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Dear Colleages, 

 

It is our great pleasure to meet you at NanoTR-12, the biggest nanoscience and nanotechnology event 

in Turkey which has been organized annually since 2005. Department of Physics of Gebze Technical 

University is very proud to be hosting this year's event. In recent years we have observed that the 

NanoTR conferences have also started to draw considerable attention from the international scientific 

communities as the number and the quality of international participants have been observed to increase 

steadily. Trying to keep up with the pace of this trend this year we have managed to bring together 

more than 500 participants not only from Turkey but all over the globe from academy to the industry to 

discuss and collaborate in many subdisciplines of nanoscince and nanotechnology.  

 

 

Prof. Bekir Aktas 

NANOTR-12 Chairman 

Gebze Tech. Unv. Physics Dept 
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CONFERENCE THEMES 

Nanomaterials; Nanoparticles, nanocrystals 

Nanotubes, nanowires 

Nanomembranes, catalytical nanostructures, electrochemical nanomaterials 

Nanobiotechnology, nanobiosensors and applications of nanotechnology in medicine 

Nanoelectronics, spintronics, nano-magnetism, quantum calculations, cubits 

Molecular and supramolecular materials, organic and hybrid electronics: OLED, OTFT, PLED 

Nano-optics, nano-optoelectronics, nano-photonics 

Nano-architecture, nano-lithography, nano-manipulation 

Nano-size characterization, nano-imaging, nanoscopy, nano-metrology 

Nano Electro Mechanic Systems (NEMS), Micro Electro Mechanic Systems (MEMS) 

Nano Electro Mechanic Systems (NEMS), Micro Electro Mechanic Systems (MEMS) 

Nano-fluids 

Nano-actuators, nano-sensors 

Nano-robotics 

Nano-mechanics, nano-tribology, nano-composites 

Nanotechnology for energy 

Nanotechnology in textile, agriculture, and food 

Social, economic, and environmental effects about nanotechnology, ethical issues 

Nano-enterprise – transition from research to applications stories. 
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ORAL PRESANTATIONS 
 

3 JUNE (FRIDAY) 
07:00-09:00 

REGISTRATION 

OPENING and PLENARY SESSION 

09:00-09:30 

OPENING TALKS 

09:30-10:00 
Patrick Boisseau 

CEA Tech 
Challenges in developing a nanomedicine in Europe 

10:00-10:30 

Reshef Tenne 
Weizmann Institute 

Inorganic nanotubes and fullerene-like nanoparticles at the crossroad between materials science and nanotechnology and their applications 

10:30-11:00 

Coffee Break 

Graphene I 
(Room: Tinya 1) 

Spintronics I 
(Room: Tinya 2) 

Nanomembranes 
(Room: Tinya 3) 

ŞİŞECAM 
Special Session 

(Room: Tinya 4) 

Nanoparticles: 
Bio-applications 
(Room: Tinya 5) 

Session Chair: 
Harold Zandvliet 

Session Chair: 
Hüseyin Kurt 

Session Chair: 
Ali C. Basaran 

Session Chair: 
Şener Oktik 

Session Chair: 
Serdar Özçelik 

11:00 - 11:20 
Sefik Suzer 

(Invited Talk) 
Bilkent University 

 
Chemical and Electrical 

Characterization of Graphene-
Based Devices with XPS 

11:00 - 11:20 

Roberto Mantovan 
(Invited Talk) 
Laboratorio MDM 

 
Strategies to store domain 

walls in ultrathin CoFeB-based 
systems 

11:00 - 11:20 

Gorkem Gunbas 
(Invited Talk) 

METU 
 

Development of Novel 
Catalysts for Upgrading 

Biomass to Renewable Diesel 
Range Fuels and Lubricants 

11:00 - 11:20 

Şener Oktik 
Şişecam Science and 

Technology Center 
 

Şişecam Science and 
Technology Center 

11:00 - 11:20 

Jean-Olivier Durand 
(Invited Talk) 

Institut Charles Gerhardt 
 

Mesoporous silica, periodic 
mesoporous organosilica, and 

mesoporous silicon 
nanoparticles for drug delivery 
and two-photon Photodynamic 

Therapy 
 

11:20 - 11:40 
Göknur Büke 
(Invited Talk) 
TOBB University 

 
Epitaxial Few Layer Graphene 

11:20 - 11:35 
Erdem Demirci 

Gebze Technical Unv 
 

Extraordinary temperature 
dependence of PEB in ultra-thin 

Co (6Å)/Pt (8Å)/Cr2O3 (0006) 
layered structure 

11:20 - 11:35 

Malik Kaya 
Eskisehir Osmangazi University 

 
Effect of Cu content on surface 
roughness, grain size, magnetic 
and microstructural properties 

of electrodeposited 
nanocrystalline Ni-Co-Cu 

ternary thin film 
 

11:20 - 11:40 

Aref Cevahir 
Şişecam Science and 

Technology Center 
 

Effects of Heat Treatment on 
Iron-oxide Coated Glass 

11:20 - 11:35 

Yasemin Yuksel Durmaz 
Istanbul Medipol University 

 
Development of Nanodroplets 
for Histotripsy-Mediated Cell 

Ablation 

11:40 - 11:55 

Shahab Khameenh Asl 
METU 

 
Synthesis of Graphene by laser 

scribed graphene (LSG) 
method for using in today's 

electronics 

11:35-11:50 

Mustafa Öztürk 
Gebze Technical Unv 

 
Simultaneous observation of 
perpendicular and in-plane 

exchange bias in Pt/Co/Cr/CoO 
thin film 

11:35-11:50 

Tuncay Şimşek 
Hacettepe University 

 
Hydrogen generation using 

Co2B nanocylinders as catalyst 

11:40 - 12:00 

Lukas Simurka 
Şişecam Science and 

Technology Center 
 

Mechanical Properties of 
Silicon Oxynitride Thin Films 

On Glass 

11:50-12:05 
Mariusz Pietrzak 

Warsaw University of 
Technology 

 
Advantages and disadvantages 

of noble metal-based 
nanoparticles application in 

bioanalytics 
 

11:55 - 12:10 

Fethullah Güneş 
İzmir Katip Çelebi Unv. 

 
A facile CVD synthesis route for 

Silicon-nanowires on 3D 
Graphene-foam as anode for 

Lithium-ion batteries 
 

11:50-12:05 
Faruk Dirisağlık 

Eskisehir Osmangazi University 
 

Electro-thermal 
Characterization of Phase 
Change Memory Devices 

11:50-12:05 
Duygu Gazioğlu Rüzgar 

Bursa Teknik Üniversitesi 
 

Extraction and Production of 
Keratin Based Nano Surfaces 

12:00 - 12:20 

Erdem Arpat 
Şişecam Science and 

Technology Center 
 

Development of a High 
Selective Insulating Glass Unit 

11:50-12:05 
Cansu Ümran Tunç 

Yeditepe University 
Gene Silencing Using DNA 

Origami-AuNPs Nanostructures 
in Breast Cancer Cells 

12:10 - 12:25 

Derya Atac 
University of Twente 

 
Wrinkles on multiple graphene 
layers grown by CVD on Ni thin 

films 

12:05-12:20 

Hüseyin Kavas 

İstanbul Medeniyet Unv. 
 

TBA 

12:05-12:20 

Arda Küçüksarı 
Istanbul Technical University 

 
Effect of Light Intensity and 

Distribution on Photocatalytic 
Degradation of Ethanol 

12:20 - 12:40 

Alperen Sezgin 
Şişecam Science and 

Technology Center 
 

Smart Glasses: Electrochromic 
and Thermocromic for future 

glazing applications 
 

12:05-12:20 

İlknur Erucar Findikci 
Koc University 

 
Efficient storage of drug 

molecules in bio-compatible 
nanoporous materials 

    12:20 - 12:35 

İsmail Öçsoy 
Erciyes Üniversity 

 
Aptamer Functionalized Gold 

Nanostructures for 
Photothermally Destruction of 

MRSA as a Pathogenic 
Bacteria 

 

12:30-14:00 

LUNCH 

Photovoltaic-apps 
(Room: Tinya 1) 

NEMS-MEMS 
(Room: Tinya 2) 

Nanobiotechnology I 
(Room: Tinya 3) 

Plasmonics 
(Room: Tinya 4) 

Synthesis 
(Room: Tinya 5) 

Session Chair: 
Mustafa Altun 

Session Chair: 
Mehmet Kahraman 

Session Chair: 
Kristjan Plaetzer 

Session Chair: 
Sait Eren San 

Session Chair: 
Tolga Sütlü 

14:00 - 14:15 

Yakup Hameş 
Iskenderun Technical 

University 
 

Analysis of the Effect on 
Photovoltaic Performance of 

Donor-Acceptor Ratio for 
Organic Solar Cells 

14:00 - 14:20 

Tayfun Akın 
(Invited Talk) 

METU 
 

TBA 

14:00 - 14:15 

Berna Saraçoğlu Kaya 
Cumhuriyet Üniversitesi 

 
DNA adsorption characteristics 
of uniform-crosslinked microgel  

with double-responsive, 
polycationic molecular brushes 

14:00 - 14:20 

Bayram Butun 
(Invited Talk) 
Bilkent University 

 
Photoconductive Antennas with 
Integrated Plasmonic Patterns 

for Terahertz Time Domain 
Spectroscopy 

14:00 - 14:20 

Serdar Özçelik 
(Invited Talk) 

İzmir Institute of High 
Technology 

 
Nanomanufacturing of Colloidal 

Quantum Dots 
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14:15 - 14:30 

Gülsen Baytemir 
METU 

 
Radial Junction Solar Cells 

Prepared On Crystalline Si By 
Metal Assisted Electroless 

Etching 

14:20 - 14:35 

Jaber Salamat 
Istanbul Technical University 

 
Frequency-Selective Remote 

Actuation via Continuous 
Micro/Nano-Scale Beam Spans 

14:15 - 14:30 

Bahattin Koç 
Sabanci University 

 
Cell sheet as a bioink for 3D 

bioprinting 

14:20 - 14:40 

M. Serdar Önses 
(Invited Talk) 
Erciyes University 

 
Nanoscale patterns of polymer 

brushes as a platform for 
plasmonics 

14:20 - 14:35 

Fatma Pelin Kınık 
Koç University 

 
Improving gas separation 

performance of ZIF-8 by the 
incorporation of ionic liquid 

[BMIM][PF6] 

14:30 - 14:45 

Vedat Keskin 
Ondokuzmayis University 

 
Multiferroic Perovskite BFO 
Based Solution-Processed 

Hybrid Organic–Inorganic Solar 
Cells 

14:35 - 14:50 
İkram Orak 

Bingöl University 
 

The Flashristor; 2 in 1 

14:30 - 14:45 

Devrim Pesen Okvur 
Izmir Institute of Techonology 

 
Differentiation of normal and 

cancer cell adhesion on custom 
designed protein nanopatterns 

14:40 - 15:00 

Ali K. Okyay 
(Invited Talk) 
Bilkent University 

 
Limitless Nanoparticles: 

Synthesis and Applications 

14:35 - 14:50 

Zeynep Sümer 
Koç University 

 
MOF-based Mixed Matrix 
Membranes for CO2/N2 

Separations 

14:45 - 15:00 

Serra Altınoluk 
Middle East Tech Unv 

 
Light trapping by micro and 

nano-hole texturing of single-
crystalline 

silicon solar cells 

14:50 - 15:05 

John O'Donnel 
UK 

 
Sputtering, E-Beam, Organic 
and Atomic Layer Deposition 

(ALD) 

14:45 - 15:00 

Yasemin Budama Kılınç 
Yıldız Technical Unv. 

 
Production of IgY Antibody for 
Diagnosis and Treatment of 

Viral Infection 

15:00 – 15:15 

Aydan Yeltik 

Bilkent University 
 

Nonradiative Energy Transfer in 
the Complex Media of 0D, 2D 

and 3D Materials 

14:50 - 15:05 

Zeynep Eryılmaz 
ESOGÜ 

 
Effective Parameters On 
Synthesis Of Gold Tipped 

CdSe/ CdS Hetero Nanorods 

 15:05 - 15:20 

Kutay İçöz 

Abdullah Gul University 
 

Micro/Nano Magnetic Particle 
Accumulation on Micro 

Contact-Printed Gratings 

15:00 - 15:15 

Bahattin Koc 
Sabanci University 

 
The production of solubilized 
tendon extracellular matrix 

(ECM) for 3D bioprinting of cell-
laden hydrogel structures 

 

15:15 - 15:30 

Hakkı Tunç Çiftçi 
Istanbul Technical Unv. 

 
Tunneling Electron Induced 

Photon Emission from 
Graphene/Copper Interface 

15:05 - 15:20 

Misagh Ghamari 
Esfarayen University of 

Technology 
 

Simultaneous particle formation 
of PMMA and aluminum 

hydroxide in a hybrid by a novel 
method 

 15:05 - 15:35 

Nesrin Machin 
Atilim Unv 

 
Issues Related to the Large 
Scale Production of Nano-

Oxides by Flame Spray 
Pyrolysis 

15:15 - 15:30 

Ahmet Şahin & Akın 
Sunulu 

Marmara University 
 

Investigation of Electrospun 
Polyurethane and Bovine 
Derived Hydroxyapatite 

Nanocomposites 

 15:20 - 15:35 

Misagh Ghamari 
Esfarayen University of 

Technology 
 

Phase transformation in 
zirconia nanocrystals at low 

temperature by auto 
combustion method 

15:30-18:00 

POSTER SESSION A + EXHIBITION 
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4 JUNE (SATURDAY) 
Graphene II 

(Room: Tinya 1) 

Spintronics II 
(Room: Tinya 2) 

Nanobiotechnology 
II (Room: Tinya 3) 

Sensors & Catalysis 
(Room: Tinya 4) 

Device Applications 
(Room: Tinya 5) 

Session Chair: 
Şefik Süzer 

Session Chair: 
Numan Akdoğan 

Session Chair: 
Bahattin Koç 

Session Chair: 
Zafer Ziya Öztürk 

Session Chair: 
Carla Bittencourt 

09:00 - 09:20 

Harold Zandvliet 
(Invited Talk) 

University of Twente 
 

Germanene: graphene’s new 
little sister 

09:00 - 09:20 

Alexander Schwarz 
(Invited Talk) 

University of Hamburg 
 

Magnetic Exchange Force 
Microscopy and Spectroscopy 

09:00 - 09:20 

Tolga Sütlü 

(Invited Talk) 
Sabancı University 

 
Nano-scale manipulation of 
immune cells to fight cancer 

09:00 - 09:15 

Asım Mantarcı 
Muş Alparslan University 

 
Effects of molarities on optical 

and sensing properties of 
solutions of 1, 4-Bis [2-(3-N-

ethylcarbazoryl)-vinyl] benzene 
(BCzVB) organic light emitting 

material 

 

09:00 - 09:20 

Lütfi Öksüz 
(Invited Talk) 

Süleyman Demirel Unv 
 

Fabrication of Micro/Nanomotor 
Devices 

09:20 - 09:35 

Emre Biçer 
Sabancı University 

 
A Novel Method for Obtaining 

Graphene Oxide - Carbon Fiber 
Hybrid Carbonaceous 

Electrocatalysts for Fuel 
Cell Applications 

09:20 - 09:35 

Hüseyin Kurt 
İstanbul Medeniyet Unv 

 
Spintronics with Half Metallic 

Antiferromagnets 

09:20 - 09:40 

Kristjan Plaetzer 
(Invited Talk) 

University of Salzburg 
 

New horizons in antimicrobial 
treatment: Concepts of 
boosting Photodynamic 

Inactivation with 
nanotechnology 

09:15 - 09:30 

Karm Wazir 
Istanbul Technical University 

 
Removal of Volatile Organic 

Carbon via Photocatalyst 
SITO/TiO2 Composite 

09:20 - 09:40 

Wilfred Van Der Wiel 
(Invited Talk) 

University of Twente 
 

Evolution of a designless 
nanoparticle network into 

reconfigurable Boolean Logic 

09:35 - 09:50 

Mehmet Burak Yılmaz 

Fatih University 
 

Wet Chemical Oxidation of 
Single Layer Graphene: A 

Microscopic Study 

09:35 - 09:50 

Abdullah Nurettin 
Koçbay 

Gebze Teknik Üniversitesi 
 

Magnetic properties of LSMO 
and PCMO thin films 

09:40 - 09:55 

Osman Tolga Gül 
Gazi University 

 
Single-Molecule Electronic 

Measurements of DNA 
Poymerase I with Carbon 

Nanotube Devices 

09:30 - 09:45 

Burak Koyutürk 
Koc University 

 
Investigation of gas uptake and 

selectivity of ionic liquid 
incorporated Cu-BTC 

09:40 - 10:00 

Muhammed Açıkgöz 
(Invited Talk) 

Bahcesehir University 
 

Investigating the effect of the 
paramagnetic ions on the 
memristive behavior of a 

memristor as a new circuit 
element by ESR/EPR 

 

09:50 - 10:05 

Mervin Ölmez 
Istanbul Technical University 

 
Continuous Graphene Oxide 

Fiber 

09:50 - 10:05 
Salih Akbulut 

Gebze Technical University 
 

Non Collinear Magnetization 
Configuration in 

Co/Pt/(Co/Ni)n/Pt/Si Multilayers 

09:55 - 10:10 

Aytac Onur 
Erciyes University 

 
Double-Headed Arrow Gold 
Nanoparticle Based Perfect 

Absorber for Infrared Sensing 
Applications 

 
 

09:45 - 10:00 

Özge Çelikkol 
Ankara University 

 
Characterization of PLA, PLA-

Ac/Organo-Modified 
Montmorillonite 

Nanocomposites Derived from 
PLA, PLA-Ac Synthesised with 
Ring Opening Polymerization 

 

10:00 - 10:15 

Umut Kamber 
Istanbul Technical University 

 
Fractal Structure Formation at 
the Graphene-Copper interface 

During Chemical Vapor 
Deposition: A nanoscale friction 

perspective 

10:05 - 10:20 

Cem Kıncal 
Istanbul Technical University 

 
Effects of Swift Heavy Ion 

Irradiation on the Moiré 
Patterns on Highly Oriented 
Pyrolytic Graphite: Do Moiré 

Patterns form due to a 
graphene layer? 

10:05 - 10:20 

Ramazan Topkaya 
Iğdır University 

 
Effect of annealing and 

concentration on magnetic 
properties of CoTa alloy thin 

films 

10:10 - 10:25 

Hazal Gergeroğlu 
Eskisehir Osmangazi University 

 
Production of Antibacterial and 
Wound-Healing Nano-Fibers 
Containing Eco-Friendly and 

Natural Compounds 

10:00 - 10:15 

Jamal Seyyed Monfared 
Zanjani 

Sabanci University 
 

Novel Architectural Design of 
Self-Healing and Tri-axial 
Electrospun Nanofibers 

reinforced Epoxy 
Nanocomposites 

 

10:15 - 10:30 

Hasan Efeoğlu 
Atatürk University 

 
Current Configurable 

Resistance of CeO2 Based 
Memristor Structures 

 10:20 - 10:35 

Gizem Durak Yüzüak 
Ankara University 

 
Rare earth free Zr2Co11 thin 

films for permanent 
nanomagnet  applications 

 10:15 - 10:30 

Ahmet Gürses 
Ataturk University 

 
Calcite Filled Linear Low 

Density Polyethylene 
(LLDPE)/Organoclay 

Nanocomposites: Particle –
Matrix Interactions and Their 

Mechanical and Thermal 
Characteristics 

 

 

10:30-11:00 

Coffee Break + EXHIBITION 

Nanofabrics & 
Nanofood 

(Room: Tinya 1) 

Nanomechanics & 
Nanotribology 
(Room: Tinya 2) 

Nanobiotechnology 
III 

(Room: Tinya 3) 

Optoelectronics 
(Room: Tinya 4) 

Photovoltaics 
(Room: Tinya 5) 

Session Chair: 
Savaş Berber 

Session Chair: 
Lütfi Öksüz 

Session Chair: 
Lawrance Ziegler 

Session Chair: 
Alper Kiraz 

Session Chair: 
Göknur Büke 

11:00 - 11:15 

Esra Arğalı 
Gaziantep University 

 
Effect Of Ambient Parameters 

On Polyvinyl Alcohol (Pva) 
Electrospun Nanofiber 

Morphology 

11:00 - 11:20 

Ernst Meyer 
(Invited Talk) 

University of Basel 
 

Friction experiments with single 
molecules 

11:00 - 11:20 

Amitav Sanyal 
(Invited Talk) 

Bogazici University 
 

Polymeric Nanofibers: Novel 
Platforms for Sensing and 

Biomolecular Immobilization 

11:00 - 11:20 

Jr Hau He 
(Invited Talk) 

KAUST 
 

Photon managements by 
employing nanostructures for 

optoelectronic devices 

11:00 - 11:20 

Judy Rorison 
(Invited Talk) 

University of Bristol 
 

Modelling III-V Semiconductor 
Highly-Mis-Matched Alloys and 

Nanostructures for 
Photovoltaics? 

 
 

11:15 - 11:30 

Mustafa Tahsin Yılmaz 
Yıldız Technical University 

 
Antibacterial activity of 
curcumin loaded gliadin 

nanofiber mats  fabricated by 
electrospinning technique 

 

11:20 - 11:35 

Dilek Yıldız 
University of Basel 

 
Energy Dissipation Mechanism 
on Layered Structures due to 

Tip Sample Interaction by 
Pendulum AFM 

11:20 - 11:35 
Hande Nalvuran 
Ankara University 

 
Nanofibrous silk fibroin/reduced 

graphene oxide scaffolds for 
tissue engineering and cell 

culture applications 

11:20 - 11:40 

Mustafa Altun 
(Invited Talk) 

Istanbul Technical Unv. 
 

Circuit Design and Optimization 
of Nano-Crossbar Arrays 

11:20 - 11:35 

Elif Alturk Parlak 
TÜBİTAK-MAM 

 
Organic Solar Cells with 

Nanoparticles 

11:30 - 11:45 

Elif Büyüksarı 
Gebze Technical University 

 
Production of starch 

nanoparticles by 
elektrospinning and extrusion 

11:35 - 11:50 

Volkan Eskizeybek 
Canakkale 18 Mart University 

 
Mechanical Properties of 

Graphene Based Macroscale 
Fibers 

11:35 - 11:50 

Alsan Volkan Özpınar 
Sabancı University 

 
Oriented Absorption of Bovine 
Serum Albumin on Bio-Active 

Smart Polymers 

11:40 - 12:00 

Evren Mutlugün 
(Invited Talk) 

Abdullah Gül University 
 

Semiconductor Cd-free 
colloidal quantum dots for next 

generation optoelectronics 

11:35 - 11:50 

Seda Kayra Güllü 
Atilim University 

 
Improvement on the 
Photovoltaic Device 

Performance of n-CdS/p-Si 
Heterojunction Diode with the 

Inclusion of Ag PlasmonicLayer 
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11:45 - 12:00 

Mükremin Çakmak & 
Mehmet Akif Ömeroğlu 

Marmara University 
 

Investigation of Electrospun 
Corn Starch 

11:50 - 12:05 

Sezer Özerinç 
Orta Doğu Teknik Üniversitesi 

 
Micromechanical Testing of 

High Strength Copper-Niobium 
Nanostructures 

11:50 - 12:05 

Pembegül Uyar Arpacı 
Selcuk University 

 
 

Tumor-Preferential in-vitro 
Cytotoxicity of Calix[4]aren 
Nanofibers  for Safe Cancer 

Therapy 

12:00 - 12:15 

Mustafa Kirlar 
Erciyes University 

 
Optical Characteristics of UT-

Shaped Multi-Resonant 
Metamaterials 

11:50 - 12:05 

Muammer Yusuf Yaman 
Bilkent University 

 
Quantum Dot Sensıtızed Solar 
Cells: A New Approach For The 

Sythesıs Of The Anode 
Electrode 

12:00 - 12:15 

Şerife Şafak 
Uludag University 

 
The Effect of Solution 
Concentration on the 

Morphological Properties of 
Electrospun Hyaluronic Acid 

Nanofibrous Mats 

12:05 - 12:20 

Hossein Ahmadi 
Sharif University of Technology 

 
A multi-scale approach for 

analyzing the behavior of nano-
materials with FCC structure in 

large deformation 

12:05 - 12:20 

Yakup Aykut 
Uludag University 

 
Electrochemical Detection of 

DNA Hybridization on 
Nanofibers 

12:15 - 12:30 

Amir Ghobadi 
Bilkent University 

 
 

Luminescent Silicon 
Nanoparticles by Laser Ablation 

12:05 - 12:20 

Muhammet Erkan Köse 
Gebze Technical University 

 
 

Fabrication of perovskite solar 
cells with smooth and pinhole-

free absorber layer 

   12:30 - 12:45 

Emir Salih Magden 
Massachusetts Institute of 

Technology 
 

Erbium-Doped Aluminum Oxide 
Lasers for Silicon Photonics 

 

12:30-14:00 

LUNCH 

Characterisation 
(Room: Tinya 1) 

Nanocomposites 

(Room: Tinya 2) 

Nanobiotechnology 
IV (Room: Tinya 3) 

Imaging 

(Room: Tinya 4) 

Physical Properties 

(Room: Tinya 5) 

Session Chair: 
Ahmet Gürses 

Session Chair: 
Selmiye Alkan Gürsel 

Session Chair: 
Amitav Sanyal 

Session Chair: 
Mustafa Çulha 

Session Chair: 
Serdar Önses 

14:00 - 14:15 

Aneeka Zaheen 
Fatih Unv. 

 
Synthesis and electrochemical 
characterization of electrospun 
nB2O3/PAN nanofiber-based 

composite electrolyte 
for lithium-ion battery 

14:00 - 14:20 

Mehmet Yıldız 
(Invited Talk) 

Sabancı University 
 

The Design and Manufacturing 
of High Performance and Multi 
Functional Nano-Composites 

Reinforced by Carbon 
Fiber/Selectively Integrated 

Graphene. 

14:00 - 14:15 

Fatih Büyükserin 
TOBB University 

 
Conductive Protein-Eluting 

Nanoporous Alumina 
Membranes for Neural Cell 

Control 

14:00 - 14:20 

Mehmet Kahraman 
(Invited Talk) 

Gaziantep University 
 

Surface-enhanced Raman 
Scattering on Tunable 

Plasmonic 3D Nanostructures 

14:00 - 14:15 

Alena Shumskaya 
Scientific-Practical Materials 

Research Center NAS of 
Belarus 

 
Magnetic nanotubes: influence 

of synthesis parameters on 
morphology, structure and 

magnetic properties 

14:15 - 14:35 

Mirko Weidner 
Specs 

 
EnviroESCA – A Revolution in 

the Field of Near-Ambient-
Pressure XPS 

14:20 - 14:35 

Burcu Saner Okan 
Sabanci University 

 
Design and Fabrication of 

Graphene Composite Spheres  
with Controlled Hollowness via 

Core-shell Electrospraying 
Technique 

14:15 - 14:30 

İbrahim Banat 
University of Ulster 

 
Ultra-fine air bubbles 
generation and use in 

contaminated water bodies 
treatments and restoration; 

case study and potential future 
implications 

14:20 - 14:40 

Berkin Uluutku 
Bilkent University 

 
Comparative Scanning 

Tunneling Microscopy Study of 
Self-Assembled Alkanethiol 

Monolayers on Highly Oriented 
Pyrolytic Graphite and Single-

Layer Graphene 

14:15 - 14:30 

Ertuğrul Karaca 
Sakarya Üniversitesi 

 
Structural and Magnetic 

Characterization of Ti and Bi 
Doped Thermoelectric 

Ca3Co4O9 

14:35 - 14:55 

Max Eisele 
neaspec 

 
Next Generation Imaging and 

Spectroscopy with 10 
Nanometer Spatial Resolution 

14:35 - 14:50 

Mehdi Shahedi Asl 
University of Mohaghegh 

Ardabili 
 

The morphology-dependent 
properties for nano-carbon-

reinforced ZrB2–SiC 
composites 

14:30 - 14:45 

Emine Yavuz 
Selçuk Unv. 

 
Immunostimulatory Effect of 

Biocompatible Gold Nanocages 
on Macrophages 

14:40 - 14:55 

Mert Taskin 
Istanbul Technical University 

 
Defects and diffusion events on 

Bi2Te3 (0001) surface 

14:30 - 14:45 

Yüksel Köseoğlu 
Suleyman Demirel University 

 
Rapid synthesis and 

characterization of room 
temperature ferromagnetic 

M0.1Co0.1Zn0.8O (M= Mn, Ni, 
Fe and Cu) DMS nanoparticles 

14:55 - 15:15 

Max  Eisele 
neaspec 

 
Ultrafast Infrared Spectroscopy 

at the Nanoscale 

14:50 - 15:05 

Ahmet Yapıcı 
Iskenderun Technical 

University 
 

The nylon 6.6 nanofiber layers’ 
effect on mechanical properties 

of epoxy 

14:45 - 15:00 

Göknur Kara 
Hacettepe University, 

 
Preparation and 

characterization of silk proteins 
based nanoparticles as siRNA 
carriers  to be used in larynx 

cancer therapy 

14:55 - 15:10 

Aziz Genç 
Bartın University 

 
Tuning the plasmonic response 
up by nanoengineering: Hollow 

AuAg Nanostructures 

14:45 - 15:00 

Mahdi Ghasemifard 
Esfarayen University of 

Technology 
 

The effect of Ba and Ag on the 
electrical properties of SrTiO3 

nanopowders 

14:55 - 15:30 

Çetin Doğar 
Erzincan University 

 
The Characterization and 

Synthesis of Silver 
Nanoparticles by Sustainable 
Method Using Grape (Banazi  

Black) Vitis Vinifera- Fruit 
Extract 

15:05 - 15:20 

Navid Jafarian 
Sharif University of Technology 

 
A Hierarchical Multiscale 

Technique for Modeling of 
Heterogeneous Nano-Materials 

15:00 - 15:15 

Murat Taner Vurat 
Ankara University 

 
Osteogenic nanocoatings 

based on polycaprolactone, 
nanohydroxyapatite and  

strontium ranelate for 
orthopaedic titanium implant 

applications 

 15:00 - 15:15 

Mustafa Kurban 
Ulakbim 

 
Core and surface segregation 

and thermal properties of 
CdTe0.50Se0.50 ternary 

nanoparticles 

 15:20 - 15:35 

Merve Ertaş Uslu 
Gebze Technical University 

 
Effect of Annealing in Oxygen 

on the Structural and 
Tribological Properties of 

VN/(Ti,V)N Multilayer Coatings 

  15:00 - 15:30 

Umit Akbey 
Aarhus University 

 
Nuclear Magnetic Resonance 

Studies on Nanoparticles 

15:30-18:00 

POSTER SESSION B + EXHIBITION 
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5 JUNE (SUNDAY) 
Fuel Cells & 

Catalysis 

(Room: Tinya 1) 

Sensors & 
actuators 

(Room: Tinya 2) 

Nanotubes 
(Room: Tinya 3) 

Lasers & fabrication 
(Room: Tinya 4) 

Nanoparticles: 
Bio-applications II 

(Room: Tinya 5) 

Session Chair: 
Çetin Doğar 

Session Chair: 
Emre Gür 

Session Chair: 
Mehmet Yıldız 

Session Chair: 
Ernst Meyer 

Session Chair: 
Jean-Olivier Durand 

09:00 - 09:15 

Şölen Kınayyiğit 
Gebze Technical University 

 
Graphene Supported Naked 

Platinum Nanocatalysts 
Designed for Polymer 

Electrolyte Membrane Fuel 
Cells 

09:00 - 09:20 

Salih Okur 
(Invited Talk) 

İzmir Katip Çelebi Üniversitesi 
 

Carbon Monoxide Sensors 
Based on Functional Organic 

Nanomaterials 

09:00 - 09:20 

Carla Bittencourt 
(Invited Talk) 

University of Mons 
 

Functionalized carbon 
nanotubes for the wireless 

monitoring of nitrogen dioxide 

09:00 - 09:20 

Ana Conde Rubio 
(Invited Talk) 

University of Barcelona 
 

Plasmonic hollow cylindrical 
nanostructures fabricated by 

NIL and non-directional 
metallization 

09:00 - 09:15 

Mariya Spasova 
Bulgarian Academy of Sciences 

 
Superhydrophobic PVDF and 
PVDF-HFP nanofibrous mats  

with antibacterial and anti-
biofouling properties 

09:15 - 09:30 

Ahmet Deniz Benli 
Sabanci University 

 
Solid Oxide-Molten Carbonate 

Nano-composite Fuel Cells 

09:20 - 09:40 

Zafer Z. Öztürk 
(Invited Talk) 

Gebze Technical University 
 

Template-assisted Fabrication 
of Metal-Oxide Nanostructures 
for Gas Sensing Applications 

09:20 - 09:35 

Alper Balkan 
Sabanci University 

 
Vapor-Phase Polymerization of 

Aniline via oCVD for 
Conductive Nanotubes 

09:20 - 09:40 

Alper Kiraz 
(Invited Talk) 
Koç University 

 
Quantum dot optofluidic lasers 

and their prospects for 
biochemical sensing 

09:15 - 09:30 

Rabia Çakır Koç 
Yıldız Tech. Unv. 

 
Production of Peptide Loaded 

PLGA Nanoparticles as 
Vaccine Candidate against 

Toxoplasmosis 

09:30 - 09:45 

Musa Mutlu Can 
Istanbul Universitesi 

 
Wide Band Gap Transparent 

Conducting Oxides as 
Electrolyte Materials for Solid 

Oxide Fuel Cells 
 

09:40 - 09:55 

Mehmet Can Zeybek 
Sabancı University 

 
Highly Sensitive Chemiresistive 

Sensors with the Usage of 
Conductive Polymer Nanotube 

09:35 - 09:50 

Melis Emanet 
Yeditepe University 

 
BNNT and hBN interaction with 
doxorubicin and their controlled 

release for prodrug 
investigations 

09:40 - 09:55 

Sait Eren San 
Gebze Technical University 

 
Carbon Nanoparticles in Liquid 

Crystals 

09:30 - 09:45 

Işıl Kutbay 
Gebze Technical Unv. 

 
Biochemical Structure of 

Nanomaterials in Platanus 
orientalis Leaves 

09:45 - 10:00 

Didem Balun Kayan 
Aksaray University 

 
Catalytic activity of conducting 

polymer supported gold 
nanoparticles  on hydrogen 

production from water 
electrolysis 

 

09:55 - 10:10 

Serkan Büyükköse 
Gebze Technical University 

 
 

High-frequency acoustic 
transport of photo-generated 
carriers in GaAs nanowires 

09:50 - 10:05 

Esra Kasapgil 
Gebze Technical University 

 
Superhydrophobic polysiloxane 
nanofilament growth on various 

substrates by gas phase 
reactions 

09:55 - 10:10 

Abdurrahman Öztürk 
Marmara University 

 
 

Cell Refractive Index For Cell 
Biology And Disease Diagnosis 

09:45 - 10:00 

Mehmet Ulaşan 
Mevlana University 

 
Stimuli Responsive 

Nanomaterials for Controlled 
Release 

10:00 - 10:15 

Fatma Aksakal 
Gebze Technical University 

 
 

Computational design of dually 
doped ZnO for thermoelectric 

applications 

10:10 - 10:25 

Onur Büyükçakır 
KAIST, Korea 

 
 

Nanoporous Polymers For CO2 
Capture, Separation and 

Utilization 

10:05 - 10:20 

Deniz Ürk 
İstanbul technical university 

 
Synthesis of High Yield and 

Quality Vertically Aligned 
Carbon Nanotubes by Bi-

Metallic Alloys: Understanding 
the Catalytic Activity 

 

10:10 - 10:25 

Ramazan Dalmış 
Dokuz Eylul University 

 
Three-dimensional photonic 

crystal fabrication by spin 
coating method 

10:00 - 10:15 

Fatma Doğan 
Osmangazi University 

 
A Biological Nanopore-

Integrated Single Molecule 
Sensor 

 10:25 - 10:40 

Cihan Kuru 
Bilecik Şeyh Edebali 

Üniversitesi 
 

Two dimensional materials for 
gas sensing 

10:20 - 10:35 

Esra Maltaş 
Selcuk University 

 
Immobilization of albumin on 

electrospun calixarene 
nanofiber for tissue engineering 

10:25 - 10:40 

Mehmet Çabuk 
Süleyman Demirel University 

 
Synthesis, characterization and 
controlling of optical properties 

of the polyaniline by doping 
boric acid particles and 

changing initiator concentration 

 

10:30-11:00 

Coffee Break + EXHIBITION 

11:00-12:30 

POSTER SESSION C + EXHIBITION 

12:30-14:00 

LUNCH 

Energy applications 
(Room: Tinya 1) 

Spintronics III 
(Room: Tinya 2) 

Nanobiotechnology 
V 

(Room: Tinya 3) 

SABANCI – GTÜ 
Special Session 

(Room: Tinya 4) 

Thin films & 2D 
materials 

(Room: Tinya 5) 

Session Chair: 
Şölen Kınayyiğit 

Session Chair: 
Muhammed Açıkgöz 

Session Chair: 
Görkem Günbaş 

Session Chair: 
Fikret Yıldız 

Session Chair: 
Salih Okur 

14:00 - 14:20 

Ali Gencer 
(Invited Talk) 
Ankara University 

 
A Unique Functionality of 3 
Phase Transformer as A 

Superconductor Fault Current 
Limiter (SFCL) 

14:00 - 14:20 

Mustafa Arıkan 
(Invited Talk) 

 
TÜBİTAK-UME 

Spin Injection into Silicon using 
Fe/Gd bilayers 

14:00 - 14:20 

Lawrence  Ziegler 
(Invited Talk) 
Boston University 

 
Progress in Biomedical SERS:  
Molecular origins of bacterial 
and human body fluid SERS 

spectra 
 

14:00 - 15:30 
Evaluation of Gebze 

Technical University & 
Sabancı University common 

project calls 

 
Ftalosiyanin/Grafen Hibrit 

Sistemleri Içeren Lityum Hava 
Bataryalari 

Selmiye Alkan Gürsel, Alp 
Yürüm, Emre Biçer, Vefa 
Ahsen, Ayşegül Gürek, 
Duygu Aydın Tekdaş 

 
Pem Tipi Yakit Pilleri Için 

Yüksek Aktiviteye Sahip Grafen 
Destekli Bimetalik Yapidaki 

Elektrokatalizörlerin 
Geliştirilmesi 

Selmiye Alkan Gürsel, Cleva 
W. Ow-Yang, Ali Ata  Şölen 

Kinayyı̇ğit, Aligül 
Büyükaksoy, Doğan Erbahar 

 
Nanoyapili Kati Oksit Yakit 

Hücresi (Koyh) Elektrotlarinin 
Karakterizasyonu 

Meltem Sezen, Cleva Ow-
Yang, Aligül Büyükaksoy 

 
Uzun Ömürlü Alkali-Iyon Piller 
Için Karbon Nanofiber/Metal 

Nanoparçacik Hibrit Anot 
Malzemelerinin Geliştirilmesi 
Serap Hayat Soytaş, Serkan 
Ünal, Fevzi Cebeci, Rezan 

14:00 - 14:20 

Emre Gür 
(Invited Talk) 
Atatürk University 

 
Magnetron sputtered WS2 thin 

films; surface interface and 
optical anaylsis 

14:20 - 14:35 

Pantea Aurang 
METU 

 
Boron dopant effects on 

Crystallization of Thin Si Films 
on Glass Substrate 

14:20 - 14:35 

Ali Cemil Başaran 
Gebze Technical Unv 

Role of bulk spins in exchange 
bias heterostructures 

14:20 - 14:35 

Mustafa Çulha 
Yeditepe University 

Surface-enhanced Raman 
Scattering in Medicine 

14:20 - 14:40 

Ramis Mustafa 
Oksuzoglu 

Anadolu University 
 

Structure - electronic property 
correlation in nanoscale VOx 

thin films 

14:35 - 14:50 

Mehmet Çalisir 
İstanbul Technical University 

 
Effect of TiO2 Morphology and 

Composition on Perovskite 
Solar Cell Performance 

14:35 - 14:50 

Cengiz Okay 
Marmara University 

 
FMR Studies of Magnetic 

Anisotropy in Iron-Implanted 
Single Crystal Rutile Films 

14:35 - 14:50 

Seda Keleştemur 
Yeditepe University 

 
Surface-enhanced Raman 

Scattering for in situ Monitoring 
Biofilm Formation on  2D and 

3D substrates 

14:40 - 14:55 

Mert Kurttepeli 
University of Antwerp 

 
Carbon Based Materials and 

Hybrid Nanostructures 
Investigated by Advanced 

Transmission Electron 
Microscopy 

14:50 - 15:05 

Hatice Yıldız 
Ankara University 

 
Nanometer Wavelength Free 
Electron Laser Optimisation 

14:50 - 15:05 

Eren Güvenilir 
İstanbul Technical Unv 

 
Calculations of Quantum 
Capacitance of the Two 

Dimensional Electron System 

14:50 - 15:05 

Nur Selin Kaya 
Yeditepe University 

 
Microbial Detection on Cotton 
Swap via Surface Enhanced 

Raman Scattering 

14:55 - 15:10 

Yakup Bakış 
Fatih University 

 
Fabrication Of Organic Thin 
Film Transistor With Lateral 

Si++/SiO2 Channel Gate 
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15:05 - 15:20 

Mustafa Ünal 
METU 

 
Investigation of Evaluation of 

Aluminum Film during 
Aluminum Induced Glass 

Texturing Process 

15:05 - 15:20 

Mustafa Akyol 
Çukurova University 

 
Current-Induced Perpendicular 

Magnetization Switching by 
Spin-Orbit Torque in Structure 

Inversion Asymmetry 

15:05 - 15:20 

Tarek Abdelwahab 
Bilkent University 

 
Evaluating the Tunable 

Mechanical Properties of 
Functional Bacterial Amyloid 
Nanofibers via Atomic Force 

Microscopy 

Demir Çakan 
 

Hafif Ve Montaj Kolayliği 
SağLayan Kompozit Zirh Panel 

Malzemelerinin geliştirilmesi 
Mehmet Ali Gülgün, Yusuf 

Menceloğlu, Melih Papila, Ali 
Murat Soydan, 

Ali Ata 
 

Ru/CeO2/TiO2 Ve Rh/CeO2/TiO2 
Katalizör Sistemlerinin CO2 ‘In 

Hidrojen Ile Indirgenerek 
Metana Dönüştüğü Sabatier 

Sürecinin Verimliliğinin 
Arttirilmasinda Optimum 

Parametrelerin Bulunmasi 
Yuda Yürüm, Alp Yürüm, 

Ercan Özdemir 
 

Nefes  Analizi  Için  
Geliştirilecek  Olan  Metal Oksit 

Tabanli  Gaz  Sensörleri  Ile 
Hastalik Tanisi 

Volkan Özgüz, Ayhan 
Bozkurt, Zafer Öztürk 

 
Silisyum Nanotelleri Üzerinde 

Polimer Sensörlerin 
Geliştirilmesi 

Gözde Özaydın İnce, Leyla 
Çolakerol Arslan 

15:10 - 15:25 

Ayberk ÖZDEN 
Anadolu University 

 
Dynamical and Mechanical 

Stability of 2-D MXene Crystals 

15:20 - 15:35 

Adil Güler 
Marmara Unv. 

 
EPR Studies of Tetrahedrite 
Doped by 3d Transition Ions 

15:20 - 15:35 

Maryam Abdolahpour 
Salari 

Atatürk University 
 

The Effects Of Rapid Thermal 
Annealing On Structural, 

Optical And Surface Properties 
Of Azo Thin films Deposited On 

Silicon Substrates 

 15:25 - 15:40 

Hediye Duygu Ozaydin 
İzmir Institute of Technology 

 
Zigzag and Armchair Edged 

TiSe2 and PtSe2 Nanoribbons 

15:30-18:00 

CLOSING and PLENARY SESSION 

15:30-16:00 
Ramiz Hamid 

Scientific and Technological Research Council of Turkey (TÜBİTAK) 
Length and Displacement Measurements with Nanometer and Picometer Uncertainty Using Laser Interferometers 
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POSTER SESSION A June 3 Friday 
15:30 - 18:00 

Room 
Bitinya Ball Room 

Poster (+) 
Session Chair: 
Sait Eren San 

 

Poster 
Number 

Name Surname University/ Institute Poster Title 

A.01 Berna 
Saraçoğlu 

Kaya 
Cumhuriyet Üniversitesi 

A New Polymeric Column For Protein Separation İn Reverse Phase 
Chromatography (Rpc) 

A.02 Barış Karakuş 
İstanbul Technical 

Unv 
Properties of Fe3O4:ZnS Magnetic-Fluorescent Bifunctional Nano 

Spheres 

A.03 Shahab 
Khameenh 

Asl 
Odtu 

Photocatalytıc Process By New Materials Coulped Wıth Photoelectro 
Fenton For Waste Water Purıfıcatıon 

A.04 Murat Koç Istanbul University Electrical And Dielectric Properties Of Tlsbs2 Semiconductor 

A.05 Okan Gunaydin Gebze Technical University 
Synthesis, Characterization, And Electrospinning Of Nanofibers From 
3,4-Ethylenedioxythiophene (Edot) Functional Polystyrene Via “Click 

Chemistry” 

A.06 Bayram Kocaman Gebze Technical Unv. 
Controlling exchange bias by varying thickness of Cu spacer layer in 

naturally oxidized Co/Cu/CoO multilayers 

A.07 Mariusz Pietrzak 
Warsaw University 

Of Technology 
Glucose Dithiocarbamate Derivatives As Biomimetic Ligands Of Stable 

Water-Soluble Quantum Dots 

A.08 Misagh Ghamari 
Esfarayen University 

Of Technology 
One Pot Fabrication Of Polymethyl Methacrylate Boehmite Nano-Hybrid 

By Silane Coupling Agent And Calculation Of Optical Constants 

A.09 Ayse 
Demir 

Korkmaz 
Istanbul Medeniyet 

University 
Laser Desorption/Ionization Mass Spectrometry On Porous Gold 

Nanostructured Layers For The Detection Of Acrivastine 

A.10 Yakup Emül 
Cumhuriyet 
University 

Investigation Of The Trigonal Centers İn Perovskite Abf3 Crystals 
Through A Combination Of Ab İnitio (Dft) And Semi-Empirical (Spm) 

Calculations 

A.11 Shahrıyar Karimdoust 
Payame Noor 

Unıversıty 

Polypyrrole/Silica Nanocomposite As A Novel Solid Phase 
Microextraction For Determination Of Halobenzenes From Aqueous 

Solutions 

A.12 Shahriyar Karimdoust 
Payame Noor 

Unıversıty 

Preparation And Application Of Graphene Oxide-Polyvinylimidazole 
Nanocomposite As A Novel Fiber For Solid Phase Microextraction Of 

Polycyclic Aromatic Hydrocarbons 

A.13 Shahriyar Karimdoust 
Payame Noor 

Unıversıty 

Preparation Of A Novel Sol-Gel Based Polyvinylimidazole/Carbon 
Nanotubes Nanocomposite As A Novel Solid-Phase Micro Extraction 

Coating For The Determination Of Pahs 

A.14 Shahriyar Karimdoust 
Payame Noor 

Unıversıty 
Nanogeoscıence 

A.15 Özlem Şen Yeditepe University Effect Of Hexagonal Boron Nitride İn Wound Healing 

A.16 Gülbahar Saat 
 

Synthesis And Characterization Of Mesoporous Limn2O4 And Licoo2 By 
Using Masa Approach 

A.17 Simge Metinoğlu 
 

Synthesis And Characterization Of Quercetin Based Inorganic-Organic 
Hybride Cyclomatrix Polyphosphazene Nanospheres Via Self-Assembly 

Approach 

A.18 Sündüz Alemdar Hacettepe University 
Preparatıon And Characterızatıon Of Polyvınylpyrrolıdone-Gadolınıum 

Oxıde Nanofıber Mats 

A.19 Elif Ceyda Kanpara 
 

Preparatıon Of Acıd And Base-Modıfıed Nano Sılıca Partıcles For 
Medıcal Purposes 

A.20 Vedat Uyak Pamukkale University 
Carbon Nanotubes And Graphenes As Adsorbents For Adsorption Of 

Toxic Metals From Drinking Water 

A.21 Tuğçe Kırbaş Vitra Innovation Center 
Photocatalytic Coating For Ceramic Tiles: Synthesis Of Metal Doped 

Tio2-Sio2 Mixed Oxide Based Thin Film 

A.22 Ahu Galen Altaş Yıldız Technical University 
Performance Evaluation For The Photocatalytic Treatment Of Bb41 İn A 

Batch Photo Reactor Using Degussa P25 

A.23 Sami Pekdemir Erciyes University 
Assembly Of Plasmonic Heterostructures On Poly(Ethylene Glycol) 

Brushes For Sers Applications 

A.24 
Mehmet 
Sahin 

Atas 
 

A Triazine-Based Nanoporous Covalent Organic Polymers For Co2 
Capture 

A.25 
Mehmet 
Sahin 

Atas 
 

Synthesis Of Thermoresponsive Pegma Colloids As Drug Carriers 

A.26 Ezgi 
Öztürk 
Yılmaz 

İstanbul Üniversitesi 
Characterization And Magnetic Properties Of Oleic Acid Coated 

Cofe2O4 Nanoparticles For Biomedical Application 

A.27 Ali Bentaleb Fatih University 
Morphology And Fiber Size Distribution Of Electrospun Pan/Hbn  

Nanocomposite For Biomedical Applications 

A.28 Osman Gürbüz Yıldız Technical University 
Structural And Epr Studies Of Cu-Ni Alloys Prepared By Reactive 

Electron Beam Deposition 

A.29 Asim Mantarcı 
 

Determination Of Optical And Contrast Properties Of Bczvb Organic 
Light Emitting Material (Olem) Material By Using Solution Method 

A.30 Arif Emre Sağsöz 
 

Effect Of The Nano Carbon Black Obtained From Waste Tyres On The 
Compressive Strength Of Concrete 

A.31 Bayram Gunduz Mus Alparslan University 
Effects Of Molar Concentration On Optoelectronic Parameters Of The 

Polyaniline Doped Boric Acid Conducting Polymer 

A.32 Hazen Kasap Yıldız Technical University 
Responsive Hyperbranched Polymers By Hemi-Acetal Formation And 

Atrp 

A.33 Zeynep İslek Yeditepe University 
Delivery Of Anti-Leishmanial Bnıp Derivatives To Macrophages Using 

Emulsomes 

A.34 Serkan Demirel Inonu University Structural And Magnetic Properties Of Nano-Sized SrCoO2.5 

A.35 
Ahmet 
Engin 

Pazarçeviren 
Middle East Technical 

University 
Pcec/Silk Fibroin/Cap-Pcl Based Bilayered Constructs For Guided 

Tissue Regeneration 

A.36 Nihan Arapoğlu Istanbul University Lateral Diffusion İn Tungsten Trioxide Thin Films 

A.37 Gyuldzhan Yakub Bulgarian Acad. of Sciences 
Novel Poly(e-Caprolactone)-Based Electrospun Materials Containing 

Phenolic Compound Of Plant Origin: Preparation And Characterization 

A.38 H. Merve Ertuğrul Odtü Thin Film Heaters For Transparent Toasters 

A.39 Muhammed Oruc Yildiz Technical University Grafting Of Gold Nanoparticles With Poly(Ethylene Glycol) Silane 

A.40 
Hacı 

Mustafa 
Çakmak 

 
Preparation Of Tin Dioxide Thin Films And Response Characteristics To 

Humidity And Organic Volatile Gases 

A.41 
Hacı 

Mustafa 
Çakmak 

 
Sensing Characteristics Of Tin Dioxide Thin Film: Toluene Vapor 

A.42 Şeküre Yıldırım Selcuk University 
Synthesis Of Responsive Polymeric Particles And Dye Release 

Applications 

A.43 Sami Dursun Selcuk University Triazine-Based Porous Polymer Networks Via Epoxy-Amine Reaction 

A.44 Halit Çavuşoğlu Selcuk University 
Determination Of Gold Nanoparticle Size Using Pca And Lda 

Techniques By Uv-Vis Spectroscopy 

A.45 Fatma Aksakal Gebze Technical University 
Ab İnitio Study Of The Electronic Structure And Thermoelectric 

Properties Of Doped Zno 

A.46 Gözen Bereket 
Eskışehır Osmangazı 

Unıversıty 
Corrosion Protection Of Stainless Steel By Poly(Carbazole-Co-Pyrrole) 

Coating Deposited On Tio2 Sol-Gel Film 

A.47 Huseyin Avci Eskisehir Osmangazi Dynamic Manipulation Of Thermoplastic Elastomer Of  Poly (Styrene-B-
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University (Ethylene-Co-Butylene)-B- Styrene) For Engineering Functional 
Electrospun Nanofibers 

A.48 Abdurrahman Öztürk Marmara Unıversıty 
Electrical And Mechanical Characterization Of Electroactive Polymer 

With Nanofiller Reinforcement 

A.49 Orhan Sevimoğlu 
 

Deposit Formation İn Combustion Chamber Of Reciprocating Engine 
Utilizing Landfill Gas During The Trace Compounds Oxidation Under 

High Temperature And Pressure 

A.50 C. Gökhan Ünlü Pamukkale University 
Production and characterization of Cu nanoparticles on large area CVD 

graphene for biosensor 

A.51 Volkan Eskizeybek 
Canakkale 18 Mart 

University 
Synthesis And Characterization Of Hybrid Gan Nanocomposites 

A.52 Melike Belenli Yeditepe Üniversitesi 
Biocidal Effect Of Silver Nanoparticles On Bacteria İn Mixture Of 

Bacteria And Yeast Cells 

A.53 Çetin Doğar Erzincan University 
Biosynthesis And Characterization Of Silver Nanoparticles By Using 

Hünnap (Ziziphus Zizyphus) Fruit Extract 

A.54 Nuray Yıldız Ankara University Plga Coating Efficiency Of Modified Fe3O4 Nanoparticles 

A.55 Pınar Köç Atatürk Üniversitesi Effect Of Substrate On Zro2 Thın Fılms 

A.56 Neslihan Basaran Gebze Technical University Production Of 3D Flower-Like Iron Oxide Microstructures 

A.57 Tuğba Çorlu Gazi University 
Co Gas Sensıng Propertıes Of Cuo Thın Fılm Grown By Successıve 

Ionıc Layer Adsorptıon And Reactıon Method 

A.58 Çağıl Kaderoğlu Ankara University 
The First-Principles Investigation Of The Max Phases Wn+1Sicn (N= 1 

And 2) Compounds 

A.59 Büşra Madenoğlu Anadolu University Monolayer Ws2 Flakes Using Cvd 

A.60 Gizem Ucankus Yeditepe University 
Response Of Glioblastoma Cells To Oligonucleotide Coated Gold 

Nanoparticles 

A.61 Ahmet Gürses Ataturk University 
The Mechanism Of Mutual Interactions Between The Components İn 

The Nanoparticle-Reinforced Two Part Epoxy Systems 

A.62 Adem Koçyiğit Iğdır University 
Effect Of Different Thickness İnsulator Layer On Dielectric Properties Of 

Al/Si3N4/P Type Si Device 

A.63 Zafer Çıplak Ankara University 
Synthesis And Characterization Of Panı/Au Composites Via A Different 

Approach 

A.64 Nüveyre Canbolat 
 

Synthesis And Characterization Of Silver Phosphate Thin Films 

A.65 Rabia Çakır Koç Yıldız Teknık Unıversıtesı Investigation The Toxicity Of Peptide Loaded Nanoparticles 

A.66 Rabia Çakır Koç Yıldız Teknık Unıversıtesı 
Conjugation Of Toxoplasma Specific Igy Antibody And Fluorescence 

Dye 

A.67 Abdullah Toraman Yıldız Teknık Unıversıtesı 
Synthesis Of Nanosized-Beta-Tricalcium Phosphate Powders For Hard 

Tissue Applications 

A.68 Ceren Atila Dinçer Ankara University 
5-Fluorouracil (5-Fu) Loading On Magnetic Glycol Chitosan 

Nanocomposites 

A.69 Heydar Dehghanpour Sakarya University 
İnvestigate The Hydrophobic Property Of Nanomaterials İn Building 

Materials 

A.70 Bayram Kılıç Yalova University 
Carbon Nanotube (Cnt)/TiO2 Network Based Dye-Sensitized Solar Cells 

With Fes2 Counter Electrodes 

A.71     

A.72 Emrah Bulut Sakarya University 
Preparation Of PdO Nanoparticle Distributed Film By A Facile Aqueous 

Solution Method 

A.73 Mahdi Ghasemifard 
Esfarayen University Of 

Technology 
Electrical İnvestigation Of Pmn-Based Nano-Electroceramic Prepared By 

Combustion Method 

A.74 
Mehmet 
Menaf 

Ayhan Gebze Technical University 
Rotation Speed-Up Of Ultrashielded Radical Derivatives İnside 

Cucurbiturils: A New Kind Of Paramagnetic Molecular Rotor 

A.75 
Tuluhan 
Olcayto 

Çolak Bilkent University Synthesis And Characterization Of Porous Limnpo4 

A.76 Yakup Aykut Uludag University 
Electrochemical Detection Of Dna Hybridization On Pan-Panı Composite 

Nanofibers 

A.77 Ali İmran Vaizoğullar 
Muğla Sıtkı Koçman 

University 
Advanced Oxidation Of Methylene Blue From Wastewater   By Using 

Son Catalytic Reactor And Tio2 Nanoparticle 

A.78 Salih Akbudak 
 

An Electronic Structure Calculation Of Ar2, O2, H2 And N2 Dimers Using 
Atomic Natural Orbitals 

A.79 
Maryam 
Sadat 

Kiai 
 

Polyaniline Coated Carbon Nanofiber As An İnterlayer Material For 
Advanced Li-S Battery 

A.80 Ercüment Yüzüak 
Recep Tayyip Erdoğan 

University 
Investigation Of The Phase Transitions İn Ni-Co-Mn-Al Thin Films 

A.81 Yıldıray Fırat 
 

Study Of Novel İon Polymeric Hydrogel By İmpedances Spectroscopy 

A.82 Mustafa Erol İzmir Katip Celebi University 
Effects Of Sputtering Parameters On The Structural Properties Of Ti 

Films On Glass Substrates 

A.83 Serpil Boz Gedik University 
Investigating The Effect Of Temperature On Au Nanoparticle Binding 

Through Biotinylated Dna Hybridization 

A.84 Esra 
Tanrıverdi 

Eçik 
Gebze Technical University 

Efficient Singlet Oxygen Generation By Bodıpy Decorated Dendrimeric 
Cyclotriphosphazene Photosensitizers 

A.85 Aydan Yeltik Bilkent University 
Optical Properties Of Colloidal Quantum Wells And Copper Doping For 

Solar Concentrators 

A.86 Gözde 
Koşarsoy 

Ağçeli 
Hacettepe Üniversitesi 

Extracellular Synthesis Of Silver Bio-Nanoparticles From Fungi Sources 
Under Different Condition 

A.87 Eda Gümüşdereli 
 

Production And Characterization Of  Imidazole Functional Si02 
Nanoparticle/Nafion Nanocomposite Membranes For Pemfc Applications 

A.88 Mustafa Erkovan Sakarya University Sputtered Pt Thin Films For Resistive Hydrogen Sensor Application 

A.89 Hava Can Gebze Technical Unv. 
Design of a rod type fluxgate magnetometer for different application 

areas 

A.90 Bourbia Amel EPST 
Study of effect of alumina on aluminium characteristic properties in 

composite alloys 

A.91 Perihan Aksu Gebze Technical Unv. Structural and Magnetic Properties of CoxRh(1-x) Alloy Thin Films 

A.92 
Umar 

Safiyanu 
Yushau Fatih University 

Synthesis and characterization of multi-functional azole based 
nanocomposites for dental application. 

A.93 Kübra Yıldız Gebze Technical Unv. Permalloy thin films for magnetic sensing devices 

A.94 Bayram Kocaman Gebze Technical Unv. Magnetic and structural characterization of NiGe thin film on MgO 

A.95 Esra Okumuş Gebze Technical Unv. EPR studies of Fe+3 centers in memristive TiO2 single crystal 

A.96 Cihat Boyraz Marmara University 
Structural, Magnetic, and FMR Characteristics of Heterostructured 

Lithium Ferrite (LiFe5O8) 

A.97 Vildan Bilgin 
Canakkale 18 Mart 

University 
Electrical and surface characterization of PbS thin films prepared by 

ultrasonic spray pyrolysis 

A.98 Derya Bal Altuntaş Recep Tayyip Erdoğan Unv. Biochar Modified Carbon Paste Electrode 

A.99 Turan Taşköprü Çankırı Karatekin Unv. Effect of pH on the Synthesis of CuO films by SILAR Method 

A.100 Abdulkadir Sarı Gebze Technical University 
Production and characterization of glass foam with nano sized silicon-

carbide (SiC) foam agent 
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Poster 
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B.01 Yılmaz Aksu Akdeniz University 
Single Source Precursor Approach For The Low-Coast Preparation 
Of Tin-Rich İndium Tin Oxide Based Transparent And Conductive 

Nano-Sized Thin Films For Biosensing Applications 

B.02 Yılmaz Aksu Akdeniz University 
Molecular Heterobimetallic Sn/Zn Single-Source Precursors For 

The Low-Temperature Synthesis Of Tin-Containing Zno 
Nanoparticles With Tunable Tin Concentrations 

B.03 Irmak Karaduman Gazi University 
Structural, Morphologıcal And Gas Sensıng Propertıes  Of 

Zn0.25Cu0.75O Thın Fılms 

B.04 Mithat Celebi Yalova University 
Investigation Of Enhanced Properties Of Poly(Ethylene-Co-Vinyl 

Acetate) With Montmorillonite 

B.05 Mithat Celebi Yalova University 
Preparation, Characterization And Properites Of Montmorillonite 

Based Poly(Lactic Acid) Nanomaterials 

B.06 Çiğdem Altıntaş Koç University 
Assessing The Performance Of Mofs For C2H6/C2H4 And 

C2H6/Ch4 Separations 

B.07 Abdullatif Önen 
 

Gan: From Three- To Two-Dimensional Single-Layer Crystal And 
İts Multilayer Van Der Waals Solids 

B.08 Abdullatif Önen 
 

Aluminum And Sulfate Doped Belite For High Reactive Cement 

B.09 Hamideh Hammamchi Hacettepe University 
Biosynthesized Silver Bio-Nanoparticles From Different Yeasts 

Sources For Several Biological Applications 

B.10 Babak Mazinani Malayer University 
The Effect Of Calcination Temperature On Cation Exchange 
Capacity Of Mesoporous Bentonite From Siah-Khane Region 

B.11 Maryam 
Abdolahpour 

Salari 
 

The Effects Of Rapid Thermal Annealing On Structural, Optical 
And Surface Properties Of Azo Thin films Deposited On Silicon 

Substrates 

B.12 Serpil 
Könen 

Adıgüzel  

Genotoxicity Of Ceo2 Nanoparticules In Human Lymphocytes 
Assessed Using The Micronucleus Assay And Comet Assay In 

Vitro 

B.13 İkram Orak Bingöl University The Hole-Pair Effect On Photodiode Applications By Tio2 

B.14 Yunus Yavuz 
Gebze Technical 

University 
Synthesis Of Asymmetric Zinc Phthalocyanines With Carboxylic 

Acid For Dye-Sensitized Solar Cells 

B.15 Deniz Yaşar Öztaş Yeditepe University 
Dispersion Of Carbon Nanotubes İn Gelatin Via Bovine Serum 

Albumin 

B.16 Sevda Avcı 
Istanbul Medeniyet 

University 
Effects Of Boron Substitution On Structure And Morphology Of 

Namn2O4 Nanorods 

B.17 Pınar Sinem Omurtag Chemistry 
Double Surface Modıfıcatıon Of Carbon Nanotubes Vıa ‘Clıck’ 

Reactıons 

B.18 Hulya Dogan Cumhuriyet University 
Electrical And Photovoltaic  Characterization Of Al/Ru(Iı)/P-Si 

Heterojunction Structures 

B.19 
Mehmet 
Selim 

Aktuna 
Istanbul Technical 

University 
Effects of Substrate Temperature on Camphor Sulfonic Acid Doped 

Poly(3-hexylthiophene) Thin Films 

B.20 Muhammed Hamitoğlu Yeditepe Üniversitesi Toxicological Evaluation Of High Aspect Ratio Silver Nanowires 

B.21 Ümran Koç 
Suleyman Demirel 

University 
Multi Walled Carbon Nanotubes Based Catalytic Micromotors 

B.22 Gözde Karaca 
Süleyman Demirel 

University 
Catalytic Propelled W5O14 Micromotor 

B.23 Deniz Aşan Acar 
 

Atomic Structure On Pt/Ge(001) Surface And Nanowires 

B.24 Muharrem Karabörk  
The Removal Of The Nıckel And Cadmıum Ions From Water By 

Usıng Carbon Nanotubes Hybrıd 

B.25 Muharrem Karabörk  
Developıng Of Hybrıd Meterıals For Remove The Cu(Iı) And Co(Iı) 

Ions From The Dırıkıng And Waste Waters 

B.26 Ali Kılıç ITU Nanofibrous Water Filters Via Solution Blowing 

B.27 Hulya Dogan Cumhuriyet University 
Abc Method Analysis For The Capacitance - Voltage 

Characteristics Of   Ni/N-Gaas/In Schottky Barrier Diode 

B.28 Paria 
Eghbali 

Toularoud 
Atatürk University 

Synthesis Of New Complex Schiff Base As Heterogeneous 
Catalyst For Epoxidation Of Olefins 

B.29 Aydin Hassani Atatürk University 
Heterogeneous Photocatalytic Ozonation Of Ciprofloxacin İn The 
Presence Of  Titanium Dioxide/Montmorillonite Nanocomposite 

B.30 Zhanar Akhmetkarimova Scientific İnstitute 
The İmpact Nanocatalysts On The Process Of Hydrogenation  

Model Compound – Anthracene 

B.31 Selin Gümrükçü 
Istanbul Technical 

University 
Fabrication And Eıs Analysis Of Zno İncorporated Nanofiber 

Electrodes For Dssc Applications 

B.32 Sajjad Ghobadi Sabanci University 
Fabrication And Characterization Of Cellulose-Reinforced Carbon 

Fiber /Graphene Nanocomposites For Pem Fuel Cell Electrode 

B.33 Serpil Demirci Ordu University Graphene Coated Surfaces For Drug Sensing 

B.34 Ismail Karakurt Işık University 
Tio2 Thin Films İncorporating Submicron-Sized Spherical Particles 

For İmproved Photocatalysis 

B.35 Ozlem Akyuz 
 

Gold Nanoparticle Based Antigen And Adjuvant Delivery System 

B.36 Ozlem Akyuz 
 

Pluronic Capped Gold Nanoparticles For Efficient Delivery Of 
Curcumin İnto Osteosarcoma Cells 

B.37 Kübra Onar İnönü Üniversitesi 
Fabrication And Characterization Of Superconducting Single Core 
Fete1-Xsex (X=0.4) Wire With Powder In Tube (Pıt) Method For 

Biomedical Application 

B.38 Zehra Çobandede Yeditepe University 
Surface-Enhanced Raman Scattering For Monitoring Biofilm 

Formation On Glucose-Gelatin Scaffold 

B.39 Gamze Kuku Yeditepe University 
Effects Of External Stimuli On Aunp Protein Corona And Live-Cell 

Sers 

B.40 Ali Bentaleb Fatih University 
Influence Of Sucrose Ester And Carbopol Of The Preparation Of 

Nanoemulsion Hydrogel 

B.41 Sabri Kaya Erciyes University 
Effects Of Dielectric Spacer On Absorption Characteristics Of 

Asymmetric Cross Shaped Perfect Absorber 

B.42 Yaşar Akdoğan 
İzmir Institute Of 

Technology 
Monitoring Drug Delivery By Epr Spectroscopy 

B.43 Mine Altunbek Yeditepe University 
Investigation Of Cellular Response To Anti-Cancer Drugs İn 2D 

Cultures Using Surface Enhanced Raman Spectroscopy 

B.44 Semih Saygı Yıldız Teknik Üniversitesi Effect Of Pore Geometry On Resistive-Pulse Sensing 

B.45 Abdurrahman Öztürk Marmara Unıversıty Nems Bio-Sensor On A Chip For A Single-Molecule  Detection 

B.46 Sinan Eğri 
Gaziosmanpaşa 

University 
Phages İn Aliganate Beads 

B.47 Murat Kavruk 
Turkish Standards 

Institute 
Aptamer-Mediated Drug Delivery By Using Nanocapsules 

B.48 Fatma Dogan Osmangazi University Solid-State Nanopore Embedded Microfluidic Chips 

B.49 Büşra Solak Anadolu University 
Preparation And Characterization Of Moxifloxacin Hydrochloride 

Loaded Eudragit® Rs 100 Nanoparticles For Ocular Delivery 
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B.50 Veli Cengiz Özalp 
İstanbul Kemerburgaz 

University 
Staphylococcus Aureus Detection İn Blood Samples By Aptamer-

Based Magnetic Pulldown 

B.51 Gülsel 
Yurtdaş 

Kırımlıoğlu 
Anadolu University 

Development And In Vitro Evaluation Of Polymeric Nanoparticles 
For Oral Delivery Of Levofloxacin Hemihydrate 

B.52 Gülsel 
Yurtdaş 

Kırımlıoğlu 
Anadolu University 

In Vitro/In Vivo Characteristics Of Gaba-Loaded N,N-
Dimethylacrylamide Based Polymeric Nanoparticles: Investigation 

On The Seizure Parameters İn Epileptic Rats 

B.53 Abdulhalim Kılıç 
İstanbul Technical 

Unv 
Monitoring Of Cell Adhesion On Different Surfaces By Quarz 

Crystal Microbalance Sensor 

B.54 Ertuğ Avcı Yeditepe University 
Label Free Discrimination Of Proteins Using Protease And 

Surface-Enhanced Raman Scattering 

B.55 İmren Torun 
Gebze Technical 

University 
Metal Oxide Based Gas Sensors For Breathe Analysing And 

Biomedical Application 

B.56 Kausar Rajar Istanbul Technical Unv 
One Pot Synthesis and Characterization of Fe3O4 Nanorods-

PNIPANanogels Composite for Protein Adsorption 

B.57 Fatih Büyükserin 
Tobb Unıversıty Of 

Economıcs & Technology 
The Use Of Nanopatterned Polycarbonate Films As  Sers 

Substrates For Detecting Alzheimer`S Protein 

B.58 Pınar Akkuş Süt Yeditepe University 
Cellular Internalization Pathway Of The Modified Dna Based Drug 

Carrier System 

B.59 
Zeynep 
Büşra 

Bolat Yeditepe University 
Evaluation Of Anti-Cancer Effect Of Curcuemulsomes On Various 

Cancer Cell Line Models 

B.60 Gözde 
Koşarsoy 

Ağçeli 
Hacettepe Üniversitesi 

Green Synthesis Of Silver Nanoparticles Using Candida Species 
And Its Application İn Biomedicine 

B.61 Yasemin 
Budama 

Kılınç 
Yıldız Technıcal 

Unıversıty 
Papain Loaded Chitosan Nanoparticles As A Potential Wound 

Dresser  And Their Antimicrobial Properties 

B.62 Burcu Özkan İstanbul 
Preperation And Characterization Of Topical Nanoemulsions 

Containing Piperine 

B.63 Melike Sarıçam Yeditepe University 
Surface Modification Of Gold Nanoparticles With Oligonucleotides 

And Its Effect On Cell Cycle And Viability 

B.64 Neslinur Özçelik İstanbul Development Of Nanoparticles Based On Tripeptide  Complex 

B.65 Hamideh Hammamchi Hacettepe 
Synthesis Of Silver Nanoparticle From Gram Negative And Gram 

Positive Bacteria And Detection Of Its Antimikrobial Activities. 

B.66 Hamideh Hammamchi Hacettepe 
Rhodotorula Glutinis: Effect Of Synthesised Silver Nanoparticle On 

Lipase Activity 

B.67 Taner Kalaycı Marmara University 
Spacer Layer Thickness Dependence Of Magnetic Anisotropy İn 

[Co/Pt]X/Pt/Co Multilayers 

B.68 Caner Değer Marmara University 
Effect Of İn-Plane Co Layer Thickness On Magnetic Anisotropy İn 

[Co/Pt]N/Pt/Co Multilayer 

B.69 Ozan Akdogan Sabanci University Τ-Phase Mn55Al45 İn Thin Film And Micro-Island Form 

B.70 Çiğdem Ş. Güçlü 
 

Double Exponential And Double Gaussian Distribution İn 
(Au/Ti)/Al2O3/N-Gaas (Mıs) Schottky Barrier Diodes (Sbds) İn 

Wide Temperature Range 

B.71 Mert Şide 
Okan 

University 
Applying Quantum Optimization Algorithms For Duality Problems 

And Linear Programming 

B.72 Ayşenur Akbulut 
Gebze Technical 

University 
Magnetic Properties Of Pt/Co - Irmn Bilayer System 

B.73 Adem Parabas 
Gebze Technical 

University 
Effect Of Interfaces And Buffer Layer On Phase Transition İn Ferh 

Thin Films 

B.74 Adem Parabas 
Gebze Technical 

University 
Thickness Dependent Spin Reorientation Of Feco Ultrathin Films 

B.75 Hulya Dogan Cumhuriyet University 
The Parameter Extraction Of Al / Ruthenium (Iı) Complex / P-Type 

Si  Heterojunction Diode Using Optimization Method 

B.76 
Fatih 

Mehmet 
Coşkun 

İstanbul Medeniyet 
Unv 

Fabrıcatıon Of A Novel Perovskıte Absorber For A Long-Term 
Stable Photovoltaıc Cell 

B.77 Ayşegül 
Çelik 

Bozdoğan 
Yıldız Teknik Üniversitesi 

Role Of Cathode Electrode İn Dye-Sensitized Solar Cell: Effect Of 
Gaas/Au 

B.78 Gözde 
Murat 
Saltan 

Celal Bayar University 
Benzimidazole-Thiophene Based Small Molecules With Various 

Electronic Subunits For Organic Solar Cell Applications 

B.79 Gözde 
Murat 
Saltan 

Celal Bayar University 
Comparison Of The Optoelectronic Performance Of Neutral And 

Cationic Form Of Riboflavin 

B.80 Çiğdem Çakırlar 
Gebze Technical 

University 
Electrical Characterization Of Ferrocene And Paracyclophane 

Based Peptide Hydrogels 

B.81 Sevil Türkçen Celal Bayar University 
Synthesis And Determination Of Fluorescence Properties Of New, 

Soluble Diketopyrrolopyrrole Type Opv Materials 

B.82 Dilek Eyigün 
 

The Synthesis And Electro-Optical Properties Of Novel  
Polyfluorene Based Polymers  For Organic Light-Emitting 

Applications 

B.83 Betül Canımkurbey 
Gebze Technical 

University 
High Performance Composite Dielectric Materials For Ofet 

B.84 Betül Canımkurbey 
Gebze Technical 

University 
Organic Field Effect Transistors With Asymmetrical Zn(Iı) Pcs 

Bearing One Carboxylic Acid And Four Hexylthia Groups 

B.85 Rifat Kaçar 
Gebze Technical 

University 
Enhanced Electron Injection Layer For Highly Efficient Inverted 

Oleds 

B.86 Elif Hüsam Yeditepe Üniversitesi Electroluminescent Flexible Graphene Laminates 

B.87 Mehmet Bay Anadolu University 
A Systematical Study Of High Quality Monolayer Mos2(1-X)-Se2X 

Alloysgrown By Cvd 

B.88 Ferhat Baydaroğlu 
Gebze Technical 

University 
Controlled Synthesis Of Nanostructured Co-B-O Catalysts For 

Hydrogen Generation From Sodium Borohydride Solution 

B.89 Çağlar Duman 
Erzurum Technical 

University 
Nano Lasers And Fabrication Methods 

B.90 Ali Baltakesmez Atatürk University 
Al-Doped Zno Transparent Electrodes As An Alternative To Ito For 

Organic Field Effect Transistors 

B.91 Serdar Tez Pamukkale University 
Design And Simulation Of The Conducting Polymer Based Mems 

Capacitive Resonator 

B.92 Sadri Sen Ataturk University 
The Effects Of Temperature And Loading Rate On The 

Deformation, Mechanical Properties And Deformation Mechanism 
Of Aluminium-Nanowires (Al-Nws) Under Tension. 

B.93 Hüsna Akın 
Fatih 

University 
 

Plasmon Enhanced Dye Sensitized Solar Cells 
 

B.94 Ali Ansari Hamedani Sabancı University Silicon-Decorated Carbon Nanofibers For Lithium-İon Batteries 

B.95 Gokhan Sahin 
Igdir 

University 

Effect Of Junction Recombination Velocity Of Electric Al 
Parameters Of A Vertical Parallel Silicon Solar Cell Under 

Frequency Modulation 

B.96 Gokhan Sahin 
Igdir 

University 
Influence Of Temperature On Electrical Parameters Of A Silicon 

Solar Cell Under Frequency Modulation 

B.97 Tarık Baykara Doğuş Üniversitesi 
Development Of Cotton Fabrics With Antimicrobial And Water 

Repellent/Hydrophobic (Easy-Cleaning) Properiıes Via Functional 
Nanocoating Processes 
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B.98 Aijaz Ahmed Bhutto Yeditepe University 
Development Of Silver Nanoparticle Based Assay For Assessment 

Of Antioxidant Activity Of Natural Antioxidants 

B.99 Fatma Ozge Gokmen 
Bilecik Seyh Edebali 

University 

Preparatıon And Characterızatıon Of Poly(N-Vınyl Pyrrolıdone)-
Based Nanofıbers For The Release Of Doxorubıcıne Used In 

Cancer Treatment 

B.100 Aysun Korkmaz Gaziantep Univ. 
Fabrication And Characterization Of Tunable Plasmonic Gold 

Nanodomes 

B.101 Yakup Bakış 
Fatih 

University 
E-Beam Lithography and RIE Fabrication of Nanostructure on 

Highly Doped Si Substrate for Various Applications 

B.102 Utku Özenir 
Çanakkale Onsekiz Mart 

Unv. 
Characteristics And Synthesis Of Fluorene Copolymer Thin Films 

Via Plasma Polymerization 

B.103 Ayşe Maraşlı 
Gebze Technical 

Univ. 
Development of magnet system for NMR measure 

B.104 Dmitrii Shulgin 
Gebze Technical 

Univ. 
Magnetic properties of Cu12-xMxSb4-yAs-yS13 (M=Au, Fe) tetrahedrite 

B.105 Muhammed Açıkgöz Bahcesehir University 
Low temperature EPR investigation of Cu2+ and Co2+ doped into 

rutile TiO2 single crystal 

B.106 Aydan Dag 
Bezmialem Vakif 

University 
Modulating The Cellular Uptake Of Platinum Drugs With 

Glycopolymers 
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Poster 
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C.01 Ilkay Demır Cumhuriyet University 
Optical And Structural Characterization Of Alxga1-Xas/Gaas 

Epilayers 

C.02 Hazal Zaimler Anadolu University 
Gaas Epitaxial Thin Films For Flexible Electronic And Fotonic 

Applications 

C.03 Mustafa Demirtaş Anadolu University Low-Loss Ald Grown Al2O3 Planar Waveguides 

C.04 Berk Zengin 
Istanbul Technical 

University 
Tip Dependence Of Tunneling Induced Photon Emission From Au 

And Au/Cr Surfaces 

C.05 Mahdi Ghasemifard 
Esfarayen University Of 

Technology 
The Fuel Effect On Tio2-Based Nano Structures 

C.06 Sinan Yaşar Mustafa Kemal Unv. 
Theoretical Investigation Of Algaınas-Inp Multiple Quantum Well 

Lasers Systems 

C.07 Nebile Işık Göktaş 
 

Fabrication Of Graphene Like Surface Lattices İn Sub-100 Nm 
Scale By Electron Beam Lithography 

C.08 Davut Çakıcı Duzce Universty 
Large Area Nanopatterning By Using Langmuir-Blodgett 

Nanosphere Lithography Technique 

C.09 
Mustaf 
Tahsin 

Güler Kirikkale University 
Rapid Prototyping Of Pdms Microfluidic Channel With Laser 

Ablation 

C.10 Nuri Burak Kiremitler Resarch Asistant Electrospun Nanofibers As Templates For Surface Patterning 

C.11 Emre Kazancı 
 

Tarla Facility And Potential Uses İn Nanotechnology And 
Nanoscience 

C.12 
Hakan 
Özgür 

Özer 
Istanbul Technical 

University 
Investigation Of Graphene Using Simultaneous Scanning 

Tunneling/Atomic Force Microscopy 

C.13 Ayberk Özden Anadolu University 
Chemical Vapor Deposition Of Mos2 Flakes And Their 
Characterization With Raman And Photoluminescence 

Spectroscopy 

C.14 Emrah Dirican 
 

Transmission Electron Microscopy İnvestigation Of Vanadium 
Oxide Thin Films 

C.15 Ercan Şener 
 

Post-Annealing Effects On Structural And Electrical Properties Of 
Nanoscale Vox Thin Films 

C.16 Hasan Efeoğlu Atatürk University 
Detection Nonuniformity Of Porous Silicon Using  Confocal 2D 

Luminescence And Reflectance Mapping 

C.17 
Zeynep 
Melis 

Süar Bilkent University 
Improving The Mechanical Design Of A Liquid Cell For Atomic 

Force Microscopy 
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Evaluating the Tunable Mechanical Properties of Functional Bacterial Amyloid Nanofibers via 
Atomic Force Microscopy 

M. Tarek H. Abdelwahab,1 Ebuzer Kalyoncu,2 Urartu O. S. Seker2* and Mehmet Z. Baykara1,2* 
1 Department of Mechanical Engineering, Bilkent University, Ankara 06800, Turkey 

2 UNAM-Institute of Materials Science and Nanotechnology, Bilkent University, Ankara 06800, Turkey 
  

Abstract  Bacterial biofilms are highly-ordered, complex, dynamic material systems that are mainly composed of functional 
amyloid structures in the form of nanofibers. Bacterial biofilms are known to be resistant against chemical, physical and 
biological disturbances. Therefore, biofilm-protein-based structures can be employed as new generation biomaterials. To do so, 
an understanding of their mechanical properties is needed. Here, we employ atomic force microscopy (AFM) to image the 
morphology of bacterial amyloid nanofibers brought about by controlled secretion of a major protein (CsgA) and a minor 
protein (CsgB) by E. coli, and measure their mechanical properties via force spectroscopy.  

Since its invention back in 1986 [1], the atomic force 
microscope (AFM) has been used to image a great variety of 
sample systems with nanometer-scale resolution and measure 
associated mechanical properties via force spectroscopy. AFM 
has proven to be a particularly effective tool for biology, 
thanks to the high resolution it provides and the fact that it is 
routinely applicable under ambient conditions [2].  

Bacterial biofilms have recently emerged as viable 
biomaterial platforms with tunable physical, chemical and 
biological properties [3]. The proper application of bacterial 
biofilms as functional biomaterials, however, requires a 
precise understanding of their morphology and mechanical 
properties.  

In this contribution, to investigate the morphological and 
mechanical properties of amyloid nanofibers that form the 
backbone of bacterial biofilms, we designed a comparative 
study. Specifically, we engineered the CsgA and CsgB 
proteins (which together form the nanofibers) with linker 
molecules (specifically, 6xHis) to tune the associated 
morphological and mechanical properties. 

In particular, we imaged with high resolution using a 
single AFM cantilever throughout the whole process in 
conjunction with a Nanomagnetics Instruments Ambient 
AFM the morphology of bacterial biofilms formed with and 
without the presence of (a) proteins CsgA and CsgB, and (b) 
linker molecules (Figure 1). For each set of samples, we 
determined mechanical stiffness by recording a statistically 
relevant number of force spectroscopy curves on different 
areas (Figure 2).  
  

 
Figure-1: A representative high-resolution AFM image of a cluster of E. coli 
bacteria and the surrounding bacterial biofilm. 

 
Figure-2: A representative force spectroscopy curve acquired on a particular 
location on the bacterial biofilm shown in Figure 1. 

Results of AFM imaging experiments clearly demonstrate 
the different morphology of each sample set involving (a) the 
size of the nanofibers, (b) their tendency to form networks and 
(c) the lateral extent of the networks. Additionally, force 
spectroscopy measurements coupled with the Hertzian contact 
model have been employed to extract mean and standard 
deviation values of Young’s Modulus (E) for nanofibers 
associated with each sample set [4, 5]. The E values extracted 
from samples without linker molecules (i.e.; CsgA, CsgB, 
CsgAB) are: 7.003.27 MPa, 8.724.97 MPa and    
10.365.20 MPa, respectively. On the other hand, E values for 
samples featuring linker molecules (i.e., the so-called         
His-tagged samples) are:  3.600.75 MPa, 7.903.15 MPa and 
9.003.59 MPa, respectively. Consequently, it is concluded 
that the addition of linker molecules reduces nanofiber 
stiffness in general and also leads to a reduction of standard 
deviation values of E, resulting in a more homogenous 
distribution of mechanical properties. 
 
*Corresponding authors: urartu@bilkent.edu.tr      
                                         mehmet.baykara@bilkent.edu.tr 
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Investigating the effect of the paramagnetic ions on the memristive behavior of a memristor as a new 
circuit element by ESR/EPR   

Muhammed Açıkgöz,1* 
1 Bahcesehir University, Faculty of Engineering and Natural Sciences, Besiktas Campus, 34349, Besiktas/Istanbul, Turkey  

 

  
Abstract—Compared with the other technologies storing information on each physical element to be 0 or 1 binary bits system, 
the element called memristor theoretically offers almost unlimited information storage capacity on the same geometric bit size. 
Because the electrical resistance of these elements varies with the applied electric field, and each resistance value can represent 
different information. In this presentation, we will give a brief history of memristors, mention basic features of 
memristors/memristive behaviors, and also point out the importance of the paramagnetic resonance analyses in this scope.     
 

The memristor was originally envisioned in 1971 by 
circuit theorist Leon Chua [1] as a missing 
nonlinear passive two terminal electrical component relating 
electric charge and magnetic flux linkage. For years, it has 
remained a theoretical idea until the first real device was 
discovered by Williams and his group at Hewlet-Packard (HP) 
Lab in 2008 [2], see Figure 1.  

 
Figure-1: Crossbar architecture and magnified memristive switch. Illustration: 
Bryan Christie Design. 

 
In addition to the resistor, capacitor and inductor it was 

identified as the fourth passive circuit element. Since that 
recent discovery it has attracted increased attentions of the 
scientists. The concept of memristor can be identified as 
metal-insulator-metal (MIM) structures demonstrating 
reversible and non-volatile resistance-switching behavior. It 
was seen that memristors have the potential to transform the 
market for nonvolatile memory and could lead to novel forms 
of computing. 

 
According to the governing mathematical relations, the 

memristor's electrical resistance is not constant but depends on 
the history of current that had previously flowed through the 
device, i.e., its present resistance depends on how much 
electric charge has flowed in what direction through it in the 
past. The device remembers its history, that is, when the 
electric power supply is turned off, the memristor remembers 
its most recent resistance until it is turned on again. Using this 
fundamental circuit element memristor, new kinds of 
programmable amplifiers, adaptive filters, programmable 
oscillators, many other devices can be designed. 

 
 
 
 
 
 
 

It is known that paramagnetic resonance technique, very 
sensitive to point defects, showed that the number of 
resonance peaks on EPR spectrum and the resonance field 
values of these peaks, as well as each of the resonance curve 
widths are strongly dependent on both the density of the point 
defects and the local crystal electric field symmetry.  

 
Investigating impurity ions and/or crystal point defects 

such as ion vacancy, as the most decisive factor for the 
memristor applications at different temperatures using electron 
paramagnetic resonance (EPR, ESR) technique, is completely 
original in terms of determining the dynamic behavior of these 
centers with respect to crystal orientations and establishing the 
relationship between the EPR results and the memristor effects 
and also determining magneto-electrical characteristics 
depending on applied electric field intensity and direction. 

 
It is also important to carry out measurements on 

memristive resistance so as to figure out the role of 
paramagnetic ions on device performance of memristors. 
Hence, the anisotropy in resistance and hysteresis effects can 
be investigated, see Figure 2 for a typical I-V (hysteresis loop) 
characteristic of a memristor.  

 

 
 

Figure-2: Some typical I-V characteristics (hysteresis loop) to show memristor 
behavior [3].  

*Corresponding author: muhammed.acikgoz@eng.bau.edu.tr 
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Abstract—A multi-scale approach is presented based on coupling the atomistic information to the continuum, in which the 
compressible hyperelastic model has been utilized to account for the nonlinear behavior of defect-free nano-crystalline in large 
deformation regime. The molecular statics (MS) simulation has been implemented for a face-centered-cubic (FCC) structure 
Ag with an embedded-atom method (EAM) many body potential. The material constants are determined by fitting a function 
directly to the strain energy density surface of atomistic simulation. The constants are then employed in the finite element 
method to analyze the numerical examples presented in this work. 

It is undeniable that the multi-scale modeling is an effective 
tool for correlating the atomistic information to continuum 
description and it has a key role in studying the material 
characteristics in different length scales [1]. The hyperelastic 
strain energy model is used to describe the nonlinear behavior 
of various materials in the continuum zone [2].  

In this study, a multi-scale method is performed to depict 
the nonlinear behavior of face-centered cubic (FCC) Ag under 
large deformation. The molecular statics simulation is 
implemented by the LAMMPS software. The EAM [3] 
interatomic potential is employed for the cubic specimen with 
the length of 81.8 Å under periodic boundary conditions. The 
conjugate gradient minimization is considered for minimizing 
the energy in each step and equilibrating the system. 

The atomistic strain energy density surface is derived 
from subjecting the RVE to biaxial deformation. The 
amplitude of strain is selected to be 8 % for studying the 
behavior of Ag material in large deformation. On the 
continuum side, the compressible Moony-Rivline hyperelastic 
model as equation (1) is employed to describe the nonlinear 
behavior of Ag atoms by fitting the proposed hyperelastic 
strain energy function to atomistic strain energy density.  

 
3 3 1 	                           (1)

 
 

Figure-1: Strain energy density of atomestic simulation and hyperelastic 
model.  

According to Figure-1, the developed hyperelastic function 
represents promising results with respect to molecular static 
data. The material constants of hyperelastic function are: 

31.737,	 22.343, 227.26, and 121.585.  

In order to evalute the accuracy of computed results, the 
first-order derivative of hyperelastic strain energy function 
with respect to the right Cauchy-Green tensor has been 
obtained to calculate the stress of this function. 

 

Figure-2: Stress-strain curves of uniaxial deformation of molecular statics 
simulaton and hyperelatic models; a) tensional, b) comparesional 
deformations.  

As it obvious in Figure-2, there is a good agreement between 
the stress-strain curves of hyperelastic function and atomestic 
simulation in uniaxial deformation. Therefore, this function 
gives a reliable results and it can be used for solving various 
nemrical examples in finite element analysis. Two different 
test models are chosen to be solved by utilizing the elasticity 
stiffness tensor of developed hyperelastic function based on 
FEM.  

 

Figure-3: Stress-strain countors of; a) ring under uniaxial displacement, b) 
vacular plate under biaxial displacement. 
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Abstract— Solid-state NMR spectroscopy is a powerful tool to determine structure and dynamics of functional materials. It 
can deliver atomic-level information on non-crystalline and amorphous materials, as a result can be complementary to other 
spectroscopic techniques. Despite its use in material science and structural biology, it has the disadvantage of low sensitivity. 
As a result, methods for sensitivity enhancement are highly welcome to increase the scope of ssNMR. Remarkable success has 
been achieved recently by using a technique called dynamic nuclear polarization (DNP). This method exploits the transfer of 
large initial Boltzmann polarization of electron spin states to those of neighboring nuclei. Theoretical nuclear signal 
enhancements of (γe/ γI) ~660 can be obtained for 1H nuclei, which could result up to ~105-6 reduction in experimental time. 
Recent progress in the technique for more sensitive experiments will be outlined. The application of DNP NMR spectroscopy 
on several nanoparticle systems will be presented. This study includes ultra–sensitive detection of surface-bound species and 
their supramolecular organization. Moreover, the nature of the surface and the bulk nuclei in the core (sub-surface) can be 
characterized. Efficient hyperpolarization of novel nanoparticles can as well be utilized in applications such as in magnetic 
resonance imaging. 

Solid-state nuclear magnetic resonance (ssNMR) spectroscopy 
has been proven to be a robust and powerful technique for 
determining structure and dynamics of supramolecular 
functional materials [1-3] and biological systems [4-5] at 
molecular level. For example, the characterization of 
supramolecular architectures, such as proton conducting 
membrane polymers and plastic electronic materials, is of 
most importance to understand their properties. Solid-state 
NMR methods can unravel such structure-property relations 
with the help of fast magic-angle spinning and advanced NMR 
pulse sequences. 
Despite its indispensible use in material science and structural 
biology, ssNMR has the disadvantage of inherent low 
sensitivity. As a result, methods for sensitivity enhancement 
are highly welcome to increase the scope of ssNMR. 
Remarkable success has been achieved recently by using a 
technique called dynamic nuclear polarization (DNP).[6-8] 
This method exploits the transfer of large initial Boltzmann 
polarization of electron spin states to those of neighboring 
nuclei. Theoretical nuclear signal enhancements of (γe/ γI) 
~660 can be obtained for 1H nuclei, which could result up to 
~105-6 reduction in experimental time. 
Spherical silica nanoparticles of various particle sizes (~10-
100 nm) were investigated by DNP enhanced NMR.[9] This 
study includes ultra–sensitive detection of surface-bound 
amino acids and their supramolecular organization at trace 
amounts, exploiting the increase in NMR sensitivity up to 
three orders of magnitude via DNP. Moreover, the nature of 
the silicon nuclei on the surface and the bulk silicon nuclei in 
the core (sub-surface) is characterized at atomic resolution. 
The non-covalent binding of amino acids to surfaces was 
determined which shows that the amino acids are not just 
functioning as a catalyst but become incorporated into the 
nanoparticles during the formation process. As a result only 
three distinct Q-types of silica signals were observed from 
surface and core regions. Efficient hyperpolarization of such 
nanoparticles, as achieved in this work, can be utilized in 
applications such as in magnetic resonance imaging (MRI). 
 
[1] M. M. Demir et al. Macromolecules. 40 (12), 4190–4198, 2007. 
[2] S. Ü. Çelik et al. PCCP, 10, 6058–6066, 2008. 
[3] Ü. Akbey et al. J. Phys. Chem. B. 113, 9151–9160, 2009. 
[4] Ü. Akbey et al. J. Am. Chem. Soc. 131 (47), 17054–17055, 2009. 
[5] Ü. Akbey et al. Angew. Chem. Int. Ed. 53, 2438-2442, 2014. 

[6] Ü. Akbey et al. Angew. Chem. Int. Ed. 49 (42), 7803-7806, 2010. 
[7] A. Linden et al. JACS. 133, 19266-19269, 2011. 
[8] Ü. Akbey et al. Springer - Topics in Current Chemistry. 2013. 
[9] Ü. Akbey et al. PCCP, 15, 20706-20716, 2013. 
 

 

 
 

Figure-1: Example representing DNP enhanced solid-state NMR study on 
spherical silica nanoparticles. 
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Non Collinear Magnetization Configuration in Co/Pt/(Co/Ni)N/Pt/Si Multilayers  
Salih AKBULUT,1,2*  Ayşenur AKBULUT 1 and Fikret YILDIZ 1,2 

1 Physics Department, Gebze Technical University, Kocaeli, 41400, Turkey 
2Institute of Nanotechnology, Gebze Technical University, Kocaeli, 41400, Turkey 

 

  
Abstract— The coupling between a Co layer with parallel to film plane magnetization and (Co/Ni)N layer with perpendicular 
to film plane magnetization across a nonmagnetic Pt spacer layer was investigated by ferromagnetic resonance (FMR) and 
magneto optic Kerr effect (MOKE) techniques. The interactions were studied as a function of non-magnetic Pt spacer layer 
thickness. Thickness of Co layer with parallel to film plane magnetization was also varied. The competition between interlayer 
coupling and magnetic anisotropies was found to lead a canted magnetization for Pt layers up to a thickness of 4 nm. The 
canting angle could be tuned by adjusting Pt and Co layer thicknesses. At a Pt thickness of 4 nm, a weak coupling was 
observed between the layers, thus an in plane magnetic anisotropy of Co layer and out of plane magnetic anisotropy of (Co/Ni) 
layer were obtained in FMR spectrums.          
 

Ferromagnetic (FM) layers separated by a nonmagnetic 
metallic spacer layer are attracted lots of attention since they 
are widely employed in spintronics applications such as 
magnetic recording and sensor technologies [1]. The electrical 
resistivity of this kind of structures can be manipulated under 
magnetic field since it depends on the spin direction. This 
phenomenon is called as giant magnetoresistance (GMR) [2-
3]. The electrical resistivity becomes maximum when FM 
layers are aligned antiparallel to each other and vice versa. 
The spin direction of these FM layers can be parallel or 
antiparallel to each other due to nonmagnetic spacer layer 
thickness. This parallel or antiparallel orientation of FM layers 
can be called as collinear magnetization configuration. 
However, for specified structures, it is also possible to obtain 
non collinear magnetization configuration due to the 
competition between interlayer coupling energy and magnetic 
anisotropies of coupled FM layers [4-8].In order to obtain this 
non collinear magnetization profile it is proposed to use FM 
layers with different magnetic easy directions [4-8]. In other 
words, one of the FM layer must have perpendicular to film 
plane and the other one must have parallel to film plane 
magnetic easy axis. In this case, since the energy difference 
between different magnetization directions are smaller, weaker 
magnetic fields can be detected [8].   

 
In the present study, we propose a novel thin film system 

with a non collinear magnetization configuration. For 
perpendicularly magnetized FM layer, (Co/Ni)N multilayers 
with different repetition numbers of N were grown on Pt 
buffer layer. We have used a Si (100) substrate and before 
growth it was annealed at 750 K. For nonmagnetic spacer 
layer, Pt was used with different thicknesses. For FM layer 
having parallel to film plane magnetization Co is employed 
with different thicknesses. The samples were capped against to 
oxidation with Pt layer. Thus, Si/Pt/(Co/Ni)N/Pt/Co/Pt thin 
film system was deposited by using magnetron sputtering and 
molecular beam epitaxy (MBE) techniques. Magnetic 
anisotropies of the samples were investigated by exploiting 
FMR technique. Also the hysteresis loops of the samples were 
measured with MOKE.  

 
Firstly, we have confirmed the perpendicular magnetic 

anisotropy of (Co/Ni) multilayers on Pt buffer layer with 
different N values by measuring FMR and MOKE. We have 
calculated the magnitude of the magnetic anisotropies and the 

largest effective magnetic anisotropy constant (Keff) value is 
determined for N=3. Therefore, the rest of the structure was 
grown for this N value. We have varied the Pt spacer layer 
thickness from 1nm to 4 nm. At Pt thickness of 4 nm weak 
coupling between FM layers were detected. Therefore, in the 
FMR spectrums Co/Ni layers with perpendicular 
magnetization and Co layer with parallel magnetization were 
observed. However, for smaller Pt thicknesses canted 
magnetic anisotropy was clearly obtained in FMR spectrums. 
Also the Co thickness is varied from 2 nm to 4 nm. By 
definition, in plane demagnetization anisotropy of Co is 
increased with Co thickness. Hence, for thicker Co thicknesses 
non collinear magnetization configuration was disappeared. 

 
In summary, we have proposed a novel multilayer system 

with a non collinear magnetization configuration. By changing 
the thickness of Pt spacer layer and thickness of single Co 
layer, we could adjust the canting angle of magnetization. For 
certain values of Pt and Co thickness, a transition to collinear 
magnetization was occurred.       
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Computational design of dually doped ZnO for thermoelectric applications  
Fatma Aksakal*, Yurii Chumakov and Anatoli Dimoglo 

Gebze Technical University, Gebze 41400, Turkey 

 
Abstract— The abundance of oxide-based materials leads to numerous possibilities in the high performance thermoelectric 
devices development. ZnO materials doped with different elements are of great interest for high-temperature thermoelectric 
applications. Therefore, the DFT and the Boltzmann transport equation have been applied to calculate the semiclassical 
transport coefficients for dual-doped AlxMyZn1-(x+y)O compounds, where M = Ga, Mn, Ni, As, Se and x=y=0.021. 

Thermoelectric and solar energy technologies are very 
important fields of the energy efficient applications. In 
addition to the technologies of photovoltaic and thermionic 
energy conversion, thermoelectrics provides one more 
alternative way to convert the solar energy into electrical 
power. A factor driving the current interest in thermoelectric 
study is the need for safe, clean, and sustainable energy 
source.   

The environmental risk related to new materials is 
pushing forward the oxide-based materials which are cheap, 
abundant and ‘green’. The abundance of oxide-based materials 
leads to numerous possibilities in the high performance 
thermoelectric thin-films and devices development. ZnO 
materials doped with elements such as Al, Ga (AZO), etc. are 
of great interest for high-temperature thermoelectric 
applications [1]. 

In this study, dual-doped ZnO thin films were designed 
and their thermoelectric parameters were calculated by using 
density functional theory (DFT) and Boltzmann transport 
theory. These parameters were used to estimate the thermal 
efficiency of the ZnO thin films designed.  

The efficiency of thermoelectric devices generally 
increases with the thermoelectric figure of merit (ZT) of the 
thermoelectric materials. The thermoelectric figure of merit is 
defined by ZT = σS2T/(ke+klat), where S, T, σ, ke, and klat are 
the Seebeck coefficient, temperature, electrical conductivity  
and electrical and lattice thermal conductivities, respectively 
[2]. The Seebeck coefficient is a measure of the magnitude of 
an induced thermoelectric voltage in response to a temperature 
difference across material.   Therefore, for a thermoelectric 
material to have a high ZT, it should have a large Seebeck 
coefficient, low electrical resistivity, and low lattice thermal 
conductivity. It is necessary to optimize many of the 
parameters in the electrical and thermal properties for 
achieving a high  ZT value [3, 4]. The normal ways to 
optimize a material are to increase power factor S2σ by 
optimizing the carrier concentration n, and to reduce the lattice 
thermal conductivity klat by introducing scatter centers to the 
phonons. However, the interconnection among these 
parameters through the more fundamental physical 
parameters, such as scattering factor r, carrier effective mass 
m*, and carrier mobility μ, makes the improvement of ZT 
value beyond the benchmark ZT=1 difficult for a long time. 
Therefore the thermoelectric research is an exciting cross-
disciplinary field for chemists, physicists, materials scientists, 
and engineers.  

To identify the materials with improved thermoelectric 
powers with respect to AZO the transport coefficients were 
calculated for dual-doped AlxMyZn1-(x+y) O compounds, where 
M = Ga, Mn, Ni, As, Se and x=y=0.021. Self-consistent 
ground-state calculations were performed with the ABINIT 
code [5] to obtain the detailed electronic structure. The band 

structure calculations were performed in the generalized 
gradient approximation with the Perdew–Burke–Ernzerhof 
exchange–correlation energy functional. The BoltzTraP code 
[6] was used to calculate the anisotropic temperature-
dependent transport coefficients by means of the Boltzmann 
semiclassical theory. This code depends on a well-tested 
smoothed Fourier interpolation to obtain an analytical 
expression of bands which is based on the fact that the 
electrons contributing to transport are in a narrow energy 
range. The studied supercells were generated using the special 
quasirandom structures method [7] to determine the atoms 
arrangement which best resembles the random alloy. 

It was found that Al0.021M0.021Zn0.958O, compounds with M 
= As, Se, Ni possess of significant Seebeck coefficients while 
the molecular systems with M = Mn, Ga belong to n-type 
thermoelectric materials (Figure-1).  
 

 

 
 

Figure-1: Theoretical anisotropic temperature dependence of thermopower 
calculated by BoltzTraP for dual-dopped ZnO materials 
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Current-Induced Perpendicular Magnetization Switching by Spin-Orbit Torque in Structure 
Inversion Asymmetry 

Mustafa Akyol,1,2* Pedram K. Amiri,2 Ahmet Ekicibil,1 and Kang. L. Wang,2 
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Abstract— Current-induced spin-orbit torques (SOTs) have been used to control of magnetization in structural asymmetric 
multilayers. The breaking symmetry through the growing direction of the multilayer structures can generate a damping-like (DL) 
SOT on magnetization. Since the DL-SOT cannot switch the magnetization itself, an in-plane magnetic field must be applied to 
the device. Recently, we have experimentally showed that a new type of perpendicular field-like (FL) SOT by breaking symmetry 
in both vertical and lateral symmetry.  
 

The manipulation of magnetization in thin ferromagnetic 
layers using an in-plane electric current, which generates spin-
orbit-torque (SOT) on the magnetic moments, is being explored 
as an alternative way to perform writing in magnetic tunnel 
junctions (MTJs) [1] with improved energy efficiency, 
reliability, and density compared to magnetic field-based and 
spin-transfer torque (STT)-based methods [2–5]. The current-
induced SOTs generated in heavy-metal (HM)/ ferromagnet 
(FM)/oxide layer (OX) structures can be quantified in terms of 
internal effective magnetic fields acting on the magnetic 
moments. The SOTs have been attributed to the spin-Hall effect 
(SHE), the Rashba effect, or unknown mechanisms in various 
experiments. Since the SHE and/or Rashba effect cannot switch 
the magnetization themselves due to the equilibrium 
magnetization state favored by torque, an external longitudinal 
magnetic field must be applied to the device for fully switching.  

In this work, we experimentally study the effective 
perpendicular magnetic field,  generated by in-plane 
electric current in structures with broken in-plane structural 
symmetry, consisting of perpendicularly magnetized 
HM/FM/OX tri-layers (Fig-1). The breaking lateral and 
growing symmetry generate DL and perpendicular-FL torques 
on the magnetization. Therefore, the magnetization can be 
switched without external magnetic field. In this talk, the 
engineering of breaking symmetry will be discussed in terms of 
generating bias-perpendicular field via electric current and the 
torques on the magnetization.   

 

 

Figure-1: A shematic illustration of the structure of multilayer film with 
breaking vertical and lateral asymmetry.  

 
The effective magnetic field of new perpendicular field-

like SOT created by a lateral structural asymmetry in the device 
is along the z-axis; . The  can be expressed as 

 where J is the current density and β is parameterized 

the strength of the effective field. Thus, this effective field 
assists the deterministic perpendicular magnetization switching 
without external magnetic field. 

In summary, we experimentally studied on the 
perpendicular magnetization switching by current-driven SOT 
in lateral asymmetry structures generates perpendicular-FL 
SOT and conventional spin-Hall DL-SOT. The results are 
applicable  to the design of SOT-based magnetic memory and 
logic devices with perpendicular magnetization. 
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Magnetic Exchange Force Microscopy and Spectroscopy 
Alexander Schwarz 

Institute of Applied Physics, University of Hamburg, 20355 Hamburg, Germany 

 
Abstract—Magnetic exchange force microscopy is a rather new atomic force microscopy based technique to map spin 
structures with atomic resolution. This method probes the short-ranged magnetic exchange interaction and thus has a much 
higher resolution than conventional magnetic force microscopy. Unlike spin-polarized scanning tunneling microscopy, it can 
be utilized to study non-conducting sample systems as well. In this presentation different applications of this technique are 
presented, particularly, the spectroscopic mode of operation, which allows quantifying magnitude and distance dependence of 
the magnetic exchange interaction very elegantly. 
 

Magnetic force microscopy (MFM) can detect long-range 
magnetostatic tip-sample interaction with pN force sensitivity, 
but is limited to a spatial resolution of about 10 nm [1]. On the 
other hand, atomic resolution can be obtained by probing the 
short-ranged chemical interactions with atomic force 
microscopy in its non-contact mode of operation (NC-AFM). 
By using a magnetically coated tip, it became also possible to 
detect the short-ranged magnetic exchange interaction on 
magnetic sample systems. This magnetic exchange force 
microscopy (MExFM) was sucessfully employed to map the 
spin structure of NiO(001) [2,3] as well as on the Fe 
monolayer on W(001) [4] with atomic resolution. 

Nickel oxide is an antiferromagnetically ordered 
insulating ionic crystal with rock salt structure.  The spins are 
carried by the d electrons of the nickel atoms. They are 
coupled via superexchange across the bridging oxygen atoms. 
On its (001) surface the spins exhibit a row-wise 
anitferromagnetic order.  Figure 1(a) displays an NC-AFM 
image with a purely chemical contrast on the (001) surface. As 
a metallic tip was used, which possesses an electrical dipole 
localized at the tip apex that point with its positive end 
towards the surface [5], the negatively charged oxygen atoms 
(anions) are imaged as protrusions, while the positively 
charged nickel atoms (cations) appear as depressions. The 
MExFM image (b), recorded with a magnetically coated tip, 
shows the magnetic structure: Again, the oxygen atoms are 
imaged as protrusion and the nickel atoms as depressions. 
However, while the latter show identical contrast levels, the 
former exhibit a row-wise contrast characteristic for the 
antiferromagnetic order.  

 

 
 

Figure-1: NC-AFM (a) and MExFM (b) image of NiO(001). Ni and O atoms 
are imaged as depressions and protrusions, respectively. In (b) the row-wise 
antiferromagnetic order of the spins localized at the Ni atoms is visible. 

Due to strong interfacial spin-orbit coupling the 
prototypical ferromagnet iron becomes an antiferromagnet as a 
monolayer on top of W(001) [6]. Figure 2(a) shows the NC-
AFM image with every Fe atom imaged as protrusion. In the 
MExFM image (b) only every second Fe atom appears as a 
protrusion, which reflects the checkerboard antiferromagnetic 
structure. To determine the magnitude and distance 

dependence of the magnetic exchange interaction, magnetic 
exchange force spectroscopy (MExFS) can be performed [7]. 
The result is shown in (c):  Distance dependent Δf(z) data are 
recorded on two Fe atoms with opposite spins (blue and red 
curve) and subtracted (black curve). By this procedure all non-
magnetic contributions to the total tip-sample interaction are 
removed. The Δf(z) data can then be used to calculate the 
distance dependent interaction force F(z) or interaction energy 
F(z) and compared to theoretical calculations, as demonstrated 
in Ref. [7] .  

 

 
 

Figure-2: NC-AFM (a) and MExFM (b) image of the Fe monolayer on 
W(001). MExFS data are shown in (c): Blue and red curve are recorded on Fe 
sites with opposite spins, while the black curve, obtained after subtracting 
both curves from each other, reflect the magnetic exchange interaction.  

These results suggest that MExFM is indeed a powerful 
new tool to investigate conductive as well as non-conductive 
magnetic samples. Moreover, the magnetic interactions can be 
determined quantitatively with MExFS. 
 
*Corresponding author: aschwarz@physnet.uni-hamburg.de 
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Tunable Plasmonic Nanoparticle Sensors 

Irfan Khan 1 and Mohammad Alsunaidi 1,2* 
1NanoPhotonics and Plasmonic Research (NOOR), King Fahd Univ. Pet. & Min., Dhahran, Saudi Arabia 

2Electrical Engineering Department, Istanbul Medipol University, Istanbul, Turkey 

  
Abstract— The aim of this research is to design and analyze LC-loaded tunable plasmonic nanostructures suitable for bio-

sensing. These nanostructures are formed by partial metal coating of dielectric nanoparticles in such a way that effective 

inductances and capacitances are formed. They are found to possess multiple sensitivities superior to solid gold nanoparticles 

and core-shell structures. This feature is exploited to enhance the range of detection and other sensing merits. The theoretical 

scattering characteristics are presented showing the effects of several tuning parameters including radius, type of core 

dielectric, fill factor, metal thickness, gap size and gap material. 

 

Due to advancements in fabrication and synthesis 

technologies, precise control of metal nano-structures with 

sizes and features comparable to the wavelength of light and 

smaller became easy to fabricate. In these nano-particles, 

localized SPRs (LSPRs) can be excited. This option provides 

advantages of much higher field enhancements over planar 

surface plasmon resonance (SPR). In addition, the response of 

these particles is wavelength specific depending on the sizes 

and shapes of the particles as well as the refractive index of 

the surrounding medium. At resonance, the particle’s optical 

extinction is highest and the particle acts like a resonator. This 

resonance is a mode of oscillation of the free electrons in the 

metal nanoparticle 

The resonance frequency of a LSPP is dependent on the 

plasmon frequency of the metal and also on the size, shape 

and the environment that surrounds the nano-particle. This 

environment can also include other nanoparticles in the close 

proximity. For noble metals like silver and gold, the resonance 

wavelength lies in the optical range. Plasmonic nanostructures 

have been a subject of extensive investigations for potential 

use in sensing, including rings [1], split ring resonators and 

complementary split ring resonators [2]. However, one major 

limitation of standard nanostructures is the lack of tunability. 

In this research, a new class of tunable plasmonic nano-

particles based on the concept of multiple-sensitivity is 

proposed. The inductance-capacitance-loaded plasmonic nano-

particle (LC-NP) is a novel class of nanostructures with 

multiple sensitivities. These structures are formed by partial 

metal coating of dielectric nanoparticles in such a way that 

effective inductances and capacitances are formed. The 

analysis of these particles is carried out using a time-domain 

model.  The scattering characteristics are obtained using the 

total field/scattered field approach in the FDTD method. 

There are many tunable parameters that can effectively 

produce changes in the optical response of the LC-loaded 

nanoparticle. Unlike solid particles, the radius, type of metal, 

type of core dielectric, fill factor, metal thickness, gap size, 

gap material are all parameters for tuning. Fundamentally, the 

structure has two types of resonances; one associated with the 

sphere plasmonic resonance and one with the gap LC 

resonance. In fact, it was found that tuning the LC resonance, 

by a change in the gap environment for example, has a direct 

effect of the sphere plasmonic resonance. This is the essence 

of compound sensitivities. Figure 1 shows the effect of the 

radius of an SiO2 core on the optical response of a gold LC-

loaded particle with metal width (W), metal thickness (T) and 

gap size (G) all at 10 nm. The red shift in the spectrum with 

increasing radius is much more pronounced than with a solid 

gold sphere. On the other hand, the effect of the gap 

environment on the overall scattering characteristics is shown 

in figure 2. Since the region of the gap is a region of high 

fields, changes in the gap material causes the resonances to 

shift considerably. 
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Figure-1: Scattering characteristics of an LC-loaded plasmonic nanoprticle for 

several values of the core radius. The inset shows a diagram of the proposed 

LC-loaded plasmonic nanoparticle. 

The superior tuning capability of the LC-loaded 

nanoparticle compared to the solid and core-shell counterparts 

is evident. Several other results will be presented. 
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Figure-2: Scattering characteristics of an LC-loaded plasmonic nanoprticle for 

several gap materials. 
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Light trapping by micro and nano-hole texturing of single-crystalline silicon solar cells 
Hayriye Serra Altinoluk 1,2,*, Emine Hande Çiftpınar 2,5 , Olgu Demircioğlu 1,2, Fırat Es 1,2, Gulsen Baytemir2,5, Orhan Akar 3, Akın 

Aydemir 3, Tayfun Akın1,3,4, Raşit Turan1,2,5 
1 Micro and Nanotechnology Department, METU, Ankara 06800, Turkey 

2 Center for Solar Energy Research and Applications (GUNAM), METU, Ankara 06800, Turkey 
3 Micro-Electro-Mechanical Systems Research and Application Center (METU-MEMS), METU, Ankara 06800, Turkey 

4 Department of Electrical and Electronics Engineering, METU, Ankara 06800, Turkey 
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Abstract— Within the scope of this study, periodic hole texturing was focused on. Solar cells were fabricated for different 
hole distributions by using different etching methods and their performance was compared. Hole dimension, pitch size, and the 
depth are the parameters varied to control the surface morphology.  It is found that the efficiency of a surface having periodic 
holes with 4 µm diameter, 5 µm gap between holes, 9 µm pitch size,  and 8 µm depth was 15.7 %. 
 

Surface texturing is an indispensable process step in solar 
cell fabrication to provide light trapping on the wafer surface 
which ends up with improved current density in resulting 
device. In order to maximize the amount of absorbed light, so 
as the efficiency of the cell, various light trapping schemes 
have been proposed. Random pyramids, inverted pyramids, 
rods, honeycomb shapes are some of possible surface textures 
that can be obtained with various etching techniques [1]. 
Among them, formation of periodic micro- and nano-hole 
structures on silicon surface was shown to be a promising 
approach for high efficiency solar cells [2]. We used reactive 
ion etching (RIE) and metal assisted etching (MAE) 
techniques to obtain hole-textured surfaces for solar cell 
fabrication [3]. After optimizing process conditions we could 
successfully obtain our textures with desired dimension and 
distribution. 

 

 
 

Figure-1: Solar cell fabrication sequence of hole-textured Si wafer 

Following the design of lithography masks with patterns of 
different hole size and distributions, we fabricated hole-
textured surfaces with dimensions varying from micron scale 
to submicron scale using both etching techniques. We 
achieved hole diameters as small as 200 nm using optical 
lithography with stepper function. The depth of the holes was 
adjusted with the  etch process parameters naming time, 
temperature and etchant composition. For RIE process, 
etching parameters were required to be properly optimized in 
order to obtain the desired patterns. In the case of MAE, a 
particular attention should be paid to remove the residual 
metal layer used for the etching process. Optical properties of 
the surface with holes were characterized by reflection 

measurements. After fabricating solar cells, cell parameters 
(efficiency, open circuit voltage, short circuit current, and fill 
factor) were analyzed as a function of hole size and 
distribution.  The optimum features for the best cell 
performance was then determined.  

Table-I Performance of periodic hole-patterned solar cells  

 

 
 

Figure-2: SEM cross sectional images of RIE and MAE textured surfaces with 
holes. 

Fabricated solar cells having holes with different depth and 
period values have much lower reflection values when 
compared to bare silicon. It is expected that the reflection 
values will be even lower when optimization of antireflective 
layer for aforementioned periodic hole structures is completed. 

*Corresponding author: serra.altinoluk@gmail.com 
[1] S. E. Han and G. Chen, “Optical absorption enhancement in Silicon 
nanohole arrays for solar photovoltaics”, Nano Lett., 10(3), 1012-1015 (2010). 
[2] F. Wang, H. Yu, J. Li, S. Wong, X. W. Sun, X. Wang and H. Zeng 
“Design guideline of high efficiency crystalline Si thin film solar cell with 
nanohole array textured surface”, Journal of Applied Physics 109(8), 
p0844306 (2011). 
[3] H. Han, Z. Huang, W. Lee, “Metal-assisted chemical etching of silicon and 
nanotechnology applications”, Nano Today, 271-304 (2014). 
[4] T. G. Chen, P. Yu, S. W. Chen, F. Y. Chang, B. Y. Huang, Y. C. Cheng, J. 
C. Hsiao, C. K. Li, Y. R. and Wu, “Characteristics Of Large Scale Nanohole 
Arrays For Thin Silicon Photovoltaics”, Progress in Photovoltaics, Volume 
22, Issue 4, pp. 452-461 (2014). 

Etching 
Technique 

Dia 
( µm) 

Gap 
( µm) 

Depth 
( µm) 

Voc  
(mV) 

Jsc  
(mA/cm2) 

FF  
(%) 

η 
(%) 

RIE 4 5 2 527.7 27.0 67.5 9.6 

RIE 4 5 4 563.3 35.9 72.5 14.7 

RIE 4 5 8 569.9 37.8 72.8 15.7 

RIE 0.6 4 8 529.1 33.7 53.7 9.6 

MAE 3 0.8 3 504.6 24.2 69.9 8.5 
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Circuit Design and Optimization of Nano-Crossbar Arrays 

Onur Tunalı1, Muhammed Ceylan Morgul2, Furkan Peker2, and Mustafa Altun2* 
1 Nanoscience and Nanoengineering Department, Istanbul Technical University, Istanbul 34469, Turkey 

2Electronics and Communication Engineering Department, Istanbul Technical University, Istanbul 34469, Turkey 

 
Abstract—  In the last decade, several emerging technologies have been proposed and the time has come for studying new ad-

hoc techniques and tools for logic synthesis, physical design and testing. The main goal of this study is developing a complete 
synthesis and optimization methodology for switching nano-crossbar arrays that leads to the design and construction of an 

emerging nanocomputer. New computing models for diode, FET, and four-terminal switch based nanoarrays are developed. 

The proposed methodology implements both arithmetic and memory elements, necessitated by achieving a computer, by 

considering performance parameters such as area, delay, power dissipation, and reliability. With combination of arithmetic and 
memory elements a synchronous state machine (SSM), representation of a computer, is realized. The proposed methodology 

targets variety of emerging technologies including nanowire/nanotube crossbar arrays, magnetic switch-based structures, and 

crossbar memories. 

This study targets nano switching crossbars by using 

computing models based on diodes, FETs, and four-terminal 

switches [1, 2], as illustrated in Figure-1. In particular,  

Figure-2 shows three implementations of a specific Boolean 

function with these models.  

The main objective of this study is developing a complete 

synthesis methodology for nanoscale switching crossbars that 

leads to the design and construction of an emerging computer. 

To achieve this objective, we follow a roadmap, illustrated in 

Figure-3, with sub-objectives listed below. 
 

 Finding optimal crossbar sizes, modeling, and optimization 

[1, 2]: Fundamentally, all building parts of a computer, 

namely arithmetic and memory elements, use Boolean 

functions for their operations. Therefore implementing 

Boolean functions with optimal sizes significantly 

advances us toward achieving our main goal. Along with 

sizes, the main performance parameters power 

consumption, delay, and reliability values of crossbars will 

be achieved by developing related models. Performance 

optimization will be performed. 
 

 Achieving reliable computation [3, 4]: We consider both 

permanent and transient defects with focusing on 

reconfigurable crossbars by considering randomly 

occurred stuck-open and stuck-closed crosspoint defects. 

We consider diode, FET, and four-terminal switch based 

crossbar arrays. In the presence of permanent faults, a fast 

and accurate heuristic algorithm is proposed that uses the 

techniques of index sorting, backtracking, and row/column 

matching with multiplication. In the presence of transient 

faults, tolerance analysis is performed by formally and 

recursively determining tolerable fault positions. 
 

 Implementing arithmetic and memory elements by 

considering reliability, area, delay, and power dissipation 

of the crossbars [5]: We implement memory elements such 

as adders and multipliers, and memory elements such as 

flip-flops and registers as building blocks a computer. We 

also perform optimization for circuit performance 

parameters using the specifics of applicable technologies. 
 

 Realizing a nano-crossbar based synchronous state 

machine (SSM): By integrating arithmetic and logic 

elements as well as using technology parameters we realize 

a SSM as a representation of a computer that uses a 

complete logic flow and clocked control over state 

registration. 

 
Figure-1: Different computing models of switching crossbars. 

 
Figure-2: Representation of a Boolean function with diode, FET and 4-

terminal models. 
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Figure-3: Project overview with main objectives. 
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Wrinkles on multiple graphene layers grown by CVD on Ni thin films 
Derya Ataç1,2*, Elmer van Geijn2, Kees van der Zouw2, Johnny G.M. Sanderink2, Sachin Kinge3, Michel P. de Jong2, Alexey 

Y. Kovalgin1 
1 Group Semiconductor Components, MESA+ Institute for Nanotechnology, University of Twente, 7500 AE Enschede, The Netherlands 

2 Group NanoElectronics, MESA+ Institute for Nanotechnology, University of Twente, 7500 AE Enschede, The Netherlands 
3 Advanced Technology, Materials and Research, Research and Development, Hoge Wei 33- Toyota Technical Centre, B-1930 Zaventem, 

Belgium 
 
Abstract— Graphene wrinkles are 1D folded structures, which can affect the electronic properties of graphene or can be used 
for atom/ion intercalation for energy storage applications. In this work, we investigated wrinkle structures observed on 
graphene multilayers grown on Ni thin films by a CVD method. The wrinkle structures show a marked dependence on 
graphene multilayer thickness: wrinkles aligned along Ni step-edges are observed on thin regions, whereas on thicker regions 
randomly aligned wrinkles form in addition to Y-junctions. We will discuss various properties of these wrinkles and the effect 
of the thermal history during graphene growth on their formation. 
 

Graphene, a two-dimensional monolayer of sp2 
hybridized carbon atoms arranged in a honeycomb lattice, has 
received significant interest due to its unique properties such 
as high charge carrier mobility and high mechanical strength 
[1,2]. Graphene can be produced by chemical vapor deposition 
(CVD) on metal catalysts. In CVD-grown graphene, graphene 
wrinkles, which are one-dimensional folded graphene 
structures, are generally observed [3-5]. They are believed to 
be formed as a result of the opposite sign of the thermal 
expansion coefficients of graphene and the metal [6]. The 
wrinkles can affect the electronic properties of graphene 
resulting in 1D electron confinement [7] or strain-induced 
pseudo magnetic fields [8]. They are also important for ion 
intercalation in energy storage applications, as they enable 
penetration and diffusion of ions into the graphene-substrate 
interface [9].  

In this work, we investigated wrinkle structures observed 
on CVD deposited graphene multilayers (MLs) on Ni thin 
films. We observed predominantly two types of wrinkles. (1) 
On thin graphene ML regions (see the lighter contrast area of 
figure 1), the wrinkles were often  aligned along Ni step-
edges, while (2) on thick regions (darker area of figure 1) 
fewer, longer and higher wrinkles were observed that were 
generally irregular in shape and randomly oriented, often 
emanating from the edge of the flake. 

 

 
 

Figure-1: SEM image of CVD grown graphene on Ni thin film. Lighter 
(darker) area refers to thinner (thicker) graphene region. 

 
Interestingly, wrinkles forming a Y-junction with 120° 

angle between the arms were also frequently found on thick 

regions (figure 2). Similar Y-junctions were also observed in 
exfoliated and annealed h-BN crystals, where their formation 
was attributed to anisotropic stress in the h-BN crystal upon 
thermal cycling [10]. These junctions can be interesting for the 
investigation of 1D electron transport in graphene. 

 

250nm

 
 

Figure-2: SEM image of a thick graphene region showing a Y shaped wrinkle. 
The inset shows a zoomed in image of the wrinkle. 

 
The wrinkles are considered to be forming during the 

cooling stage of the CVD: upon cooling the metal substrate is 
shrinking while the graphene is expanding, causing 
compressive stress and wrinkling [6]. We will discuss the 
effects of varying the thermal history of Ni/graphene-ML 
structures on the formation of wrinkles with various structures. 

 
*Corresponding author: d.atac@utwente.nl 
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Boron dopant effects on Crystallization of Thin Si Films on Glass Substrate 
Salar H. Sedani,1,2*  Aydın Tankut,1 Mehmet Karaman1,2 and Raşit Turan1,2,3 

1 Center for Solar Energy Research and Application (GÜNAM), Middle East Technical University, Ankara 06800, Turkey 
2Micro and Nanotechnology Graduate Program, Middle East Technical University, Ankara 06800, Turkey 

3 Department of Physics, Middle East Technical University, Ankara 06800, Turkey 

  
Abstract— Silicon is an abundant and non-toxic material which could presents as thin film polycrystalline films for beneficial 
and low-cost photovoltaic applications One of the most common methods for poly-Si thin film processing is solid phase 
crystallization (SPC) of amorphous silicon (a-Si), wherein a-Si thin films are annealed at temperatures around 600 °C for 
extended periods of time. In this work, we report our studies on the SPC kinetics of intrinsic and in-situ boron doped a-Si 
layers grown on glass substrates via effusion cell equipped e-beam evaporation. The structural characteristics of the films 
during and at the end of crystallization cycles were carried out by Raman spectroscopy and x-ray diffraction. Doping profiles 
were obtained by time of flight secondary ion mass spectroscopy. Our studies revealed that the crystallization rate of a-Si is 
greatly enhanced by in-situ boron doping during deposition, thus reducing the required annealing times. 
 

In searching cost effective and more efficient alternative 
solutions in photovoltaic technologies, new and different PV 
technologies need to be developed with novel approaches 
based on new and advanced materials and devices. Owing to 
their abundant and non-toxic raw material, ease of processing, 
and low fabrication costs, thin film polycrystalline silicon 
(poly-Si) solar cells offer exciting benefits to the photovoltaics 
market. One of the most common methods for poly-Si thin 
film processing is solid phase crystallization (SPC) of 
amorphous silicon (a-Si), wherein a-Si thin films are annealed 
at temperatures around 600 °C for extended periods of time 
[1,2].  

 
In this study, almost 250 nm thick a-Si on SiNx coated 

glass substrate was deposited by effusion cell equipped e-
beam evaporator system which allows the boron doping 
during the a-Si deposition. Silicon deposition rate value of 1 
Å/s was kept constant while boron was co-evaporated at 
different cell temperatures between 1700 °C and 2000 °C 
through the a-Si deposition. It results with variety of 
concentration of boron and reasonably variety of charge 
carrier amount with different conduction properties. 

 
At the first part, the amount of boron dopant atoms as 

dependent to effusion cell temperature was analyzed by ToF-
SIMS. Fig.1 shows the comparative dopant results for boron 
doped a-Si as dependent to the cell temperatures between 1700 
°C and 2000 °C. The results show that the dopant 
concentration in Si film increases by increasing the effusion 
cell temperatures. Thus, the doping of the Si films can be 
controlled by the temperature of effusion cell temperature 
during a-Si deposition process.  

 
Secondly in this study, SPC technique was used for the 

crystallization of boron doped a-Si films to form continuous 
poly-Si films. The samples were crystallized by classical 
thermal annealing in tube furnace at 600 °C for 24 h under N2 
flow. The quality of poly-Si films were analyzed by Micro-
Raman spectroscopy which is sensitive and a fast method for 
the characterization of poly-Si thin films. The Raman spectra 
of poly-Si films on SiNx-coated glass substrate are shown in 
Figure-2 as dependent to effusion cell temperature during a-Si 
deposition. The Raman analysis of reference a-Si is given in 
this figure. The spectra were normalized with respect to the 
LO/TO line of c-Si at 521 cm-1. 

 
 

Figure-1: . Boron doping depth profile of a-Si films as a function of effusion 
cell temperature 

As shown in Fig.2, the peaks become sharper by reducing the 
cell temperature which indicates more crystallinity for 1700 
°C used sample. Moreover, peak positions is close to that of c-
Si (521 cm-1) for 1700 °C and 1800 °C used samples, it 
means that the samples produced at lower temperatures are 
under negligible stress. On the other hand, the peak position of 
Raman peak shifts to lower wavenumbers than that of c-Si for 
1900 °C and 2000 °C used sample. This means that 
compressive stress was formed for 1900 °C used and 2000 °C 
sample due to the high effusion cell temperature that may 
create the stress during the deposition of boron doped a-Si.  

 
 

Figure-2: Description of your figure 

*Corresponding author: salar.sedani@metu.edu.tr 
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 S.Aureus(mm) P.Aeruginosa(mm) 
Amoxicilline 15 22 
SH 49 53 
TPU 0 0 
TPU/SH 18 22 

 
Table-I:   ZOI data for SH, TPU and PVA/SH nanocomposite fibers.   

 

(a)                                                                   (b) 
 
Figure-1: SEM images of (a) TPU electrospun fibers, and (b) containing    
10 wt.% SH.  

Production of Antibacterial and Wound-Healing Nano-Fibers Containing Eco-Friendly and Natural 
Compounds 

Hazal Gergeroglu1, Esra Akkulak2, Hamed Ghorbanpoor3, Bedri Baksan2, Macid Nurbas4 and Huseyin Avci2  
1Department of Nanotechnology and Nanoscience, Eskisehir Osmangazi University, Eskisehir 26040, Turkey 

2Metallurgical and Materials Engineering, Eskisehir Osmangazi University, Eskisehir 26040, Turkey 
3Polymer science and Technology, Eskisehir Osmangazi University, Eskisehir 26040, Turkey 

4Chemical Engineering, Eskisehir Osmangazi University, Eskisehir 26040, Turkey 
 
 

Abstract— In this study, nanofibers which was functionalized with herbal extract, was produced by electrospinning method for wound dressing 
applications. Plant which has been used for this purpose cultivated in our country on a commercial scale and demonstrated efficient antibacterial 
activity against two significant pathogens which grown on wound sites and even can cause significant health problems or deaths. Obtained results 
suggest a new, natural and ecofriendly approach for wound dressing applications in contrast with synthetic and heavy metal based-antibacterial 
agents for wound dressing which has negative effects on human body. 

 
 

       Wound dressing has a crucial role in wound healing as it 
helps control infections and prevent bacterial toxicity.  
Conventional wound dressing demonstrates some 
disadvantages such as weak water vapor permeability and 
staining skin. On the other hand, in some cases wounds are 
healed by itself depending on their types. Despite this 
situation, treatment sometimes takes more time and 
microorganisms can be formed on the wound site and even 
may cause to deaths [1,2]. Staphylococcus aureus and 
Pseudomonas aeruginosa are some of the most frequently 
pathogens formed at the wounds sites. 
 
       S.aureus is associated for  virulence factors  that leads to 
serious health impairment such as skin and soft tissue 
infections, bacteremia and endocarditis, pneumonia, bone and 
joint infections with central nervous system diseases.  In some 
cases S.aureus leads to high death rate [3]. P.Aeruginosa is the 
most common cause of pseudomonal infection and range from 
skin and soft tissue infections, otitis externa to serious, life-
threatening disorders [4]. The ratio of infections and deaths 
after these diseases ranging from 18% to 61% even though 
using strong antibiotics [5]. Usage of synthetic and metal 
based reagents in antibacterial wound dressings that are 
designed to be used against these pathogens suggested 
extensively.  However, one of the most important challenges 
for this agents are that they indicate negative effect on human 
and environment during their usage and disposing. To address 
these growing concerns for the mankind and the environment, 
the development of natural antibacterial agents against gram- 
positive and gram-negative pathogens, has become one of the 
most important research areas in the 21st century [6]. 

      A key aspect of this research, using an extract of Satureja 
Hortensis, which is cultivated in our country, as an effective 
antibacterial agent against S. aureus and P. aeruginosa for the 
purpose of open wound treatment by incorporating with 
nanofibers. Moreover, to the best of our knowledge, there is 
no published scientific data about this approach. On the 
contrary, amoxicilline is a very efficient antibiotic against a 

wide range of infection types, therefore, it is widely used in 
the world. The herbal extract and the composite nanofibers 
include the extract for antibacterial analysis by performing 
disc diffusion method has more effective antibacterial activity 
than amoxicilline as seen in Table-I. The average diameter of 
electrospun TPU nanofibers increased by incorporating plant 
extract (Figure-1).  Furthermore, it is proved that by using FT-
IR studies there is no chemical changes observed during the 
nanofiber preparation and the attachment of SH to the TPU 
nanofibers. 
 
     In the second step of the research, various combination of 
polymers and domestic medicinal plants extraction to obtain 
different morphology like core-shell structure will be 
analyzed. In addition, pore structure, release kinetics and air 
permeability of these composite nanofibers web are still under 
investigation. As previously argued, an ideal dressing material 
should not only accelerate wound healing but also utilize 
sustainable solution for environment and reduce the cost.  
 
 *Corresponding author: havciesogu@gmail.com 
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Investigation of Electrospun Polyurethane and Bovine Derived Hydroxyapatite Nanocomposites 
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Abstract— Polyurethane (PU) and bovine derived hydroxyapatite (BHA) solutions with different concentrations were 
prepared with dissolving polyurethane  and  BHA in dimetilformamid (DMF) solution  and Tetrahydrofuran (THF). Nanofiber 
from PU- BHA solution which had different concentrations was produced by electrospinnig technique. SEM, FTIR and 
physical analysis (viscosity, electrical conductivity, density measurement and tensile strength measurement test) were carried 
out after production process.  

Polyurethane (PU) is one of the most widely used 
polymers that are used in biomedical applications contacts 
with blood. Current applications of polyurethanes are 
catheters, blood bags and artificial heart systems etc. 
Polyurethane fibers were produced by electrospinning method 
have shown great improvements in the field of wound healing 
applications. [1] 

Bovine Derived Hydroxyapatite (BHA)  is a natural 
biomaterial that is produced from natural bones. 
Hydroxyapatite (HA, Ca10(PO4)6(OH)2) which is possessed of 
rhombic hexagonal lattice structure, plays an active role 
ensuring the bone mineral balance and maintaining the 
mechanical strength. HA is used as the most preferred implant 
material in orthopedics and dentistry due to the chemically and 
biologically similarity to the mineral phase found in the 
human bone structure. [2] 

In the electrospinning (es) technique, wide range of 
nanofibers produced from a various polymers by using voltage 
to create an electric field show in Figure 1. There are many 
application areas for nanofibers which is made by the 
electrospinning method owing to its higher specific surface 
area such as; membranes, tissue scaffolds, sensors, protective 
clothing, drug delivery. [3] 

 

 
 

Figure 1. Camera image of the electrospinning device (a), and schematic design of the 
electrospinning method (b) 

   In this study, electrospinning technique was used to produce 
PU and BHA/PU composite nanofibers for various tissue 
engineering applications. PU decomposed in DMSO /THF 
solution with a constant 70:30(wt%:wt%) ratio. BHA was 
prepared by the same rates with PU by using DMF and THF. 
PU solution and BHA/PU solutions were stirred sufficiently at 
80oC for 6 hours. 15kV to 31.8kV voltage was applied for 
electrospinning. 

   SEM, FTIR and tensile strength measurement tests were 
applied for the characterization of the obtained nanofiber 
structure. 

 
Figure 2: SEM images of the BHA/PU electrospun. (a) low magnification,  (b) high 
magnification. 

According to SEM images both 
PU and BHA were observed 
completely blended together as 
shown in Figure 2 and 
consequences of the mechanical 
characterization tests indicated 
this composite electrospun 
(BHA/PU) which is produced 
by es method not only claims 
the advantageous properties of 
PU such as biocompatibility, 
biodegradation and mechanic 
flexibility but also has better 
and stronger tensile test results 
shown in Figure 3 compared to 
pure PU.  

Figure 3. Camera image of tensile  
Strength measurement  device 
 
Nanofiber scaffolds were produced very well with using 
electrospinning device and tissue engineering was aimed as 
application area. Consequently nano size surface area has been 
obtained clearly.  This study is founded by Marmara University, grant no: 
FEN-B-080415-0117. 

*Corresponding author: oguzhan@marmara.edu.tr 
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Electrochemical Detection of DNA Hybridization on Nanofibers 
Yakup Aykut,1  Nilay Aladag Tanik2 and Elif Demirkan2 
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Abstract— Electrospun nanofibers have very high specific surface area comparing their micro and macro fiber counterparts. 
Detection of DNA hybritization via electrochemical methods are very challange because the biosensing signal is low. In order 
to get enhanced signal to monitor DNA hybridization, electrospun nanofibers are coated on electrode and DNA hybridizaiton 
is conducted on the surface of these nanofibers. Hence, more enhanced signal intensity is obtained. 
 

Biosensors are analytical devices that detect and convert 
biological response into electrical signals which can be 
monitored. [1, 2]. 

 
Biosensors that employ nucleic acid interactions are also 

called as genosensors. The recognition process is based on the 
principle of complementary base pairing, adenine:thymine and 
cytosine:guanine in DNA [3]. Labeled methods and label-free 
methods are two main approaches, have been applied to the 
electrochemical transduction of DNA hybridization. Generally 
label-free transduction methods depend on screening the 
oxidation current of the most electroactive DNA base, 
guanine, at approximately +1.0 V relative to Ag/AgCl [4-6]. 

 
Electrospinning is and versatile technique nanofibrous 

mat structure is produced from various materials including 
polymers, ceramic, metal and composites [7-8]. Since 
nanofibrous structure has very high specific surface area, 
device performance is enhanced where the nanofibers are 
used. A sample SEM image of as-spun nanofibrous mebrane is 
demonstrated in Figure-1.   

 

 
 

Figure-1: Electrospun polyacrylonitrile (PAN) nanofibrous mat on pencile 
graphite. 

In this work, discrimination of different target DNAs 
(dsDNA, ssDNA, single-mismatch DNA) and detection of 
hybridization between synthetic oligonucleotides was 
achieved using changes in the oxidation signal of guanine 
measured by DPV (Figure-2). This electrochemical system 
was first applied to diagnosis of the single nucleotide 
polymorphism by using the electrospun nanofibers on the 
pencil graphite electrodes   

 

        
 

Figure-2: Differential pulse voltammograms of guanine signals 

The use of nanofiber coated-pencil graphite electrodes 
allow microchip-based studies because these sensors are 
portable, disposable, have high specific surface area and they 
can easily be used in rapid sample analysis. On the other hand, 
the lower cost and high potential for future advancement make 
the portable system special over the expensive detection 
methods. A device with such a low detection limit (picomole 
level) is suitable for clinical diagnosis of mutations. Moreover, 
this DNA-based biosensor can be useful in the detection of 
other single nucleotide polymorphisms.  
 
*Corresponding author: yakupaykut@gmail.com 
This  work was supported by The Commission of Scientific Research Projects 
of Uludag University, Project number: QUAP (MH)- 2014/23. 
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Vapor-Phase Polymerization of Aniline via oCVD for Conductive Nanotubes 
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Abstract— Coating conductive polymers on surfaces which have dents or other delicate structures such as edges can be 
difficult to achieve with solution based processes. Especially for designing subnanometer size devices like organic field effect 
transistors (OFETs) or other electronic devices, conformality becomes highly important. Here, we demonstrate a vapor phase 
process termed as oxidative chemical vapor deposition (oCVD) of the monomer aniline which provides a highly conformal 
ultrathin polyaniline film, without the need of residual solution removal. As an application, this method is used to obtain 
smooth conductive nanotubes by coating anodized aluminum oxide (AAO) layers.  
 

Organic electronics have gained importance as the need for 
biocompatible devices for various health and environmental 
applications, low cost manufacturing of electronic products 
and flexible devices for wearable applications increases. 
Conjugated polymers are materials which can offer the desired 
invaluable flexibility much better than conductive inorganic 
materials[1], tunable transport properties and easy processing.[2] 
Here, we demonstrate the use of a vapor phase surface coating 
method, termed as oxidative chemical vapor deposition 
(oCVD) of the electrically conductive polymer polyaniline 
(PANI). This method is known for its ability to form highly 
pure, conformal conductive polymer thin films with a single 
step (step growth polymerization of monomer and oxidant on 
a desired surface).[3] The produced polymer film can be 
beneficially integrated into applications like organic light-
emitting diodes or organic thin film transistors.[4]  
 
Polyaniline is used in this study due to its processability, low 
cost[5], environmental stability and high conductivity[6], high 
sensitivity and reversible conductivity for potential  
applications in the field of organic electronics. Due to its 
unique structure, it can be found in different oxidation states 
depending on doping and protonation.[7] It’s most electrically 
conductive form, emeraldine salt, is researched in this study as 
a thin film product of oCVD by conductivity performance 
over time, annealing and later, its properties as a conductive 
nanotube. The oxidant used during all polymerizations is 
antimony pentachloride (SbCl5). 
 
Chemical characterization of PANI films is made by Fourier 
Transform Infrared (FT-IR) spectrophotometry and Raman 
spectroscopy. For optical characterization UV-VIS-NIR  
spectrophotometry is used. Thickness of the films were 
measured with spectroscopic ellipsometry. Change of 
crystallinity was measured with X-Ray Diffraction and change 
on film surface was observed with atomic force microscopy. 
Conductivity values are obtained with a sourcemeter equipped 
with a 4-Point Probe.  
 
Table-I  Polyaniline conductivity measurements after 4 hours of annealing 

  
 

As an application of this study, we prepared conductive 
nanotubes with PANI by using oCVD method on anodized 
aluminum oxide (AAO) templates, that have an array of pores 
suitable for nanotube fabrication. Out of template, 
pseudotemplate and template free methods; nanotubes are 
generally fabricated by templates due to process’ simplicity, 
versatility and controllability.[8] Conductive nanotubes have 
better conductivity than flat films or tubes with larger 
diameters due to molecular and supermolecular ordering 
caused by alignment of chains during the synthesis.[9] Pores 
increase the surface area/volume ratio of the film, which 
makes it more sensitive towards any gas molecules in its 
surroundings. This aspect is beneficial for interface-based 
applications.  

 
 
 

 

 

 

 

 

 

Figure-2: FESEM image of the nanotubes after removal of the AAO template 

The fabricated nanotubes were observed with a field emission 
scanning electron microscopy and the conductivity values 
were obtained by gold electrode sputtering on nanotube 
surface and measuring with a sourcemeter equipped with a 2-
Point Probe touching the gold electrodes.  
 
[1] B. L. Groenendaal et al., AdV Mater. 12, (2000).  
[2] U. Sree et al., Synth. Met. 131, (2002). 

[3] W. E. Tenhaeff and K. K. Gleason, Adv. Funct. Mater. 18, 7 (2008). 
[4] S. G. Im and K. K. Gleason, Macromolecules 40, (2007). 
[5] G. C. Marjanovic, Nanostructured Conductive Polymers, John Wiley & 
Sons, Ltd., (2010).  
 [6] G. G. Wallace, Conductive Electroactive Polymers: Intelligent Materials 
Systems, 2nd ed., CRC Press, (2003). 
[7] M. M. Ayad et al., Sensors and Actuators B: Chemical 134, 2, (2008). 
[8] S. I. Cho and S. B. Lee, Acc. Chem. Res. 41, 6 (2008). 
[9] C. R. Martin, Acc Chem Res 28, 61 (1995).

 

Temperature 
(°C) 

Without 
Annealing 40 60 80 100 140 180 

Conductivity 
(S/cm) 0,502 0,265 0,454 0,964 2,568 0,872 0,043 
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Catalytic activity of conducting polymer supported gold nanoparticles  
on hydrogen production from water electrolysis  

Didem Balun Kayan*, Merve İlhan  and Derya Koçak 
Chemistry Department, Science and Arts Faculty, Aksaray University, Aksaray 68100, Turkey 

 
Abstract— The electrocatalytic hydrogen production was achieved on a aluminum electrode modified by polypyrrole-chitosan 
composite film decorated with Pt nanoparticles.  The catalytic activity of modified electrode studied by cyclic voltammetry, 
Tafel polarization curves and electrochemical impedance spectroscopy techniques. The morphological analyses of the 
electrode surface were achieved by scanning electron microscopy. The stability of the as-prepared electrode was also tested 
and the results obtained showed that the aluminum modified by polypyrrole-Chitosan/Pt nanoparticles is a promising 
electrocatalyst for hydrogen production from water. 
 

Designing clean, sustainable and environmentally-
friendly energy sources is a very urgent research issue for the 
future of the world. Molecular hydrogen is known as an ideal 
energy carrier for future energy resources due to its high 
energy density and environmentally friendly production 
possibilities [1-2]. Electrocatalytic production of hydrogen 
from water is the best way to meet the expectations for future 
energy resources among various possible methods [3-4]. 

In this study, we present a method for the fabrication of 
an efficient catalyst for electrocatalytic hydrogen production 
from water by modifying a low-cost, low-technology 
aluminium electrode. The modification was performed by 
codeposition of polypyrrole (PPy) using the abundant natural 
biopolymer chitosan (Chi) as the raw material. Then we used 
this porous surface for the electrodepositon of gold (Au) metal 
particles at the nano-scale, which exhibit high catalytic 
activity in hydrogen evolution. The novel metals such as 
platinum and gold are the best catalysts with their high current 
density and providing low energy input for the hydrogen 
evolution reaction, but their relatively high costs restrict their 
usages for large scale applications. Therefore, using smaller 
quantities gold as nanoparticles increases the surface area 
available for hydrogen evolution, and also increases the 
percentage of platinum atoms available for contact with the H+ 
ions and foremost, decreases the cost of the catalyst required 
for the process [5]. Furthermore, deposition of the 
nanoparticles on porous surfaces, such as conducting 
polymers, provides a homogeneous distribution of 
nanoparticles [6-7]. 

 
The morphological analyses of the PPy film, PPy-Chi 

composite film and PPy-Chi/Au nanoparticles coated on 
aluminium electrode were determined with scanning electron 
microscopy (SEM) (Fig. 1). 

 

 
 

Figure-1: The SEM images of a) PPy film, b) PPy-Chi composite film c) PPy-
Chi/Au composite films and the larger image of c. 

The catalytic performances of the aluminium electrode 
modified by PPy film, PPy-Chi composite film and PPy-
Chi/Au nanoparticles were determined by cyclic voltammetry, 
Tafel plots and electrochemical impedance spectroscopy 
analyses. The recorded cyclic voltammograms showed that 
(Fig. 2) the current densities obtained on PPy coated 
aluminium electrode increase in the case of PPy-Chi and 
increased significantly when the Au nanoparticles 
electrodeposited on this composite film; which can be 
attributed to the strong catalytic behaviour of Au nanoparticles 
on hydrogen evolution. 

 

 
 

Figure-2: The cyclic voltammograms of aluminium cathode coated with  PPy 
film,  PPy-Chi composite film, PPy-Chi/Au composite films in 0.5 M H2SO4 
(scan rate=10mVs-1). 

The all electrochemical results obtained on the aluminium 
cathode modified with PPy-Chi/Au demonstrated that the 
deposited nano structured Au enhanced the catalytic activity 
of the composite, which makes it a potentially cost-effective 
and easily prepared material that would be a promising 
catalyst for electrocatalytic hydrogen production. 

 
 

Acknowledgement 
This research has been supported by The Scientific and 
Technological Research Council of Turkey (TUBITAK-114Z315). 
 
*Corresponding author: didembalun@gmail.com 
[1] Y. Yang et al., Mater Sci Eng R 102, 1 (2016). 
[2] B.Gupta et al., Renew Sust Energ Rev 58 1366 (2016). 
[3] J. Zhenga et al., App Catal B: Environ 183 69 (2016). 
[4] C. Wang et al., Catal Today 263 46 (2016).  
[5] G-R Xu et al.,  J Power Sources 285 393 (2015). 
[6] A Fedorczyk et al., Electrochim Acta 122 267 (2014). 
[7] R. Yan and B. Jin. Electrochim Acta 115 449 (2014). 

12th International Nanoscience and Nanotechnology Conference 

ORAL Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

18



Ultra-fine air bubbles generation and use in contaminated water bodies treatments and restoration; 
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Abstract— We report on the generation and use of ultra-fine air babbles (≤100nm) using a portable low power 
requiring AirMill for the treatment and restoration of a large Winery discharged contaminated water body in Cape 
Town, South Africa without chemical interventions. The discharged water had an original COD of >3000mg/L 
and was reduced steadily to values of 320mg/L with low TSS and no odour, suitable for discharge, within a few 
weeks of installation representing a fast cost effective nanobiotechnology with vast future potential applications.   

Ultra-fine air bubbles in water/liquid bodies are miniature 
gas bubbles with diameters ≈100nm which allows them to 
have several unique physical properties including extended 
stability, high negative charge and high internal pressure 
accelerating its dissolution in the liquid phase leading to high 
dissolution and high oxygen pressure [1-3]. Several 
agricultural and food industries processing plants generate 
large volumes of contaminated water that are usually 
characterized by high chemical oxygen demand (COD) as a 
result of high organic matter content. Discharge and disposal 
of such waste stream are usually problematic and can be time 
consuming, costly and subject to regulatory environmental 
controls [4]. 

Waste water generated by Tulbagh Winery (Porterville, 
Cape Town, South Africa) was discharged into a series of 
dams/ponds. The first body of water had a volume of 500,000 
Liter  with a varying depth of 1.0-4.0m and contained the 
highest organic load and had a chemical oxygen demand of 
>3000mg/L. The water body also had high turbidity, Total 
Suspended Solids (TSS) and bad odour.  Typical treatments 
involved continued aeration and augmentation with selected 
microbial communities and usually took up to nine months to 
reduced COD levels to <400mg/L as required for use in 
irrigation and environmental discharge. Alternative cost 
effective technologies and or processes were highly sought 
after to expedite such treatment process.  

Ultra-fine bubble AirMill (BA 18900) producer Figure 1 
was installed in the lake to produce continued stream of ultra-
fine bubbles to provide intense aeration and accelerate the 
activity of the indigenous microbial communities capable of 
degrading the existing organic matter.    

 

 
Figure-1: Submersable Ultra-fine bubble generator (AirMill). 

The Ultra-fine bubble AirMill has the capability of 
producing a mix of ultrafine bubbles, the most important of 
which are those with diameter ≤100nm (Figure 2).   

 

 
Figure-2: Ultra-fine bubbles generated using the AirMill 
(numbers/mL & range of size), showing majority <100nm. 
 
Within a few weeks of installation of the AirMill and 

without the need for any microbial or chemical treatment 
interventions. COD quickly started reduction reaching 
320mg/L within 9-10 weeks. The cleaning process resulted in 
the removal of bad odour, reduction of TSS and the return of 
wild life to the water body. This cleaning process represents a 
cost effective method utilizing and accelerating inherent 
natural restoration capacity.  

The ability of such treatment process to be achieved 
within a short period and potential application of this ultra-fine 
air bubbles in several other area to provide high level 
oxygenation for restoring contaminated environments has 
much wider implications [5]. This include possible 
applications in various industrial wastewater treatments and 
both environmental and pharmaceutical treatments all of 
which are emerging novel nanobiotechnologies. 
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Role of bulk spins in exchange bias heterostructures 
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Abstract— Exchange bias is a phenomenon that enables to realize many applications in today’s magnetic recording 
technology. It is generally accepted that the main contribution to the exchange bias field comes from the interface. We 
performed a series of experiments specifically designed to investigate the contributions from regions away from the interface 
on exchange bias and found that the exchange bias is significantly affected by the bulk of both the antiferromagnetic and the 
ferromagnetic layers. This study briefly summarizes the importance of bulk spins in exchange bias heterostructures. 
 

 
The exchange coupling between antiferromagnetic (AFM) 

and ferromagnetic (FM) materials yields a shift of the 
magnetic hysteresis loop along the magnetic field axis [1]. The 
amount of this shift is called as exchange bias (EB) field and 
mainly depends on the interfacial properties [2]. EB is the key 
element in many applications such as magnetic recording, 
sensing, and spintronic devices, and therefore it is one of the 
most studied subjects in nanomagnetism [3]. Although it is 
widely used in current devices, controlling the exact 
microstructure of the interface is a very difficult task. Some of 
the relevant structural factors such as roughness, interlayer 
diffusion, crystallinity, and grain size, are mostly 
uncontrollable and independent parameters. Hence it is 
difficult to separate the different contributions. Furthermore, 
the contributions of magnetic structures in regions away from 
the interface remain ambiguous and need to be investigated. 

 
 

 
Figure 1 (a) Sketch of the experimental approach. (b) 
Magnetization measurements for bilayer before (red squares) 
and after (green circles) He-ion bombardment for 30 nm of Au 
capping layer sample.  

 
In this presentation, we will summary contributions from 

the AFM bulk. In order to investigate the effect of the AFM 
bulk on EB, we used ion irradiation to selectively induce 
defects at various distances from the FM/AFM interface. The 
penetration depth of the ions was controlled by the thickness 
of the nonmagnetic Au capping layer. This leads to different 
depth profile of vacancies induced in the thin film structure as 
confirmed by numerical simulations. The experiment allows to 
simultaneously detect and separate contributions from all 
layers and depths involved in the EB. 

 
Figure 2 shows the sketch of the experimental approach 

for 30 nm Au sample. Ni(10nm)/FeF2(70nm)/Au(t) multilayer 
films were grown in –situ with varying Au capping layer 
thickness. He-ion bombardment yields defects at different 
depth which is controlled by Au thickness. Magnetization 
measurements for bilayer are obtained at 10 K after 200 Oe 
field cooling from 200 K. He-ion bombardment decreases the 
loop shift by ~38 %. This substantial change in EB is observed 
even for vacancy profiles which do not affect the interface. 
This shows that defect creation in the AFM bulk, far away 
from the interface, has an effect and therefore the AFM bulk 
must play a crucial role in the determination of the EB [4]. 

 
Although EB is an interfacially mediated phenomenon, 

these studies unambiguously reveal that the contributions from 
the bulk of the AFM on EB cannot be neglected. 

 
These studies have been done in collaboration with R. 

Morales, T. Saerbeck, J. de la Venta, H. Huckfeldt, A. 
Ehresmann, J.E. Villegas, D. Navas, N. Soriano, B. Mora, C. 
Redondo, X. Batlle, and Ivan K. Schuller. This work was 
supported by the Office of Basic Energy Science, U.S. 
Department of Energy, under Grant No. DE FG02-87ER-
45332, Spanish MINECO (FIS2013-45469), UPV/EHU 
UFI11/23, and the European Union FP7- IRSES-2012 Project 
No. 318901. 
 
 
* Corresponding author: abasaran@gtu.edu.tr 
† On leave from the Schuller’s Nanoscience group at University of California 
- San Diego. 

 
[1] W. H. Meiklejohn and C. P. Bean, Phys. Rev. 102, 1413 (1956). 
[2] J. Nogués and I. K. Schuller, J. Magn. Magn. Mater. 192, 203 (1999). 
[3] S. D. Bader, Rev. Mod. Phys. 78, 1 (2006). 
[4] Ali C. Basaran, T. Saerbeck, J. de la Venta, H. Huckfeldt, A. Ehresmann, 
and I. K. Schuller, Appl. Phys. Lett. 105, 072403 (2014). 

 

12th International Nanoscience and Nanotechnology Conference 

ORAL Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

20
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Abstract In this study, Metal Assisted Etching1,2 (MAE) will be used to form Si micro-wire arrays in order to fabricate radial 
junction silicon solar cells. The aim is to fabricate the solar cells based on a high aspect ratio silicon cell structure as radial p-n 
junction on silicon microwire arrays. Here, the purpose is that while decreasing the device dimension of carrier collection path, 
to maintain the light absorption path using high aspect ratio structure and to allow the usage of less quality so more economic 
Si material for the device, therefore to decrease the fabrication cost3. 

 

Radial junction Si solar cells have been proposed as an alternative 
device geometry to reduce the cost of fabrication of crystalline Si 
photovoltaics. This structure has a high density array of Si 
micro/nano wires and enables to separate the direction of carrier 
collection from the direction of light absorption so that charge 
carriers do not have to travel a long distance to reach the p-n junction. 
Therefore, use high quality and expensive crystalline Si material is 
not required. Moreover, if this radial geometry is properly designed, 
the arrays are able to enhance the light trapping and therefore results 
in an increase in light absorption in a small volume leading to less Si 
consumption. In this study, photolithography and Metal Assisted 
Etching (MAE) processes are used to form Si micro-wire arrays in 
order to fabricate radial junction silicon solar cells. The aim is to 
fabricate solar cells with a high aspect ratio structure for an efficient 
light trapping.  
 
Microwire arrays with cylindrical geometry were formed on p-type, 
polished silicon wafers using photolithography followed by a MAE 
process. Firstly, holes through Au film of 25 nm were formed by a 
photolithograpy and a lift off process. MAE was than applied for 10 
to 80 minutes to form the wires by etching the region under the gold 
layer outside the hole formed through it. The length of wires was 
controlled by the etching time. The maximum microwire length was 
measured to be 12,5 µm after 80 min. etching. Residual Au after 
MAE process was removed by an aqua regia solution. Before the 
solar cell structure was fabricated, reflection measurements were 
conducted.  

 
Figure-1: Microwires after metal assisted etching 
 

Following the standard cleaning steps, the samples (1.5 cm x 1.5 cm) 
having surface with microwire structures were doped in a solid state 
diffusion furnace under POCl3 flow to form emitter layer with a sheet 
resistance of 55 Ω/□. Then, they went through another cleaning 
processes for PSG removal. The surface of the wires was than 
passivated using 70 nm Si3N4 layer deposited by a PECVD system. 
Screen printing metallization was used to contact both sides of the 
cell. After the firing step for the contact formation and passivation 
activation, mechanical scribing was used for edge isolation. A 
reference cell was also fabricated on flat Si wafer for comparison. 

0 100 200 300 400 500 600
0

3

6

9

12

15

18

21

24

27

 

 

J 
(m

A
/c

m
2)

 10 min MAE
 20 min MAE
 30 min MAE
 40 min MAE
 50 min MAE

Voltage [mv]

 
Figure-2: J-V curves of the radial junction solar cells which have different 
microwire length. 
 
The characterization of the solar cells was carried out using an AM 
1.5 simulated calibrated illumination. Short circuit current (Jsc ) was 
found to increase with the nanowire length.  which is  apparently a 
result of increased light trapping on the surface which leads to a three 
dimensional carrier collection. A record high efficiency of 14,62 % 
was observed from the cell made on 5 µm long microwires. 
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Abstract— Hybrid fuel cells have opened a significant era in energy conversion industry. Their importance comes mainly from 
investigation of defects generated intentionally in/at oxide phase which ultimately affects surface charges. Surface charges ulti-
mately determine the ionic conductivity depending on the ion exchange throughout the fuel cell. This study is focused on eval-
uating the effect of engineered surface charges on the positive ions as conductive agent. The surface charges were manipulated 
by reducing solid oxide phase in nano-composite fuel cells consisting of Na2CO3 matrix.

 
Solid oxide fuel cells are composed of an electrolyte em-

bedded into two porous electrodes, an anode and a cathode, al-
lowing to pass oxygen ions throughout them. Basically, oxygen 
atoms are reduced to oxygen ions by gaining electrons at cath-
ode part and diffusion of them takes place until reaching the 
surface of anode and they react with hydrogen at the end to pro-
duce water and hence electricity to the inverse way at circuit. 
This mechanism can be seen in Figure-1 below. [1] 

 
 

Figure-1: The schematic illustration of solid oxide fuel cell and its working 
principle. [1] 

The use of hybrid fuel cells with solid oxide phase as scaf-
fold and molten carbonate phase as matrix are the main con-
cerns for this study due to their promising applications as elec-
trolytes. Ionic transport in amorphous structures may be easier 
than their crystalline counterpart. Some evidence has already 
emerged that the ionic conduction through amorphous struc-
tures are almost 104 times higher than the value for crystalline 
structures. [2] 

The study of observing net negative ionic current change 
with carbonate ions and hydrogen ions had already been per-
formed while attaching sodium ions to the surface of samarium 
doped ceria (SDC) phase. The schematic version of this system 
can be seen in Figure-2 below. 

 

 

 
Figure-2: Hybrid fuel cell containing SDC and Na2CO3.NaHCO3 phase to con-
struct a nano-composite structure is schematically shown. [3] 

Hence, converting this system to the other way around i.e. 
attaching negative ions to the surface of solid oxides while 
measuring ionic conductivity with positive ions are desirable to 
see if the system gives practically proper and effective outcome. 

In our project, solid oxides: SiO2, TiO2 and Fe2O3 interac-
tions with the matrix Na2CO3 phase have been chosen to con-
struct a composite like structure as they are both electronic in-
sulators. However, they conduct ionic currents in the amor-
phous nature of structure. So, it has been considered to use dif-
ferent oxide materials under reducing atmosphere to see the 
change in ionic conductivity. Those materials which are used to 
bind or repel ions on their surfaces are entitled as soggy sands. 
 
*Corresponding author: abenli@sabanciuniv.edu 
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Electrocatalysts for Fuel Cell Applications 
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3 Grupo Antolin Ingeniería SA, Burgos, Spain 
  

Abstract — A graphene oxide – carbon fiber hybrid system was developed in one step reaction together with Pt4+ salt 
and various reducing agents by using microwave method. For comparing reasons hydrothermal synthesis was also 
applied. 
 

An obstacle for the widespread use of fuel cells is still 
being limited by the high cost and low operational stability of 
the Pt-based cathode catalysts traditionally used. Building up 
new catalyst materials with lower Pt usage, higher oxygen 
reduction reaction (ORR) and also higher stability is a main 
research area [1]. Stability problems can be overcome by 
providing a higher surface area and inhibition of Pt 
aggregation [2]. 

Herein, we demonstrate a new method for obtaining 
graphene oxide – carbon fiber hybrid systems in order to 
enhance the catalytic activity and stability by enhancing the 
interaction between Pt and the support material. Therefore, the 
tendency of Pt nanoparticles aggregation would be lowered. 
Graphene oxide and carbon fiber (trade name GAquA [3]) 
together with Pt salt were synthesized in microwave. We 
observed that graphene oxide and Pt4+ were reduced in one 
step during microwave process along with three different 
reducing agents. We also tried hydrothermal synthesis for 
comparing the efficiency of the microwave method. 

Cyclic voltammograms were obtained with a potential 
scan for a range of -0.2 to 1.2 V in H2SO4 solution vs. 
Ag/AgCl reference electrode. Figure 1 shows the 
characteristic peaks of the formation and reduction of Pt 
oxide. Between -0.2 to 0 V region, typical hydrogen 
adsorption and desorption peaks from polycrystalline Pt were 
observed using carbon base supports. The amount of the Pt 
catalyst in these electrodes was maintained at 24.5 μg cm-2 by 
using ECSA calculation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure-1: Cyclic voltammogram of the hybrid samples 

 
An XRD graph (Figure 2) was illustrated for indicating Pt 

and Graphene oxide reduction. It is obvious that Pt4+ was 
reduced to Pt metal as shown on the XRD graph. 

 
 
 
 
 
 
 
 
 

 

 

 

Figure-2: XRD graph of the samples  

        Also, Raman spectrum shows us the reduction of the 
graphene oxide to graphene from the ID/IG rates as illustrated 
in Figure 3. 

 

 

 

 

 

 

 

Figure-3: Raman spectrum of the samples 
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Functionalized carbon nanotubes for the wireless monitoring of nitrogen dioxide  
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Abstract— There is a growing interest in the development of smart global systems of wireless sensors, however technological 
barriers related to sensor performance and power consumption still limit the implementation of such systems. We show that 
oxygen plasma treatment enhancing the room-temperature sensitivity and selectivity of carbon nanotubes to nitrogen dioxide 
can be an important tool for wireless sensor engineering. The optimized sensing nanomaterial was used to develop a semi-
passive radio frequency identification tag with the capability of sensing nitrogen dioxide concentrations from 10 ppm to 100 
ppm. 

In recent years, hand-held devices for gas detection are 
getting popular, increasing research activities to develop gas 
sensors featuring small size, low power consumption and low 
costs. There is a need for developing grids of wireless, 
intelligent, autonomous and very low power multisensory 
systems requiring no human intervention, since this would 
allow setting smart global systems of networked sensors for 
different applications. These would include, but are not 
limited to, monitoring perishable goods along the logistics 
chain and indoor or outdoor air pollution monitoring [1-3]. 
However, there are still obstacles related to (i) sensor 
performance and (ii) power consumption that limit the 
implementation.  

Considering applications related to the environmental 
monitoring, the detection of nitrogen oxide species (NOx: NO 
or NO2), is particularly important. Although some metal 
oxides have been found to be particularly sensitive to nitrogen 
oxides, they need too high operating temperature which has 
prevented their adoption as sensitive material for wireless 
sensor systems. Here we report the fabrication of a semi-
passive radiofrequency identification (RFID) sensor system 
based on oxygen plasma treated multiwalled carbon nanotubes 
for detecting nitrogen dioxide (figure 1). Detection and 
baseline recovery of the sensor is performed at room 
temperature. The results of the CNT functionalization 
procedure are presented and discussed in light of HR-TEM 
and XPS studies. The sensitivity, selectivity and detection 
mechanism of treated CNTs is discussed employing 
experimental findings and density-functional theory (DFT) 
calculations. The sensor is normally in a sleep (low power) 
mode and includes a wake-up circuit to increase battery life 
time. The tag also has a self-calibration circuit that enables 
background subtraction and calibration. This is essential to 
make measurements in time-varying scenarios [4].  

Figure-1 Scheme showing the wireless nitrogen dioxide sensor set-up. 
 
The selective of the CNT plasma oxygen treated sensor 
towards nitrogen dioxide was investigated, the responses to a 
given concentration of CO, C2H4, C6H6 and moisture were 

tested. Only moisture triggers a significant response from the 
sensor (figure 2). 
      
 
 
 
 
 
 
 
 
 
Figure-2 a) Responses to the different gases tested. In case of H2O, the 
response is induced by a step change from 10% to 80% relative humidity 
(R.H.), which at 25 °C corresponds to a change from 3151 up to 25780 ppm in 
the absolute moisture content. b) Detection of nitrogen dioxide under different 
humidity backgrounds. Effect of the duration of the oxygen plasma treatment 
in humidity cross-sensitivity of CNT sensors. 
 
Oxygen plasma treated carbon nanotubes have been used to 
develop a sensitive and selective sensor for nitrogen dioxide. 
By adjusting the duration of the plasma treatment, surface 
defects with appropriate functional groups grafted at the CNT 
sidewalls can be formed in a controlled way. This allows 
increasing sensitivity to the target gas and keeping low cross-
sensitivity to other gases. The optimized gas sensing layer has 
been used to develop a semi-passive RFID tag with gas 
sensing capability. The accurate readout of the sensor has been 
demonstrated employing as reader a low-cost, commercially 
available ultra-wideband radar. This wireless sensor shows a 
linear behavior in the range of the concentration tested (10-
1000 ppm) and can be fully operated at room temperature. 
Given the low-power needs of the tag, its battery lifetime is 
estimated to be near 10 years. These results pave the way for a 
new generation of affordable, nanotechnology-enabled, 
distributed, RFID sensors that will find applications in 
environmental control, personal protection or logistics. 
 
*Corresponding author: carla.bittencourt@umons.ac.be 
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Challenges in developing a nanomedicine in Europe 
Boisseau Patrick,1,2*   
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Abstract— A significant financial investment has been done over the past 15 years by the European Commission and the 
Member States under the Framework Programmes for Research and Innovation, to support basic and applied R&D in 
nanomedicine. This paper will review the state of progress of this investment with emphasis on the coordinated actions and 
investments initiated by ETPN, the European technology Platform on Nanomedicine to further support the emergence and the 
development of an European based nanomedicine industry. A critical analysis of the Nanomedicine Translation Hib will be 
discussed and the new perspectives of integration of nanomedicine with other key enabling technologies will be introduced. 
 

 
Over the last decade a significant amount of public funding 

has been invested in Europe on collaborative R&D projects in 
nanomedicine. Despite a significant number of labs and of 
SMEs operating in nanomedicine in Europe, the number of 
approved nanomedicine products remains limited in Europe [1]. 
Funders have become increasingly concerned and some 
attempts have been made in Europe to improve impact.  

After analysis of the value chain of nanomedicine in 
several sectors like diagnostics or therapy, the European 
Technology Platform on Nanomedicine has identified several 
bottlenecks currently limiting the translation of innovative 
discoveries from academic labs or spin-offs into industrial and 
commercial products, clinically validated and regulatory 
approved. Priorities have been identified in the White Paper on 
Nanomedicine [2] to make Europe a favourable ecosystem for 
developing innovative nanomedicines. Among others, an 
European Infrastructure for Nanomedicine Characterization has 
been initiated, three pilot lines for the scale up of clinical 
batches, dedicated funding instruments are open to SMEs and 
so on. All these complementary initiatives are grouped under 
the Nanomedicine Translation Hub. 

Besides these structural and financial priorities, ETPN is 
also encouraging and supporting education and training of 
nanomedicine developers on the industrial requirements [3].  

More recently, in order to accompany and provide advices 
to entrepreneurs, the Translation Advisory Board holds its first 
session to volunteer SMEs looking for advices on their 
translation pathway.  

The objective is to make nanomedicine a profitable 
industrial sector in Europe and make Europe the leader in 
nanomedicine in the coming years. 

 
 

 
*Corresponding author: patrick.boisseau@cea.fr  
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for Research and Innovation – Recommendations from the Nanomedicine 
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Photoconductive Antennas with Integrated Plasmonic Patterns 
for Terahertz Time Domain Spectroscopy 
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Abstract— Photoconductive antennas are widely used in Terahertz Time Domain Spectrocopy Systems as THz emitter and 
detector for their ease in fabrication and usage. In this work, THz photoconductive antennas are coupled with plasmonic 
structures to localize ultra-short pulses close to the surface where electric field is higher. To compare the effect of plasmonic 
structures on the THz output, identical antennas are designed and fabricated side-by-side; one with plasmonic structures and 
the other without them as the reference. A 72% increase in time-domain current pulse peak and ~4-fold enhancement in 
frequency domain up to 0.8 THz is obtained. 
 

Terahertz frequencies (0.1-10 THz) or “Terahertz gap” is 
a relatively new and promising spectrum of interest from a 
wide variety of applications, from defense to medical 
industries. There has been active research efforts worldwide, 
to enhance signal-to-noise ratio (SNR) over wide bandwidth in 
THz time domain spectroscopy (THz-TDS) systems (Figure 1) 
for various applications Although photoconductive antenna 
(PCA[1], or Auston switch[2]) is not the best signal emitter or 
detector in terms of bandwidth, it provides large SNR, ease of 
manufacturing and tuning opportunities for different 
applications. 

 

 
Figure 1: THz-TDS System 
 
In a PCA, to increase signal intensity, carriers (which are 

generated by an ultra-fast laser pulse at 780 nm wavelength) 
must be generated fast, recombined, or trapped, fast and must 
be accelerated in electric field (although there will be 
scatterings within a distance of mean free path). Additionally, 
it should be expected to have high absorption in high electric 
field to enhance generated electric field. 

 
 
Figure 2: Samples for fabricating nanoantennas 

This kind of enhancement would be possible if one would 
localize laser intensity close to surface where electric field is 
high for metals deposited to surface. 

At visible and near-infrared spectrum, gold (Au) or silver 
(Ag) particles are widely studied or plasmonic localization, 
and several-fold increase in intensity has been reported [3,4]. 

 

 
 
Figure 3: Fabricated plasmonic patterns between PCA arms. 
 
In this work5, we designed and fabricated (Figure 2) 

PCAs on low-temperature grown GaAs, with various 
architectures using optical lithography. Between arms of 
dipoles, plasmonic structures with 1D and 2D periodic 
patterns are placed using electron-beam lithography and lift-
off (Figure 3). 

Measurements revealed that although there is shadowing 
due to metallic patterns, output THz current, which is 
proportional to THz electric field, is enhanced about 72% 
compared to the PCA without plasmonic structures. In frequency 
domain, about 4-fold increase is observed up to 0.8 THz. 

 
 
*Corresponding author: bbtn@bilkent.edu.tr 
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Nanoporous Polymers For CO2 Capture, Separation and Utilization 
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Abstract— The fabrication of new generation nanoporous polymers enabling precise control on framework structure and 
functionality at molecular level plays crucial role for enhancing the efficiency of CO2 capture and conversion. The aim of these 
presented studies is to use new modular molecular architectures to construct well-defined three-dimensional porous polymers. 
These proposed strategies allowed us to introduce a long-range order in porous frameworks that increased the predictability 
and tunability of their structure to enhance CO2 capture. Also, the incorporation of catalytic active centers into these porous 
polymers transforms them into heterogeneous catalysis for the conversion of CO2 into variable chemicals. 
 

The increasing trend of CO2 emission into the atmosphere 
along with its environmental effects positioned the CO2 
capture and conversion technologies as an integral part of 
today`s energy industry. In this regard, porous polymers with 
high specific surface areas and distinct gas sorption properties 
emerged as an important and alternative class for CO2 capture 
and utilization. In spite of their distinctive properties, 
however, because of their amorphous character predicting and 
controlling their surface area and pore morphology are highly 
challenging. In order to overcome these limitations, we have 
developed [1] a new strategy to introduce local-order into 
amorphous nanoporous polymers using shape-persistent 
organic cage compounds as molecular building blocks in the 
synthesis of porous cage frameworks (pCAGEs) under 
environmentally benign conditions without any metal catalyst. 
The polymerization of CAGE units was carried out using 
different linker units having variable size and dimensions. The 
control over the extrinsic porosity allowed us to control the 
surface area of pCAGEs from 582 to 820 m2 g-1 by simply 
increasing the size of the organic linker. Additionally, 
pCAGEs showed significantly high CO2 uptake capacities (up 
to 4.21 mmol g-1 at 1 bar, 273 K) with prominent CO2/N2 
selectivities (up to 100 at 273 K). Unlike previously reported 
triazine-based polymers, pCAGEs showed exceptional 
isosteric heats of adsorption values up to 42.9 kj mol-1 (at zero 
coverage 46.6 kj mol-1) for CO2 at high loading, indicating the 
presence of “cage effect” - that is CO2 molecules located 
within the intrinsic pores of the cage experience higher 
binding via dipole-quadruple interactions between triazine 
nitrogens and CO2 molecules. It is also important to note that 
while most porous materials having uniform micropore 
structures show high affinity for CO2 (especially for 
crystalline materials), they suffer from the poor mass transfer 
kinetics. In this sense, hierarchical pore structures of pCAGEs 
with interconnected micro- and mesopores offers not only 
high working capacity, but also fast diffusion kinetics. 
Importantly, we have also shown that intrinsic properties of 
cages can be transferred into the resulting porous frameworks. 
On the other hand, the extrinsic porosity arising from the 
packing of these cages in the solid-state contributes 
significantly not only to the total porosity of the material but 
also the level of accessibility of intrinsic pores of cages 
depends on their connectivity to the extrinsic pores. We 
believe that our approach for bridging the gap between 
crystalline shape persistent organic cage compounds with 
nanoporous polymers will not only contribute to development 
of new generation porous polymers with tunable properties but 

also bring a different perspective for the preparation of porous 
materials in general.  

Figure-1:  New generation porous polymers with prominent CO2 uptake and 
CO2/N2 selectivity 

Furthermore, porous polymers offer a perfect platform for 
catalytic conversion of CO2 into value added products. In this 
sense, we have introduced highly stable porous cationic 
polymers (PCPs) [2] incorporating charged bipyridinium 
subunits. PCPs showed excellent catalytic activity for the 
conversion of CO2 into cyclic carbonates (up to 99% yield) 
with an unprecedented selectivity, thus introducing a metal-
free two in one approach, that is the capture and conversion of 
CO2 into industrially important products using a porous 
heterogeneous organocatalyst, which is a long-term goal for 
today`s energy industry mainly due to economic and 
environmental benefits arising from the direct utilization of 
CO2 as a sustainable source. 
 
*Corresponding author: buyukcakir@kaist.ac.kr 
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Epitaxial Few Layer Graphene 
 

Emre Kayali, Elif Mercan, Goknur Buke 
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Excellent electronic transport properties and compatibility with the standard lithographic techniques make few layer graphene 
(FLG) promising as a future electronics material. Among the alternative methods, SiC decomposition is accepted to be the 
most promising method for large-scale integration of FLG electronics. However, there are still many problems to be solved 
before epitaxial FLG on the SiC can be used industrially. In this talk these issues will be covered and our research on growth of 
epitaxial few-layer graphene (FLG) on SiC substrates will be reviewed. (Supported by TUBITAK grant no 213M481) 
 
 
 

Graphene, a 2D material made up of a single layer of 
graphite1, is an excellent candidate for ultrafast electronics2,3, 
sensors for biological applications4, photodetectors5, and 
transparent conductors6,7 due to its unique electrical, optical 
and mechanical properties8,9. The successful development of 
graphene-based technology depends on a large-scale 
availability of the uniform ordered graphene. High-quality 
graphene can be obtained by mechanical exfoliation; however 
the size of graphene flakes is too small for practical 
applications10 and this technique is not suitable for mass 
production. Among the alternative methods high temperature-
vacuum annealing of SiC has been an attractive route for 
controlled, continuous graphene leading to wafer size material 
for large scale device production10. In this process, Si atoms 
are sublimated from the surface selectively and the remaining 
surface C atoms rearrange to form graphene on the surface as 
shown in Figure 111,12. However, very high temperature 
together with very high vacuum is needed for this process. 
 

 
Figure-1: Schematic representation of the high graphene 
formation on SiC through vacuum annealing. 

Recently we investigated the effect of the presence of Mo and 
hydrogen and vacuum annealing durations on SiC 
decomposition and for the first time we showed the graphene 
formation through low temperature hydrogen annealing of SiC 
in contact with Mo plate (Figure 2 and 3)13. 
 

 
Figure-2: Effect of hydrogen annealing duration on the morphology of carbon 
formed on down surfaces of SiC 

 
 

Figure-3: Raman spectra taken from the down surfaces of SiC with different 
treatments. 

*Corresponding author: goknurcambaz@gmail.com 
 
1. Geim, a K. & Novoselov, K. S. The rise of graphene. Nat. Mater. 6, 

183–191 (2007). 
2. Moon, J. S. et al. Epitaxial-Graphene RF Field-Effect Transistors on 

Si-Face 6H-SiC Substrates. IEEE Electron Device Lett. 30, 650–652 
(2009). 

3. Lin, Y.-M. et al. 100-GHz transistors from wafer-scale epitaxial 
graphene. Science 327, 662 (2010). 

4. Liu, Y., Dong, X. & Chen, P. Biological and chemical sensors based 
on graphene materials. Chem. Soc. Rev. 41, 2283–307 (2012). 

5. Xia, F., Mueller, T., Lin, Y.-M., Valdes-Garcia, A. & Avouris, P. 
Ultrafast graphene photodetector. Nat. Nanotechnol. 4, 839–43 
(2009). 

6. Wang, X., Zhi, L. & Müllen, K. Transparent, conductive graphene 
electrodes for dye-sensitized solar cells. Nano Lett. 8, 323–7 (2008). 

7. Wassei, J. K. & Kaner, R. B. Graphene, a promising transparent 
conductor. Mater. TODAY 13, 52–59 (2010). 

8. Novoselov, K. S. et al. Electric Field Effect in Atomically Thin 
Carbon Films. Science (80-. ). 306, 666–669 (2004). 

9. Berger, C. et al. Ultrathin Epitaxial Graphite: 2D Electron Gas 
Properties and a Route toward Graphene-based Nanoelectronics. J. 
Phys. Chem. B 108, 19912–19916 (2004). 

10. Emtsev, K. V et al. Towards wafer-size graphene layers by 
atmospheric pressure graphitization of silicon carbide. Nat. Mater. 
8, 203–207 (2009). 

11. Cambaz, Z. G., Yushin, G., Osswald, S., Mochalin, V. & Gogotsi, 
Y. Noncatalytic synthesis of carbon nanotubes, graphene and 
graphite on SiC. Carbon N. Y. 46, 841–849 (2008). 

12. Presser, V., Heon, M. & Gogotsi, Y. Carbide-Derived Carbons - 
From Porous Networks to Nanotubes and Graphene. Adv. Funct. 
Mater. 21, 810–833 (2011). 

13.  Kayali, E., Mercan, E., Buke, G. Few layer graphene synthesis via 
SiC decomposition at low temperature and low vacuum, J. Phys. D: 
Appl. Phys. 49 (2016) 165301 

12th International Nanoscience and Nanotechnology Conference 

ORAL Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

28



High-frequency acoustic transport of photo-generated carriers in GaAs nanowires 
Serkan Büyükköse,1,2* Alberto Hernández-Mínguez,3 Boris Vratzov,4 Claudio Somaschini,3 Lutz Geelhaar,3 Henning 

Riechert,3 Paulo V. Santos,3 and Wilfred G. van der Wiel 1 
1 NanoElectronics Group, MESA+ Institute for Nanotechnology, University of Twente, PO Box 217, 7500 AE Enschede, The Netherlands 

2 Physics Department, Gebze Technical University, Kocaeli 41400, Turkey 
3Paul-Drude-Institut für Festkörkperelektronik, Hausvogteiplatz 5-7, D-10117 Berlin, Germany 

4 NT&D Nanotechnology and Devices, Wirichsbongardstraβe 24, D-52062 Aachen, Germany 

  
Abstract— The oscillating piezoelectric fields accompanying surface acoustic waves are able to transport charge carriers in 
semiconductor heterostructures. Here, we demonstrate highfrequency (above 1 GHz) acoustic charge transport in GaAs based 
nanowires deposited on a piezoelectric substrate. The short wavelength of the acoustic modulation, smaller than the length of 
the nanowire, allows the trapping of photogenerated electrons and holes at the spatially separated energy minima and maxima 
of conduction and valence bands, respectively, and their transport along the nanowire with a well-defined acoustic velocity 
towards indium doped recombination centers. 
 

Semiconductor nanowires (NWs) are considered as 
promising candidates for the future of optical and electronic 
devices because of their unique geometries which differs them 
from the bulk materials. Geometrical confinement of carriers 
in such nanometer scale media is an advantage for easy 
exploitation of quantum effects on the charge carriers [1]. 
Although the successful synthesis of NWs in a controllable 
manner in both geometry and chemical composition is 
achieved, there are still some challenges to form functional 
semiconductor devices [2,3]. For instance, because of the non-
planer and nanometer size geometry of NWs, reliable 
electrical contact formation remains as a challenging task in 
terms of uniform doping and controlling charge depletion 
length [4]. 

 
 

Figure-1: The photo-generated electrons and holes are trapped at the 
conduction and valance band edges, respectively. These trapped carriers are 
then transported by the SAW with acoustic velocity to the (In,Ga)As region, 

In our study, we address contactless manipulation and 
transport of charge carriers in NWs at a very high frequency 
(~1.5 GHz). Our approach uses the fact that piezoelectric field 
which accompanies surface acoustic wave (SAW) extends 
beyond the surface and can interact with charge carriers in the 
adjacent semiconductor. We have used GaAs/AlGaAs 
core/shell nanowires with a segment of (In,Ga)As at the one 
end of the wire and performed carrier transport via oscillating 
electric field induced by SAW propagating on LiNbO3 
substrate. (In,Ga)As segment at the one end of the NW was 
used to induce remote recombination centers for the 
acoustically transported electron-hole pairs. SAWs were 
electrically excited via an interdigital transducer fabricated 

using nanoimprint method [5,6] on LiNbO3 substrate which 
has NWs lying parallel to the acoustic path on top of the 
surface.  

 
 

Figure-2: PL images of NW at a rf-frequency aplplied to the IDT of (a) 1.540 
GHz and (b) 1.573 GHz. (c) rf-frequency dependence of the PL. 

As SAW induces the type II band edge modulation in 
semiconductors due to accompanying piezoelectric field, 
photo-generated e-h pairs in NWs were dissociated and 
spatially separated by reducing recombination probability.  
Furthermore, these captured carriers were transported in 
microscopic distances along the NW at well-defined acoustic 
velocity. In contrast to previous reports on photo-generated 
carrier dynamics under SAW field for isolated NWs, in our 
work, the wavelength of the SAW was kept approximately 
half of the acoustic transport path (NW length), which enabled 
the existence of more than one cycles of SAW at the same 
instant of the time on the NW. This kind of potential profile is 
required for simultaneous acoustic transport of electrons and 
holes in the same direction with acoustic velocity. Spatially 
resolved photoluminescence measurements showed that the 
relative transport efficiency of this transport mechanism is 
around 60% [7]. 
 
*Corresponding author: sbuyukkose@gtu.edu.tr 
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[4] F. Léonard et al., Nature Nanotech. 6 773 (2011) 
[5] S. Büyükköse et al. Nanotechnology 23 315303 (2012) 
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Production of starch nanoparticles by electrospinning and extrusion methods 
Mahmut Seker 1*, Elif  Büyüksari 1 

1 Chemical Engineering Department, Gebze Technical University, Kocaeli,41400, Turkey 
 

 

  
Abstract—Starch is a natural, renewable, and biodegradable polymer produced by many plants. In this study, native 
starch and leached amylose were used. Leached amylose was prepared from high amylose starch containing 68.5% 
amylose. Starch nanoparticles were produced by electrospinning and extrusion methods. The size and porosity of nano 
particles produced via two methods were measured. Properties of nanoparticles prepared with extrusion and 
electrospinning were compared with each other. 
 
 
 

  
Starch is a kind of polysaccharide which exist in 

many plants as energy reserve. Starch is composed by linear 
amylose and branched amylopectin. Depending on the species 
of source, there are 20–30% amylose and 70–80% 
amylopectin in starch. Size and shape of starch granules vary 
depending on the plant species. Starch granules have 15-45% 
crystallinity with semi-crystalline structure. As an abundant 
natural polymer, starch has many attractive properties such as 
biodegradability and biocompatibility. Due to its low-cost 
versatile biopolymer properties, it has been used many 
industrial applications widely. Recently, preparation and 
application of biodegradable nanocrystals/nanoparticles has 
become popular by the researchers. Starch which is typical 
biodegradable natural polymer is a good candidate for 
nanocrystals/nanoparticles [1]. 

 
 

 
 

Figure-1: (a)Starch granules from normal maize, (b)amorphous and 
semicrystalline growth rings, (c)amorphous and crystalline lamellae: 
magnified details of the semi crystalline growth ring, (d)blocklets: constituting 
unit of the growth rings, (e)amylopectin double helices forming the crystalline 
lamellae of the blocklets, (f)nanocrystals, (g)amylopectin’s molecular 
structure, (h)amylose’s molecular structure [2]. 

Recently, Electrospinning has become popular as an 
effective method for producing various polymeric nanofibers.  
Electrospinning is electrohydrodynamic process, where a 
polymer solution can be spun by the application of high 
potential electric field to obtain fibers. Electrospinning 
typically consists of four main tools which are high voltage 
source (1e30 kV) usually operated in direct current mode 
(alternating current mode is also possible); blunt ended 

stainless steel needle or capillary; syringe pump and a 
grounded collector either flat plate or rotating drum [3]. 

 

 
 
Figure-2: A typical laboratory scale electrospinning setup [3]. 

Another process is extrusion. In this process materials are 
physically and chemically transformed as a result of thermal 
and mechanical stresses. This stresses are generated by 
rotating screws and heated barrels [4].  
 

In this study, native and leached amylose were used in the 
experiments. Leached amylose was obtained from high 
amylose starch which has % 68.5 amylose content. Starch 
nanoparticles were prepared by electrospinning and extrusion 
methods. The size of extruded starch nanoparticles and  the 
starch nanoparticles which were prepared by electrospinnig 
were measured by particle size analyzer. The porosity of 
starch nanoparticles was analyzed by BET. The obtained 
measurement results were compared with each other. 
 
*Corresponding author: mseker@gtu.edu.tr  
[1] D. Song et al., Carbohydrate Polymers 85, 208-214 (2011).  
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      97–120 (2014). 
[3] J. Anu Bhushani and C. Anandharamakrishnan, Trends in Food Science &  
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Conductive Protein-Eluting Nanoporous Alumina Membranes for Neural Cell Control 
 

Sevde Altuntas,1 Fatih Buyukserin,2* Ali Haider3, Buket Hamamcıoğlu4, Necmi Biyikli3 and Belma Aslım4 
1 Micro and Nanotechnology Graduate Program, TOBB Univ. of Econ. & Technology, Ankara 06560, Turkey  

2 Department of Biomedical Engineering, TOBB Univ. of Econ.& Technology, Ankara 06560, Turkey 
3 UNAM Nanotechnolgy Research Center, Bilkent University, Ankara 06800, Turkey 

4 Department of Biology, Faculty of Science, Gazi University, Ankara 06500, Turkey 

Abstract— Development of effective biomaterials for neural tissue engineering requires the optimization of topographic, 
chemical and electrical cues that influence the cell–material interactions. The very nature of anodic alumina membranes 
(AAO) intrinsically provides fine control over topographic and chemical cues for enhanced cell interaction; hence these 
biomaterials are widely used for connective tissue applications. Neural tissue engineering research with AAO substrates, 
however, is still very limited and the reported literature mainly focuses on the influence of topography on neural response. 
Hereby, we present the fabrication and characterization of conductive AAM (CNM) surfaces for the ultimate goal of 
integrating electrical cues for improved neural tissue behavior on the nanoporous substrate material.  

    Biomaterials that allow the utilization of electrical, 
chemical and topographic cues for improved neuron-material 
interaction and neural regeneration hold great promise for 
nerve tissue engineering, neural implant as well as nerve 
recording applications. The nature of anodic aluminum oxide 
(AAO) membranes intrinsically provides delicate control over 
topographic and chemical cues for enhanced cell interaction, 
and hence they are widely studied in bone tissue engineering 
applications.[1] The use of AAO in nerve tissue engineering is 
still very limited, however, and the related studies mainly 
focus on the role of topography on neural behavior. In this 
project, in addition to topographic factors, chemical and 
electrical cues are used for the first time to control neural 
behavior on AAO membranes. In this context, AAO films 
with uniform 100 and 250 nm diameters were first synthesized 
in different electrolytes, and a parafilm protecting layer was 
used to selectively dissolve metallic Al. This process yields 
free-standing AAO membranes with ~ 50 cm2 areas. These 
substrates were then coated with a thin layer of C to obtain 
conducting carbon nanotube membranes (CNM). SEM, AFM, 
EDX, XPS and I-V measurement were then carried out for the 
detailed morphological, electrical and chemical 
characterizations of CNMs which was followed by the cell 
studies (Figure 1). 

 

Figure-1: AFM image of a CNM substrate (a), and depth profile (b) across a 
line in the AFM image. 

    The cell studies were conducted by using PC12 cell line. 
The viability and adhesion data dictates that 100 and 250 nm 
pore-sized AAO samples are more suitable for the cells 
compared to same pore-sized CNMs. In addition to this 
surface chemistry factor, weaker cell adhesion were observed 
for flat TCPS and alumina controls that shows the influence of 
topographical cues on cell behavior. When the average neurite 
length and number were compared between different 
substrates, electrically stimulated (E+) 100 and 250 nm-CNMs 
demonstrated the best results, and hence, illustrate the 
effectiveness of electrical factors in this context. Two 
substrates was then chosen for NGF doping, namely, 100 nm-
AAO that provides the best cell adhesion and electrically 
stimulated 100 nm-CNM that provides the best neurite 
extension. From these NGF-doped 100 nm-AAO, NGF-doped 
100 nm-CNM-E+ and standard 100 nm-CNM-E+ substrates, 
the former one provided the best cell adhesion as well as 
comparable neurite extension to that of standard 100 nm-
CNM-E+ which has provided the best neurite extension under 
standard experimental conditions.  
    Overall, our studies demonstrate that the natural 
topographic and chemical form of nanoporous 100 nm-AAO 
substrate provide an optimum surface for cell viability and 
adhesion. Upon NGF doping, this nanomaterial further 
provides opportunities for neurite formation and hence can 
have potential applications in neural implant and nerve-
recording electrodes. This project was supported by The 
Scientific and Technological Research Council of Turkey 
(TUBITAK) Grant No: 111M686.  

 
*Corresponding author: fbuyukserin@etu.edu.tr 
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Synthesis, characterization and controlling of optical properties of the polyaniline by doping boric acid 
particles and changing initiator concentration 

Mehmet Cabuk,1* Bayram Gündüz2 
1Chemistry Department, Süleyman Demirel University, Isparta 32260, Turkey 

2Department of Science Education, Faculty of Education, Muş Alparslan University, Muş 49250, Turkey 

Abstract— In this study, polyaniline (PAni) was chemically synthesized by oxidation method using (NH4)2SO4 as initiator in boric acid (BA) 
solution. To investigate the effect of initiator concentration on optical properties, two different initiator molar ratio (1:1 and 2:1) was used for the 
synthesis of PAni-doped-BA polymer. Structural and morphological properties of the PAni-doped-BA conducting polymers were characterized 
by using FTIR, SEM and TGA techniques. Some physical properties such as particle size and apparent density were also determined. The 
characterization results confirmed the PAni-doped-BA structures. Then, the optical properties of PAni and its doped-BA conducting polymers 
were investigated. Effects of doped-BA particles and different initiator concentration on optical properties of PAni were investigated in detail. 
Obtained results suggest that the optical band gap of PAni decreases and conductivity of PAni increases with doping BA particles and varying 
initiator concentration. Obtained optical parameters were compared with the related studies.  

Polyaniline (PAni) is one of the most popular conducting 
polymers because of its favorable stability, adjustable 
conductivity, facile synthesis, and relatively low cost [1]. In 
order to modify the transport, optical and mechanical 
properties of materials, chemical doping or dopant agent can 
be added directly to the materials. 

Present study describes the synthesis, characterization and 
investigation the optical properties of polyaniline doped boric 
acid polymer which synthesized different molar ratio of the 
initiator. The results obtained were also compared with 
polyaniline doped HCl.  

For the synthesis of PAni-doped-BA polymers, aniline 
monomer was dissolved in 1 M B(OH)3 at 0-5 ºC temperature 
and stirred for 30 min  under reflux. The (NH4)2SO4 (ninitiatör : 
nmonomer = 1:1 and 2:1) was solved in 1M B(OH)3. This 
solution was then added dropwise to the aqueous solution 
containing aniline and B(OH)3 at the same temperature. 
Polymerization of PAni was carried out under N2(g) 
atmosphere and the suspension was stirred for 16 h. The 
solution was filtered and washed with distilled water and dried 
at 60 ºC under vacuum. 

The synthesized polymer was ground milled to obtain 
small and homogeneous particle size distributions using a 
Retsch MM400 model milling machine (Germany) and 
characterized with FTIR, SEM and TGA techniques. Fig. 1 
indicates the SEM image of the PAni:BA (1:1). 

 
Figure-1: SEM image of the PAni:BA (1:1) polymer. 

The PAni and its doped-BA conducting polymers were 
dissolved homogeneously in 12 mL volume of dimethyl 
sulfoxide (DMSO) solvent. The optical measurements have 

been performed by using Shimadzu model UV-1800 
Spectrophotometer.  
 Optical band gap (Eg) of optical transitions has been 
computed by benefitting from well-known relation, Tauc 
relation [2]; 

)EE(C)h( g
n      (1) 

Fig. 2 shows the (αhν)2 plot versus photon energy (E) of PAni 
and its doped-BA conducting polymers. As seen in Fig. 2, the 
optical band gap values of the PAni, PAni:BA (1:1) and 
PAni:BA (2:1) were found to be 3.058, 2.852 and 2.783 eV, 
respectively.  

 
Figure-2: The (αhν)2 plot versus photon energy (E) of PAni and its doped-BA 
conducting polymers 

 
Obtained results suggest that the optical band gap of 

PAni decreases and conductivity of PAni increases with 
doping BA particles and varying initiator concentration. 
Obtained optical parameters were compared with the related 
studies. PAni and its doped-BA conducting polymers can be 
used in fabrication of many optoelectronic devices such as 
diode, transistor and they have a great advantage due to their 
solubility.  
 
*Corresponding author: mehmetcabuk@sdu.edu.tr 
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Effect of TiO2 Morphology and Composition on Perovskite Solar Cell Performance 
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Abstract— TiO2 pastes of nanofiber (NF) and nanoparticle (NP) mixtures were prepared to be used as the mesoporous layer 
of perovskite solar cells. TiO2 NF were prepared in two stages; i) fiber production via electrospinning and ii) heat treatment at 
450°C for 5 h. TiO2 NP and NF pastes were prepared according to literature and all components of solar cell except counter 
electrode were constructed on FTO glass with spin coating. As the counter electrode, carbon paste was prepared and applied 
via screen printing. XRD, SEM and I-V analysis were performed.    

Perovskite solar cells attracted huge interest due to their 
low process cost, ease of fabrication and comparatively high 
efficiencies. After the report of Kim et al[1] in 2009, which 
have 9.7 % photovoltaic conversion efficiency (PCE), only in 
three years that was reached to 19,5% [2].  

 “Perovskite” name was given this cell due to its 
photoactive material (CH3NH3XY3 (X: Pb, Sn; Y:Cl, Br, I)) 
whose crystal structure is similar to perovskite material 
CaTiO3. They show excellent photovoltaic properties such as 
high absorption coefficient and broader absorption range, 
tunable band gap, long electron–hole diffusion lengths, high 
open circuit voltage (up to 1.1 V) and high charge carrier 
mobility[3]. 

 
Figure 1: Perovskite structure and mesosstructured perovskite solar cell 

structture 

Generally, TiO2 is used as n-type materials in two 
constructions, planar and mesostructured PSCs. For getting 
higher performance, improvement in electron transport 
properties of TiO2 layers in PSC is one of the approaches. 
According to literature, using 1-D materials in the mesoporous 
layer gives higher charge transport and lower charge 
recombination rates[4]. 

Electrospinning is an efficient and easy way to fabricate 
1-D structured materials especially nanofibers. In the 
literature, there are several studies on the fabrication TiO2 
NFs. Basicly, under high voltage, NFs are obtained from a 
homogeneous solution of the matrix polymer and a suitable 
titanium precursor, which is followed by removal of organic 
components via heat treatment. Thus obtained inorganic TiO2 
NFs can be used as mesolayer in two ways; i) direct 
fabrication, ii) preparing and applying pastes onto FTO glass.  

In this study, we produced TiO2 pastes from TiO2 NFs 
and commercial TiO2 NPs (P25 Degussa). SEM images of 
NFs and coated glass surface with TiO2 NF paste is shown in 
figure 2. After calcination fiber diameter decreased to  
approximately 200-300 nm range.  

 
Figure 2: SEM images of TiO2 NFs a)before and b) after calcination, c) fiber 

diameter distribution and d) coating on glass substrate. 

 
Figure 3: XRD patterns of TiO2 NF and TiO2 NPs 

XRD measurements show that TiO2 NPs and NFs include 
rutile and anatase phases together. But rutile percentage is 
higher than anatase in TiO2 NF structure. This can be 
attributed effect of high sintering time at 450 C.  
Table I: Compositions of used pastes in mesoporous layer 

Sample name Paste Formulation 

NP1NF0 100 wt % NP paste 
NP075NF025 75 wt % NP, 25 wt % NF paste 
NP05NF05 50 wt % NP, 50 wt % NF paste 
NP025NF075 25 wt % NP, 75 wt % NF paste 
NP0NF1 0 wt % NP,100 wt % NF paste 

Solar cells were fabricated with using three paste 
compositions which are given in table 1. Optical and PCE 
measurements were carried out with UV-Vis 
spectrophotometer (Shimadzu UV 2600) and solar simulator 
connected with Keithley 2400. Due to page limitation, their 
results could not be given here.  
 
*Corresponding author: mehmetdcalisir@gmail.com 
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Wide Band Gap Transparent Conducting Oxides as Electrolyte Materials for Solid Oxide Fuel Cells 
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Abstract— We focused on the widely used semiconducting oxides such as (Zn,Co)O and (Zn,Co)Ga2O4, to investigate their frequency dependent 
electrical properties at high temperatures i.e. above the 300 °C. (Zn,Co)O and (Zn,Co)Ga2O4 ceramics were prepared by the conventional solid-
state reaction. Impedance spectroscopy (EIS) was used to analyze the electrical behavior of these semiconductors as a function of frequency, 
which was swept from 0.01 Hz to 13 MHz at every temperature. The measurements were performed in the temperature range from 25 °C to 700 
°C. The relaxation times were calculated from Cole-Cole plots. Results indicate a shift in the relaxation time towards low values with the increase 
of the temperature. Conductivities of compounds were found to be dependent on grain sizes.  The potential application of (Zn,Co)O and 
(Zn,Co)Ga2O4 as solid oxide electrolyte was also tested.  

The wide band gap transparent conducting oxides, such as 
ITO, ZnO, SnO2, TiO2… etc, are intensively investigated 
structures in technological applications of flat panel displays, 
solar cells, organic light-emitting diodes and other transparent 
optoelectronic devices due to high carrier mobility and optical 
transparency in visible light region [1-3]. One such wide band 
gap oxide semiconductor, ZnGa2O4, is also utilized for various 
technological applications as transparent conducting oxides 
[4].  

AC electrical response in high-performance frequency control 
devices is one of the other technologically attractive usages of 
wide band gap oxide semiconductors [5]. The grain, grain 
boundary and point defect formations (oxygen vacancies and 
zinc interstitials) strongly influence the AC electrical 
properties of oxide semiconductors [6,7]. 

We focused on Zn(1-x)CoxO (x=0.0, 0.05 and 0.10) and 
ZnGa2O4, to investigate the frequency dependent electrical 
properties at high temperatures i.e. above the 300 °C. EIS was 
employed for frequency dependent imaginary and real 
components of impedance measurements.  

 

Figure-1:  (Zn,Co)O and (Zn, Co)Ga2O4 particle sytheses and pelet form 

We analyzed and compared the AC electrical properties 
of some oxide based (ZnO, ZnGa2O4 and CoGa2O4) 
semiconductors for low temperature solid oxide fuel cells as a 
potential electrolyte. ZnO, ZnGa2O4 and CoGa2O4 powders 
were synthesized by utilizing solid state reaction method. Each 
powder was uni-axially pressed to form pellets and annealed at 
1200 °C for 2 hours. Due to observing single diffraction peak 
in XRD patterns, it was revealed that preferentially oriented 
crystallites in pellets were formed through the (002) 

directions. The AC electrical conductivity responses for the 
inter and intra granular ionic conduction were analyzed in the 
temperature range between 25 °C and 700 °C. 

 
 

Figure-2: AC Impedance Spectroscopy Analyses of Co doped ZnO 

The ionic conductivity of ZnO at 350 °C was up to 1.25 x 10-6 

S cm-1, and; for ZnGa2O4 and CoGa2O4 semiconductors the 
ionic conductivities at 700 °C were 1.08 x 10-6 S cm-1 and 2.20 
x 10-6 S cm-1, respectively. The temperature increase caused an 
increase in conductivity and thus, leads a corresponding shift in 
the relaxation time towards the low values. These shifts were 
correlated with the activation energies (171 meV for ZnO, 
1200 meV for ZnGa2O4 and 1634 meV for CoGa2O4). On the 
other hand, the doping with Co atoms increased the activation 
energy for ionic conductivity through the grain boundaries. For 
Co doped ZnO, the activation energy for ionic conductivity 
through the grain boundary increased to 395 meV by 10 mol% 
Cobalt doping. Increased activation energy implies that 
stability of ionic conductivity was enhanced at high 
temperatures due to decrease in electronic conductivity 
compared to undoped ZnO pellets. A change in the activation 
energy implies that the mechanism of ionic conduction through 
the boundaries is changing with Co-doping. Implication of Co-
doping on possible defect formation mechanisms will be 
discussed. 

Even though the conductivity values (<0.1S/cm) are not 
enough to commercialize these oxide semiconductors, 
measured values imply that  doped oxide semiconductors can 
be regarded as a potential electrolyte materials for low 
temperature fuel cell applications. 
*Corresponding author: musamutlucan@gmail.com 
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Tunneling Electron Induced Photon Emission from Graphene/Copper Interface  
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1 Istanbul Technical University, Faculty of Sciences and Letters, Department of Physics, 34469, Maslak, Sarıyer, Istanbul, Turkey 

       2Department o Physics, University of Basel, Klingelbergstr. 82, CH-4056, Basel, Switzerland 

 
Abstract— Photon emission properties of chemical vapor deposition (CVD) grown graphene on copper foils have been 
investigated with a photon scanning tunneling microscope (pSTM). Simultaneously taken topography and photon maps on 
surfaces showed the dependence of the photon emission on the copper surface morphology and faceting.  

Photon emission from different planar tunneling junctions 
has been widely studied [1, 2, 3]. The same phenomena in 
scanning tunneling microscopy (STM) studies was reported in 
the early years of STM giving the opportunity to study this 
phenomena with lateral resolution on surfaces [4]. Further 
developments of photon emission STM (pSTM), diversified 
the amount of material surfaces than can be studied [5,6]. 

It is known that photon emission from a tunneling 
junction relies on the local electronic characteristics of the 
surface, which is not only dependent on the choice of the 
specimen, but also on the crystal orientation. Free electron like 
surface state of Cu(111) at the gamma point [7]  in contrast to 
Cu(100) is a remarkable example to see the effect of the 
crystal orientation on the surface electronic properties and 
hence on the photon emission properties.  

Tunneling electrons, which are injected from the tip of an 
STM to a surface may cause collective oscillations of the 
charge density on the surface. Such excitations are known as 
localized surface plasmons (LSP). Localized surface plasmons 
may decay radioactively, which may be in the visible and 
near-infrared range, and this depends on the local electronic 
and morphological properties of the surface of interest. 

 
 

 
 
Figure-1: (a) Sketch of the experimental setup, (b) wide area STM topography 
and (c) zoom on to graphene on copper surface and a moiré pattern. 

 
Despite the individual reports on the tunneling electron 

induced photon emission characteristics of graphene on 
dielectric substrates and independent pSTM studies performed 
on copper surfaces, a combination of the two, i.e. graphene on 
copper surfaces was not reported to emit photons when excited 

by tunneling induced electrons. In this study we performed 
pSTM measurements on graphene layers grown on Cu-foils 
with an ambient, homebuilt pSTM setup (Figure-1). 

 

 
Figure-2: (a) and (d) STM images of different areas of graphene on copper. 
(b) and (e) photon maps, which were measured simultaneously with 
topography scans. (c) and (f) are 3D photon emission map overlaid on 
topography maps. 
 
Our results clearly showed that photon emission can be 
detected form this system, but not from every location on the 
sample (Figure-2). Analysis of pSTM measurements 
demonstrated that tunneling induced luminescence from the 
Graphene/Cu samples was dependent on the surface 
orientation of the Cu substrate. Experiments suggested that the 
photon emission from this system is a consequence of the 
existence of the free electron like surface state of the Cu(111) 
surface, which must be protected from oxidization due to 
graphene layer. Clearly Graphene/Cu system is an invaluable 
toy system for further photonic and plasmonic studies under 
ambient conditions. 
 
This work was supported by TUBİTAK 1003 project with 
grant number 114F036. 
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Abstract— A high-throughput, low cost process for the fabrication of hollow cylindrical nanoparticles has been developed 
based on the combination of nanoimprint lithography and non-directional metallization. This method is highly adequate for its 
use in plasmonics as it offers the possibility to precisely control the distribution and geometry of the nanostructures and it is 
applicable for large areas. Simulations and optical absorption measurements confirmed the interest of fabricating such cup-
shaped nanostructures. 
 

  Several methods have been historically used to obtain 
plasmonic nanostructures. Nanofabrication techniques are 
more convenient over the classical chemical synthesis to 
obtain ordered arrays that permit the control of the interaction 
between particles as well as their orientation on the substrate. 
Nanoimprint lithography (NIL) offers the possibility to obtain 
resolutions below 20 nm and has the advantage over common 
direct write techniques to be fast, cheap and scalable to large 
areas. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure-1: AuFe hollow cylindrical nanostructures on a Si substrate. 

 A process to obtain nanostructures with a precise 
control of their geometry and variable composition has 
been developed [1] by combining the concepts from 
stencil and NIL, together with sputtering and non-
directional metallization. The process starts by imprinting 
a trilayer structure consisting on a bottom layer of 
polymethyl methacrylate (PMMA) 950k MW, an 
intermediate thin layer of SiO2 and a top layer of PMMA 
75k MW, which are deposited on a substrate. Then, the 
top layer is patterned by NIL using Si dotted stamps. 
Afterwards, a dry reactive ion etching process is carried 
out to transfer the pattern to the bottom PMMA layer 

obtaining an optimal undercut for the final lift-off 
process. By changing the design of the trilayer, different 
aspect ratio nanostructures can be obtained. This 
fabrication procedure also allows for an easy combination of 
different materials making it possible to obtain multifunctional 
nanoparticles. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure-2: Spatial distribution at 620 nm of  the log(|E|2), being E the electric 
field, for a nanocup of 400 nm in diameter and height, and a base and wall 
thickness of 30 nm. 

 The unique properties of Au, such as its chemical stability, 
biocompatibility and easy functionalization as well as its 
surface plasmon resonance (SPR), which entails effects such 
as absorption and scattering enhancement or concentration of 
the electromagnetic field, make it the perfect candidate for 
applications in areas such as photovoltaics, sensing, and 
medicine. Optical absorption experiments and finite difference 
time domain simulations of Au hollow cylindrical 
nanostructures of about 400 nm  in diameter and height ,and a 
wall and base thickness of about 30 nm, demonstrate a great 
enhancement of the electromagnetic field inside the nanocup, 
which is promising for fabricating functional devices based on 
surface enhanced Raman spectroscopy [2]. 
 This work was supported by Spanish MINECO 
(MAT2015-68772-P), Catalan DURSI (2014SGR220), 
and European Union FEDER funds (Una manera de 
hacer Europa). A. Conde-Rubio acknowledges Spanish 
MINECO for a Ph.D. contract (BES-2013-065377). 
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Surface-enhanced Raman Scattering in Medicine 
Mustafa Çulha 1 
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Abstract— SERS is a vibrational spectroscopic technique with a potential to use in clinical diagnosis. However, there is a 
need for a better understanding of the need in clinics.  In this talk, our effort to translate the technique into clinics will be 
discussed by giving examples from cancer diagnosis 

 

Surface-enhanced scattering (SERS) has been long 
investigated in sensing, characterization and diagnosis [1,2,3]. 
Although its sensitivity competes with fluorescence 
spectroscopy, it suffers from spectral reproducibility. This is 
due to the fact that a molecule or a molecular structure must 
be brought to close vicinity or in contact with a noble metal 
nanostructured surface [4,5]. The nature of a SERS substrate, 
a nanostructured surface or colloidal nanoparticles, can have 
considerable effect on the reproducibility.   

Although it has a very high sensitivity, the reproducibility 
issue has prevented the technique for its use in real-time 
applications. However, in recent years, there are an increasing 
number of promising reports that the technique can potentially 
be used in clinical applications[6,7,8].  
 
In our research group, the use of the technique has been long 
investigated for clinical applications from microorganisms to 
cancer diagnosis[9,10,11,12]. In this presentation, a summary 
of our effort to translate the technique in clinics will be 
provided. 
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Characterization of PLA, PLA-Ac/Organo-Modified Montmorillonite Nanocomposites Derived from 
PLA, PLA-Ac Synthesised with Ring Opening Polymerization 
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1 Chemical Engineering Department, Ankara University, Ankara 06560, Turkey 

 
Abstract— PLA is a biodegradable polymer which is produced from sustainable and renewable materials. Besides these 
advantages PLA can easily degrade in both nature and human body. With these properties it has a potential to replace petroleum-
based polymers for commercial usage. But to achieve these goal PLA properties such as mechanical and thermal properties, 
hydrolytic degradation must be improved for different application fields. For this purpose, PLA/organo-modified 
montmorillonite nanocomposites were prepared with PLA and end-group modified PLA to determine effects of clay additive 
and chain modification on thermal properties and hydrolytic degradation of polymer. 
 

In recent years, plastic usage increases with the 
diversification of plastic applications. Unsustainable 
characteristics and limited degradation of these petroleum-
based polymers cause environmental problems in the long term. 
Due to these reasons researchers focus their attention to 
synthesis and improvement of sustainable and biodegradable 
polymers. Among these polymers poly(lactic acid) PLA is one 
of the most commonly used  biodegradable polymer in medical 
applications, because it can be easily degraded or metabolized 
in nature and human body and end products of degradation have 
non-toxic properties[1, 2]. Also PLA is produced from 
sustainable and renewable materials which make it eco-
friendly. PLA has milder thermal properties such as lower glass 
transition temperature (Tg=60-65°C) and melting temperature 
(Tm=130-230°C) than petroleum-based polymers[3]. But its 
brittle and stiff nature limits its processability and applications. 

There are different approaches to overcome these 
disadvantages, improve properties of polymer and increase its 
applications. Hydrolytic degradation of polymer –first step of 
the biodegradation process–, mechanical and thermal properties 
can be improved by physical and chemical processes. For 
example thermal properties and hydrolytic degradation 
characteristics of polymer can be changed and adjusted to 
desired characteristics by end-group modification as a chemical 
approach. Hydrolytic degradation rate of polymer can be both 
changed by adding different functional groups to polymer chain 
and also polymers with different melting and glass transition 
temperatures can be synthesised. In addition to chemical 
processes, production of polymers with different properties is 
also possible with physical approaches such as polymer blends 
and polymer nanocomposites. One of the most commonly used 
techniques is preparing polymer nanocomposites with 
inorganic and organic additives to accelerate and enhance 
hydrolytic degradation. For this purpose clays are the most 
preferred inorganic additives due to its superior swelling 
capacities. 

In this study, PLA production was performed by ring 
opening polymerization of lactide and characterization of 
synthesised polymer was realized by determining thermal 
properties. End-group modification of synthesized polymer was 
achieved with attaching acetyl functional to polymer chain. 
End-group modification of PLA was confirmed with FTIR and 
HNMR analysis. Effects of end group modification on polymer 
thermal properties and hydrolytic degradation were determined. 

Characterization of polymer/organo-modified clay 
(montmorillonite) nanocomposites was realized with XRD and 
TEM analysis. To establish the effects of end-group 
modification and organo-modified montmorillonite additive on 

polymer, in vitro hydrolytic degradation of polymers and their 
nanocomposites were analyzed with mass loss (by weighting), 
SEM images and TG analysis. Results (Table I) indicated that 
nanocomposites had higher swelling and hydrolytic 
degradation for both PLA and end-group modified PLA (PLA-
Ac) as expected. Furthermore after 60 days period PLA-Ac had 
more swelling ability than PLA and hydrolytic degradation of 
polymer increased accordingly. 

 
Table-I %Weight loss of PLA, PLA-Ac an PLA/%2 organo-modified 

montmorillonite nanocomposites during hydrolytic degradation 
 

Time 
(day) 

PLA PLA/Clay 
nanocom. 

PLA-Ac 

20 8.32 7.24 5.17 
40 8.57 9.45 7.51 
60 14.02 17.92 19.99 

 
In conclusion, this study showed swelling capacity and 

hydrolytic degradation of PLA would be enhanced with both 
preparing polymer/clay nanocomposites and introducing acetyl 
group to polymer chain. Besides, with acetyl group modified 
PLA controlled hydrolytic degradation would be achieved. 
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Abstract— Three-dimensional photonic crystals made of close-packed polymethylmethacrylate (PMMA) spheres and via sol-
gel infiltration silica inverse opal have been fabricated and characterized using SEM, XRD and UV–Vis transmittance 
measurements. PMMA spheres were grown by self-assembly get ordered by spin coating technic which is a new road for 3 
dimensional productions. 500 rpm rotation speed and 50 sn coating time is time is the best spin coating parameters in terms of 
PMMA sphere regularity.  

Photonic crystals are an emerging family of optical 
materials that control the behavior of photons in much the 
same way as crystalline semiconductors do it for electrons[1, 
2]. Thus, they are considered to play a very important role in 
future’s photonic technology[3]. Because of this similarity, the 
regionof the photonic crystal that exhibits a strong reflection 
wavelength (banned frequency range) is called the "photonic 
band gap" (FBA)[4, 5]. 

 Photonic crystals are seen as optical semiconductors with 
these similar features. Band width limit the spread of certain 
light frequencies; this means that this material can be used for 
the control of light which cannot success in the conventional 
optical system. Thus, using different materials and geometric 
sequences the movement of light (diffraction, reflection, etc.) 
can be controlled. Photonic crystals subject is one of today's 
popular study subject matters. This issue has been selected 
because of controlling the light lead to new discoveries in 
many areas and to the development of high technology 
products[3]. These ordered structures ca be used in the 
applications of optical fiber, nanoscopic lasers, pigments, 
radio-frequency antennas, reflectors, light-emitting diodes, 
photonic integrated circuits, lasers, sensor, solar energy, 
photonic wave guides, optical insulators, optical imaging 
etc[6-9]. 

Fabrication of photonic crystals often require complex 
and expensive lithographic instrumentation, deposition 
equipment and clean-room facilities, chemists realized there 
could be an easier way to make photonic crystals using 
bottom-up building-block assembly methods. The most 
popular chemical method today employs the crystallization of 
silica or polystyrene microspheres in the form of colloidal 
crystals, known as opals, and to use them as templates to 
replicate their structure in the form of inverse opals. Silica 
based photonic crystals are produced by inverse opal 
production technique[10]. For production of inverse opal 
structure a polymer sampled is needed. Colloidal crystals of 
polymer spheres are generally get ordered by three methods 
such as gravitational sedimentation, centrifugation and flow-
controlled vertical deposition method. In this study spin 
coating technic, preferred for 2 dimensional photonic crystal 
production, is used for 3 dimensional photonic crystal 
production. 

 In this technique ceramic particles are produced via sol-
gel infiltration method after the manufacture of the polymer 
(PMMA) template having a three-dimensional regular 
sequence. Syntheses of PMMA spheres were carried out in a 
3-necked round-bottomed flask, fitted with a mechanical 
stirrer (Teflon stirrer blade). Distilled water and methyl 
methacrylate were added to system. The mixture was then 

heated and right after potassium persulfate was added as an 
initiator and started polymerization of the MMA commenced. 
Glass substrates are coated with PMMA regularly from 
PMMA these colloidal suspensions by spin coating method. 
Different rotation speed and coating times are used to 
determine which spin coating parameters are better for regular 
PMMA order (Figure 1. a). This polymer structure is used as a 
template for silica based photonic crystal production.  A 
solution of silica precursors and solvent were applied 
dropwise over the surface of the PMMA layer to fill in 
remaining spaces between the polymer spheres. Infiltrated 
samples were then left to dry in air at 25oC. Then to remove 
the PMMA template the resulting composite structure calcined 
at 550 oC. The obtained powders were examined by secondary 
electron microscopy (SEM), x-ray diffractometer (XRD), and 
also optical property measurements will be carried out. 

(a) (b)
Figure1. SEM images of a.) PMMA colloidal template, b.) silica inverse opal 
structure 

According to SEM images of opals (PMMA) and inverse 
opal structures, 500 rpm rotation speed and 50 sn coating time 
is time is the best parameters in terms of regularity. 
Measurements taken from PSD test shows particles having a 
homogeneous distribution and average particle size is 368 nm. 
Yet because of shrinkage phenomena of PMMA upon drying 
process average particle size is determined as 290 nm. Regular 
aligned silica based inverse opal photonic crystal structures 
have been produced successfully (Figure 1b). Optical property 
measurements have been carried out. 
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Abstract—Temperature dependence of perpendicular exchange bias (PEB) field in ultra-thin Co (5 Å)/Pt (8Å)/Cr2O3 (300 Å) 
film was investigated by using anomalous Hall effect (AHE) measurements. Extraordinary temperature dependence of PEB 
has been observed below 160 K in ultra-thin Co (5 Å) and Cr2O3 (0001) exchange coupling system. The temperature-
dependent exchange bias measurements of sample exhibited that the canting of uncompensated Cr spins at the Cr2O3 surface is 
responsible for the unusual behavior of perpendicular exchange bias in Co (5 Å)/ Cr2O3 (0001) ultra-thin film. We also 
examined the possible deviation of antiferromagnetic spin axis from the c-axis of Cr2O3 (0001) layer by using a thicker Co (50 
Å) film with a magnetic easy axis lies on the sample plane.  

Exchange bias is an effect that occurs at the interface 
between ferromagnetic (FM) and antiferromagnetic (AFM) 
layers and its result is a shift of magnetization curve along the 
magnetic field axis when the bilayer system is field-cooled 
through the Néel temperature (TN) of the AFM material [1-4]. 
More recently, exchange bias of materials with perpendicular 
magnetic anisotropy (PMA) has been attracted attention due to 
their potential for technological applications in magnetic field 
sensors [5], tunneling magneto resistance (TMR) and giant 
magneto resistance (GMR) based reading heads [6]. In this 
work, we have studied the temperature dependence of  
perpendicular exchange bias (PEB) in Co/Cr2O3 (0001) ultra-
thin films  [7]. 

The samples were fabricated by using a magnetron 
sputtering system with a base pressure of less than 1x10-8 
mbar. The Pt/Co/Pt/Cr2O3 samples were grown on naturally 
oxidized Si (111) substrates. Structural characterization of the 
samples was conducted by x-ray reflectivity (XRR) and x-ray 
diffraction (XRD) methods. After calculating the exchange 
bias field values from the coercive fields of each hysteresis 
loop measured at different temperatures, they were plotted as 
shown in Fig. 1 to reveal their temperature dependence.  
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Figure-1: Temperature dependence of exchange bias field for Co (5 Å) / Pt (7 
Å) / Cr2O3 (200 Å) (squares) and Co (5 Å) / Pt (7 Å) / Cr2O3 (300 Å) (circles) 
thin films. 

According to Fig. 1, FM Co spins were not affected by 
the AFM Cr spins of Cr2O3 at the temperature range between 

RT and 270 K. However, EB effect shows up below 270 K 
and FM Co spins were pinned by Cr spins of AFM Cr2O3 
layer for both samples. These temperatures, where EB 
emerges, called as blocking temperature (TB). Below TB, the 
EB field dramatically increases with the decreasing 
temperature until 160 K. The magnitude of EB field reached 
its maximum values at about 340 Oe and 420 Oe for S1a and 
S2a, respectively. Then it decreased unexpectedly until 200 
Oe at 10 K.  

The extraordinary temperature dependence of PEB was 
explained by canting of uncompensated Cr spins which occurs 
at the surface of Cr2O3 layer. We found that uncompensated 
canted Cr spins at the Cr2O3 surface are magnetically 
disordered (paramagnetic-like) and reduce the exchange 
coupling between the ferromagnetic Co and antiferromagnetic 
Cr2O3 (0001) layers [8]. 
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Abstract— We have developed a high speed measurement technique that allows us to capture the electrical characteristics of metastable 
amorphous and fcc crystalline Ge2Sb2Te5 (GST) between 300 and 675 K - before the phase changes into fcc and hcp phases can take place - and 
characterize the respective crystallization times. Our results show that the high-speed characteristics, which govern high-speed device operation, 
are significantly different from those obtained from the standard slow resistance versus temperature (R-T) measurements. We have also 
characterized the short and long term crystallization and resistance drift and carrier activation energies for the amorphous and fcc GST as a 
function of temperature and a new approach for resistance drift is proposed relating crystallization dynamics.  

 

The nature of storing information evolved gradually over 
time with the emergence of new technologies. Currently solid 
state electronic storage is the market leading technology with 
flash memory, which can store data for ≥10 years without 
power (non-volatile) and DRAM, which can store information 
temporarily for random access during computation (volatile), 
as the largest market segments. Due to increasing demand for 
higher speed and larger storage capacity, the global memory 
market is looking for alternative non-volatile memory 
technologies as scalable as flash memory and as fast as 
DRAM. One of the strongest candidates is phase change 
memory (PCM). 

PCM is a high-speed, scalable, energy efficient non-
volatile memory technology based on the electrical resistivity 
contrast: a nanoscale volume of a phase change material is 
reversibly and rapidly switched between resistive amorphous 
and conductive crystalline phases by suitable electrical pulses. 
Amorphization (reset) is achieved by fast cooling after a 
melting pulse while crystallization (set) is achieved by heating 
above the crystallization temperature for a sufficient period 
without melting or by melting followed by slower cooling. 
PCM operation differs significantly from conventional solid 
state devices as the active regions of the devices experience 
melting (above 900 K), resolidification and crystallization in 
nanosecond time scales which result in high current densities 
and strong thermal gradients. This high-temperature operation 
requires further characterization, comprehensive modeling and 
engineering of materials and device structures. Despite the 
rapid increase in experimental and modeling studies on PCM 
in the last decade, some of the high temperature electrical and 
thermal material properties, crystallization dynamics, and 
resistance drift phenomena are still unclear [1, 2]. 

The phase change material properties strongly depend on 
the phase and temperature of the material. Also significant 
difference between material forms in bulk, thin films and in 
nanostructures have been observed. Typically, phase change 
materials are characterized based on resistance versus 
temperature (R-T) measurements using slow and highly 
sensitive DC current-voltage (I-V) measurements. Phase 
change materials gradually crystallize as the temperature of a 
hot-chuck is ramped up (typical ramp rate of ~1 K/min) above 
the transition temperature during these measurements. Since 
PCM devices operate in times-scales on the order of 
nanoseconds, PCM materials are expected to retain metastable 
phases until high temperatures during reset and set operations 
and these metastable phases cannot be captured through slow 
R-T measurements. Micro-stage approaches are faster than 
typical slow R-T measurements but still too slow to capture 

the metastable phases, and laser pump-probe techniques, based 
on the optical reflectivity contrast of these materials, are fast 
and give insight about crystalline fraction but do not yield 
electrical characteristics and require a relatively large phase 
change material surface [1-5].  

We have developed a device-level high-speed electrical 
characterization technique for phase change materials. A 
tailored waive form containing single amorphization pulse and 
AC signal segments is applied on a large number of PCM line-
cells with varying dimensions at various chuck temperatures. 
The raw data in each AC segment is fit to a sinusoid with a 
fixed phase and frequency to extract its amplitude, similar to a 
lock-in measurement. The amplitudes calculated from the 
sinusoidal fits are used to construct the I-V characteristics. 
Using this I-V characteristics electrical characteristics of 
metastable amorphous and face centered cubic (fcc) crystalline 
phases in a wide temperature range, as well as the electrical 
resistivity of liquid and stable crystalline phases are measured. 
In addition to these, resistance drift and crystallization 
behaviors immediately after amorphization are monitored at 
elevated temperatures in short (~2 ms) and very long (~13 
months) time scales as part of the same measurement [6]. A 
contributing mechanism to resistance drift is proposed, related 
to charge trapping in nuclei during early crystallization stages 
[7].  
 

 
 

Figure-1: Schematic illustration of the measurement technique. 
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Abstract— Nanopores, both solid-state and biological ones, are excellent tools to detect single molecules with high precision. 
They are being utilized in many applications so far including DNA-RNA sensing, epigenetics, DNA-protein interactions and 
even antibiotic resistance.  Here in this study we show that biological nanopores when reconstituted into microfluidic chips can 
be used for on-chip study of antibiotic permeability across single biological pores extracted from Gram-negative bacteria; 
single Ampicillin molecules are detected while interacting with OmpF porin from E. Coli on a chip. The study prospects the 
possibility for high-throughput screening of drugs acting against the bacteria at a lower cost and time.  

Biological nanopores are now employed to sense single 
biomolecules, sequence DNA at nucleotide level, and 
investigate chemical reactions (1, 2). The list for their utility 
can also be extended to antibiotic research (3); searching into 
a global problem faced today: Multi-drug resistance of Gram-
negative bacteria. An unfortunate end to the golden age of 
antibiotic era is approaching and the world is in urgent need of 
new antibiotics, new assays and new techniques to understand 
the resistance and stop it if not too late. The problem clearly 
intensifies from day to day. To address the issue, a European 
Union initiative has recently been launched; ‘New Drugs for 
Bad Bugs’ (ND4BB) by Innovative Medicines Initiative 
(IMI), which is a partnership between the European Union and 
the European pharmaceutical companies (4). Within the 
ND4BB platform the “Translocation” project 
(www.translocation.eu) is devoted to understand the 
permeability of antibiotics to cross the cell wall of Gram-
negative bacteria and to reach their target. As a part of the 
Translcation project, here in this study we have developed an 
on-chip permeability assay characterizing single biological 
pores-porins that exist in the outer cell wall of Gram-Negative 
bacteria and are responsible for the uptake of several 
hydrophilic molecules, nutrients and antibiotics- and 
addressing how single antibiotic molecules may interact with 
the porin.  

 

Figure 1. Schematic of the capillary integrated microfluidic chip. Inlet shows 
the capillary tip positioned in the centre of the channel. 

The device consists of a polydimetylsiloxane (PDMS) made 
microfluidic channel and single capillary. Such device has 
already been reported earlier for the successful 
electrochemical detection of single DNA molecule in flow (5). 
Similarly our group has reported the reconstitution of single 

porins at the tip of nanopipettes made out of glass capillaries 
and showed the interaction of enrofloxacin with the OmpF 
porin (6). This time, we focused on the electrophysiological 
investigation of single channel characteristics of OmpF porin 
from Escherichia Coli and antibiotic permeability studies by 
combining these two technological achievements for on-chip 
single molecule electrochemical study of ion channels in 
Gram-negative bacteria, as schemed in Figure 1. Analysis 
results are shown in Figure 2, where single events appearing 
upon the addition of 20 mM Ampicillin salt illustrate single 
antibiotic molecules interacting with the porin on a micron-
scale time resolution.  

 

Figure 2. Representative current-time traces for single channel recordings in 
absence and presence of antibiotics (right and left). 

The study confirms the single channel capability of the chip 
and opens the doors for multiplexed high-resolution 
electrophysiology experiments with the integration of multiple 
capillaries on a single microfluidic chip. In-flow detection 
capability of the device offers great advantage for the 
perfusion of the analytes and easy buffer exchange. Another 
great advantage of the integrated chip is the potential 
incorporation of optical measurements with electrophysiology 
experiments; the compact chip is transparent and optical single 
molecule measurements can easily be performed in paralel. 
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Abstract Silver nanoparticles are implicated in various industries. In order to synthesize metal nanoparticles are used various methods, 
however, biological methods have an advantage to prevent secondary pollution for the environment. In this study, it was aimed to synthesis 
the silver nanoparticles by the sustainable method using the grape (Vitis Vinifera) grown in Malatya, Turkey, called as Banazi Black Grape. 
The biosynthesized silver nanoparticles were characterized by using UV–vis, FTIR, SEM, EDX and AFM images. The results showed that 
we obtained the characteristics silver peaks and considered the polyphenolic groups affected on the formation of silver nanoparticles. In 
addition, FESEM and AFM images showed that silver nanoparticles behaved as aggregates.  

         Turkey is a country consuming technology instead of 
producing technology, and pay huge amounts of money to the 
countries which are produced the technology. Nanotechnology 
has attracted the scientists for the last decades. Using this 
technology, it is possible to obtain materials having superior 
qualities. Metal nanoparticles, especially silver nanoparticles, 
have an important role in various industries such as, nonlinear 
optics [1], biomedicine[2], dental materials[3], electronics[4], 
catalysis[5], and antimicrobial paint[6]. Hence, a variety of 
techniques including physical and chemical methods have 
been developed to synthesize silver nanoparticles[7]. 
However, the biological methods have some advantages such 
as environmental friend and non-chemical hazards. 
In this study, we used to the the grape (Vitis Vinifera) grown 
in Malatya, Turkey called as Banazi Black Grape as reductant 
source for silver ions. Its chemical contents is see Table 1.  
Table 1. The chemical content of Banazi Black grape 

Chemical compunds Amount 
Vitamin K1 120±003cd 
Vitamin D 0.95±002cd 
Alpha-tocopherol 11.85±012cd 
Vitamin K2 0.95±01cd 
beta-sitosterol 17.05±008 cd 
Sigmasterol 8.60±007cd 
Ergosterol 1.12±002cd 
Glucose 2200mg/10mg-275.60 
Fructose 2500mg/10mg-338.95 
Phenolic compunds  
Catechins  1.980±2.88d 
Rutin 769.33±2.33d 
Resvaratrol 2.16±0.16d 

 In the experiments, the effects of solid-liquid ratio, 
temperature, and pH on the biosynthesis of silver 
nanoparticles would be examined. The results showed that the 
biosynthesized Ag nanoparticles behaved the characteristic 
absorbance peak at 440 nm by the Surface Plasmon Response.  

 
Figure- 1. The effect of solid-liquid ratio on the biosynthesized silver 
nanoparticles and FTIR spectra. 
     The increasing solid-liquid ratios increased absorbance 
peaks, but both the increasing NaOH volume and the 

increasing temperature decreased the absorbance peaks of 
silver nanoparticles.  We supposed that the dominant reaction 
mechanism attributed to the amide I (phenolic compounds) 
from FTIR analysis. XRD analysis results showed that the 
silver nanoparticles have face-centered cubic structures. The 
atomic force microscopy and FESEM images depicted the 
aggregated structures. 

 
Figure- 2. XRD difractogram of biosynthesized silver nanoparticles and 
FESEM image. 
EDX analysis depicted that the Ag nanoparticles at L atomic-
shell were revealed by biosynthesis using the Vitis Vinifera L.. 

  
Figure- 3. EDX graph of biosynthesized snps and AFM image. 
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Abstract— Zr-Co is one of the essential magnetic materials due to its interesting magnetic and structural properties. Here we 
state the magnetic and structural properties of Zr2Co11 thin films grown on Si substrates with Pt underlayer by using magnetron 
sputtering method. For 10 nm Zr2Co11 with 20 nm Pt underlayer thin film, we observe 2 kOe coercive field with 0.9 MGOe 
energy product. Our results may be valuable for including Zr2Co11 thin films in nanomagnet applications. 

Earth economic limitations lead to a price rising of rare 
earth elements [1]. For this reason, rare earth free materials 
advances have developed entirely new eras of studies both in 
bulk and  nanoscale forms. To obtain high energy products in 
permanent magnet applications, it would be a new approach to 
produce thin film permanent magnets with the desired 
nanoscale morphology. Envolving alternative material 
combinations (such as cobalt rich alloys with Hf and Zr) 
remain an important research direction to use in micro-
electronics, micro-mechanical devices, micro-motors, 
magnetoelectrics and micro-electro-mechanical systems 
(MEMS) applications. A huge effort has been devoted to 
improvement on Zr/Hf-Co alloys. To obtain high coercieve 
field here, we focus on orthorhombic Zr2Co11 phase [2,3]. 
Also, using metal underlayers have a significant effect on 
magnetic and structural properties. For this aim, we use Pt is 
an underlayer to grow the films in the ordered forms. To 
increase the magnetic properties, the experiment is divided 
into two groups. In the first part, Zr-Co films with varying Pt 
films (10-20-30 nm) are deposited and Zr-Co film thickness is 
kept as 100 nm. Starting from here, with the help of M-H 
curves, 20 nm Pt underlayer is selected and thickness 
dependent measurements are made on this substrate. In the 
second part, Zr-Co films with various thicknesses are 
deposited on 20 nm Pt underlayers. This tunable ability 
reveals the magnetic and structural features of the thin films.  

The structural properties and chemical composition of the 
Zr2Co11 films are performed by XRD, SEM-EDX and AFM-
MFM measurements. The magnetic properties are measured 
by using VSM. 

 

 
 

Figure-1: GIXRD patterns of thickness dependent Zr2Co11 with 20 nm Pt 
underlayer thin films. 

In Figure-1, the GIXRD patterns are shown which are 
taken to investigate the crystal structure of films. All the 
diffraction peaks are indexed to the orthorhombic and 
rhombohedral Zr2Co11 structure. According to the previous 
studies, in order to enhance the coercive field, pure Zr2Co11 
orthorhombic phase is needed without any foreign phases. 10 
nm Zr2Co11 with 20 nm Pt underlayer thin film XRD pattern 
shows the strongest XRD peak for Zr2Co11 orthorhombic 
phase with the smallest amount of Co phase separation. 

Figure-2 shows the M-H curves at 300 K of the thin films. 
It is seen that the Hc and Ms are dependent on the thickness of 
Pt and Zr-Co layers. In Figure-2 inset, compared to the 10 and 
30 nm Pt underlayers, 20 nm Pt underlayer shows the higher 
Hc (255 Oe). At the same time, saturation magnetization of the 
thin films rise up with increasing Zr-Co thickness.  

 

 
 

Figure-2: The room temperature M-H curves of Zr2Co11 with 20 nm Pt 
underlayer thin film with varying thickness. Inset of (a) Zr2Co11 (100 nm) with 
varying Pt underlayer thickness (10-20-30 nm). 

 
In conclusion, the overall goal of this study is to identify 

materials which do not contain rare-earth elements and are 
revelent to entail the new eras for permanent nanomagnet 
applications. The energy product, saturation magnetization 
and coercieve field values which are obtained from magnetic 
thin films makes Pt/Zr2Co11 promising material for future 
nanomagnet applications. 
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Abstract— Memristor is known fourth passive device in electronic after theoretical prediction in 1971 and experimental 
realization in 2008. One of the most and unique property of memristor is the resistance change as current passes. This resistance 
changes proportional with total charge which corresponds to integrated current. TiO2 is one of the most known material can be 
used for memristor fabrication. On the other hand, other metal oxides are potential candidate for memristor fabrications. In this 
study CeO2 films having a few nm thickness are grown on metal and through a SiO2 hole on p++Si substrates. Voltage sweep 
rate dependence, multiple cycle measurements are carried out for characterization.  
 

Memristiv properties of RF sputtered a few nm thick CeO2 
films are characterized by I-V-t measurement at room 
temperature. A clear memristiv hysteresis is observed and 
characterized. 

The target was CeO2 and reactive RF sputter used for film 
deposition. RF power changed between 50-120W and 30ccm 
Ar and 3ccm O2 having 6N purity used for plasma and 
oxidation. Top Pt metallization, CeO2 and Pt metallization 
through SiO2 windows on Si silicon are done using lift-off 
technique. In some of the measurements Pt point contact is used 
for fast characterization. I-V-t measurements were carried out 
using a voltage source with predefined current compliance. 
Voltage rate depended scanning and and multiple periodic 
measurements were used for characterization.  

Surface morphology of CeO2 on SiO2 has a dependence to 
film deposition rate controlled mainly by RF power. The 
situation is 
confirmed by 
the samples 
grown at 
50W, 70W 
and 90W 
where 
surface 
roughness’s 
were 
0.63nm, 
0.79nm and 
0.85nm respectively. 

Figure-1: AFM image of CeO2 film grown on SiO2 

 
Due to high roughness of CeO2 films grown using 120W RF 
power, after top metallization short circuit formation do not 
allowed for measurement. But a clear memristiv behavior is 
observed as Pt point contact formed by direct touching Pt probe 
Figure 2. 
 Abrupt switching did not observe but a gradual resistance 
change observed during the multiple I-V measurements. In the 
same samples step like resistance is observed after voltage 
pulses applied to device under the test, Figure 3and4. 

But, one of the most important observation was the 
stabilization of resistance after each voltage pulses. A few 
second time duration was required for stable resistance 
measurement. This resistance change considered to be related 

to interface states or 
built in electrical 
field, which my be 
effecting mobile 
charge distribution 
near to interface.     

Pulsed voltage 
application to 
memristor 
structure resulted 
to step like 
resistance change 
which the sign of 
resistance change 
has dependence to 
voltage polarity. In 
Figure 3, -10V 
voltage is applied for 0.1sec and then resistance is measured at 
-1V. After the high voltage application an exponential 
resistance change observed and then in a few second resistance 
is stabilized at higher value than previous one. In Figure 4 
reverse bias is changed to +10V and resistance measured 
applying +1V. In that case step like resistance is evident but 
resistance transient still appears.   	  

In conclusion RF 
sputter deposited 
CeO2 thin film presented memristiv behaviour. But stability of 
resistance still under the question need further research.	  

 
This work financially supported by The Scientific and Technology 
Research Council of Turkey, Grant No. 111T217 and Ataturk 
University Research Foundation, Grant No 2015/141, Corresponding 
author: hefeoglu@atauni.edu.tr 

Figure-3: Resistance change. Puls -10V:0.1sec, 
Resistance measurement voltage is -1volt. 	  

Figure-4: Resistance 
change. Puls 

+10V:0.1sec, 
Resistance 

measurement voltage is 
+1volt. 	  

Figure-2: Multiple I-V 
measurement with 0.5 

V/sec voltage sweep rate. 	  
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Next Generation Imaging and Spectroscopy with 10 Nanometer Spatial Resolution 
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Abstract — See the nanoworld: neaspec introduces neaSNOM, the next generation imaging and spectroscopy tool with 

nanometer spatial resolution that is based on near-field microscopy. Build with the highest level of perfection by strongly 

experienced engineers, the neaSNOM outperforms existing technology, setting a new standard in optical microscopy on the 

nanoscale. 

 

Single nanoparticles, nanocrystals and single-layer materials 

like graphene, boron-nitride or transition-metal 

dichalcogenides are of rising interest for novel opto-electronic 

and plasmonic applications due to their nanoscale size, their 

unique characteristics and their broad application range. The 

macroscopic response of such nanomaterials, however, 

strongly varies as function of substrate, strain, doping, or 

defect density, making such system highly dependent on their 

local nanoscale environment. To fully understand and resolve 

existing limitations requires an analysis tool that is capable of 

resolving optical and electric properties on the nanoscale.  

This talk introduces the latest achievements of our neaSNOM 

microscope, combining the spatial resolution of scattering-

type scanning near-field optical microscopy (s-SNOM) with 

the analytical power of infrared spectroscopy. This technique 

has already proven itself vital for modern nanoscopy and has 

been used in applications such as chemical identification [1], 

free-carrier profiling [2], or the direct mapping of propagating 

graphene plasmons [3,4] and phonon polaritons in boron 

nitride [5-8]. The neaSNOM microscope has been used to 

directly trace the optical properties of e.g. single layer 

materials within the entire mid-infrared spectral range with 

unprecedented spatial resolution. Key information like the 

local conductivity, intrinsic electron-doping, absorption or the 

complex-valued refractive index can now routinely be 

extracted using this technology. 

Additionally, the highly flexible design of the neaSNOM 

microscope enables a straightforward incorporation of novel 

measurement modes like femtosecond nano-spectroscopy [9-

11]. With this technique, the neaSNOM is now capable of 

trace pump-induced electron dynamics on the nanoscale with a 

combined spatial and temporal resolution of 10 nanometer and 

10 femtoseconds, respectively.  

 

 

 
 

Figure-1: a) Topography of a 55-nm-thick gold film on a 135-nm-thick 

hexagonal boron-nitride slab on a SiO2 substrate. b) Infrared near-field image 

of the electric field at a frequency of 1563 cm-1, revealing hyperbolic phonon 

polaritons launched at the gold edge, as well as hyperbolic phonon polaritons 

launched by the tip of the near-field microscope and reflected by the 

hexagonal boron-nitride edge. Figures taken from [5]. 
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Abstract — This talk presents the latest results in ultrafast nano-spectroscopy, combing time-resolved mid-infrared 

spectroscopy and near-field microscopy to achieve an unprecedented 10-nm spatial resolution and up to 10-fs temporal 

resolution. These microscopes based on neaspec technology are used to spatially, temporally and spectrally resolve the 

femtosecond carrier-dynamics in, e.g. a single photoexcited indium arsenide nanowire or single layer graphene. 

 

The far- to mid-infrared spectral range is home to an 

extremely rich and diverse array of low-energy elementary 

excitations, e.g. phonons, plasmons and excitons, which 

strongly influence the physical properties of solids. Fourier-

transform infrared spectroscopy (FTIR) or ultimately field-

resolved detection of mid-infrared light pulses by electro-

optics sampling (terahertz spectroscopy) has turned time-

resolved spectroscopy in the infrared spectral range into a 

powerful tool for studying and controlling these dynamics on 

ultrafast timescales [1-3]. These measurements have paved the 

way towards a more complete understanding of solid-state 

systems, disentangling intricate phenomena such as electron-

electron, electron-phonon and magnetic correlations [1,4,5]. 

However, the spatial resolution of far-field infrared studies is 

inherently limited to the scale of the probing wavelength by 

diffraction, making it impossible to extract intrinsic material 

characteristics of single nanoparticles, nanocrystals and 

nanodomains. 

Scattering-type scanning near-field optical microscopy (s-

SNOM) bypasses this fundamental limit by orders of 

magnitude, utilizing the strong confinement of the optical 

near-field at the apex of a sharp metal tip [6]. Although 

spectroscopy in the far and mid-infrared range has been 

successfully merged with s-SNOM, yielding a spatial 

resolution down to 10 nm [7,8], time-resolved studies have not 

been reported.  

This talk present the very first realization of time-resolved 

near-field microscopy in the mid-infrared using intensity-

based detection schemes (time-resolved nano-FTIR) and 

ultimately field-resolved detection of the near-field signal by 

electro-optic sampling (time-resolved terahertz spectroscopy). 

These microscopes (neaSNOM from neaspec GmbH) are used 

to probe the photoexcited carrier dynamics of single layer 

graphene [9], epitaxially grown indium arsenide [10], 

strongly-correlated material vanadium dioxide [11], or single 

indium-arsenide nanowires [12] with an unprecedented 

temporal and spatial resolution of up to 10 femtoseconds and 

10 nanometer, respectively. 

 

 

The combination of pump-probe studies with near-field 

microscopy, for the first time, opens the door to a new 

dimension in experimental solid-state physics in which the 

local near-field of ultrafast low-energy elementary excitations 

can directly be traced in space and time.  

 

 

 
 

Figure-1: a) Topography of an indium-arsenide nanowire recorded by atomic 

force microscopy. b) Pump-induced change of the near-field intensity 

measured as function of position and pump-probe delay time on the indium 

arsenide nanowire. Figures taken from [5]. 
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Abstract— A prodrug system overcomes important drawbacks including systemic toxicity in the cancer treatments. In this study, a 

commonly used chemotherapy drug, doxorubicin (Dox) and its interaction with boron nitride nanotubes (BNNTs) and hexagonal boron 
nitrides (hBNs) is studied. Drug release is investigated at several concentrations and pH values. The results of the study show that the 
BNNT- and hBN-Dox drug load upon use of drug concentration and pH values. When pH is lowered, a higher drug release is observed. 
These results indicate that these structures can be good candidates for drug release when pH values are around 4 in lysozyme. 

 
 

Chemotherapy is an important treatment for cancer 
patients but the drawbacks such as insufficient drug 
concentration accumulation in tumor region and systemic 
toxicity limits its availability. Thus, the prodrug concept in 
chemotherapy plays an important role to overcome the 
bottlenecks. 

Doxorubicin (Dox) is used for common human cancer 
treatments, although it is highly toxic in humans resulting in 
severe suppression of hematopoiesis and gastrointestinal 
toxicity [1]. However, in the prodrug concept of the Dox, it is 
modified with compounds including PEG [2], liposomes [3] 
and is interacted with nanoparticles such as carbon nanotubes 
(CNTs) [4] that prevent its intercalation in DNA. 

Boron nitride nanotubes (BNNTs) and hexagonal boron 
nitrides (hBNs) are increasingly gaining attention due to their 
unique physicochemical features, including high mechanical 
strength, resistance to oxidation and biocompatibility. Thus, 
they are being investigated for possible medical and 
biomedical applications including gene delivery, drug  
delivery, neutron capture therapy, and more generally as 
biomaterials. 

In this study, BNNT and hBN synthesized as shown in 
Fig.1A and B, and Dox interacted with BNNT and hBN 
structures to obtain their prodrug version for the first time. 
Their interaction yield was investigated in dose and pH 
dependent manner with UV/Vis spectroscopy, fluorescent 
spectroscopy and FT-IR measurements. Then, their drug 
release tested in several pH values with UV/Vis spectroscopy. 

 

Figure-1: SEM images of the BNNTs (A) and hBNs (B). 

The UV/Vis spectroscopy result shows that the BNNT-  
and hBN-Dox interaction increases directly proportional to the 
increased Dox concentration and pH values as shown in Fig. 
1A and B. It is also shown that the BNNT-Dox interaction 
yield is higher as compared to the hBN-Dox interaction. 

 
Figure-2: UV/Vis Spectroscopy of Dox interacted BNNT and hBN structures 
depending on increasing concentration (A) and pH values (B). 

The Dox release studies show that release of the BNNT 
interacted Dox molecules results in high yield in asidic pH at 
increased incubation time as compared to the hBN interacted 
Dox molecules (Fig.3A and B). 
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Figure-3: UV/Vis Spectroscopy of Dox release from BNNT (A) and hBN (B) 
structures based on duration and pH values. 

In this study, the BNNT- and hBN-Dox interaction and 
their release were performed. The data indicates that the 
BNNT effectively interacts with the drug at high drug 
concentrations at basic pH values as compared to the hBNs. 
Thus, it can be envisaged that the increased Dox release in 
acidic pH provides an opportunity for improved release the 
drug in acidic lysozyme. 

 
The authors greatly acknowledge the financial support of 

TUBITAK (Grant no: 112M480) and Yeditepe University. 
 

*Corresponding author: melisemanet@gmail.com 
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[3] G. Niu et al, Methods Mol Biol 624, 211 (2010). 
[4] X. Zhang et al, Biomaterials 30, 6041 (2009). 
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Effect of Annealing in Oxygen on the Structural and Tribological Properties of VN/(Ti,V)N Multilayer 
Coatings 

 
Merve Ertas Uslu1*, Ozge Mercan 1, Leyla Colakerol Arslan1   

1Department of Physcis, Gebze Technical University, Cayirova, Kocaeli 41400, Turkey 

  
Abstract— In this study, VN/TiVN on AZ91D Mg alloys different combinations multilayers thin films were coated on using 
RF magnetron sputtering technique and the influence of these coatings on the structural and mechanical properties of Mg 
alloys was investigated. The composition, surface morphology, corrosion resistance, mechanical and tribological properties of 
the coatings were analyzed by x-ray photoelectron spectroscopy (XPS), electrochemical measurements, nano hardness tester 
and scratch tester, respectively. XPS results showed that, the formation of V2O5 on the surface of the film increased the wear 
resistance of the coated films. These results suggest that oxidation on magnetron sputtered TiVN/VN multilayer film coatings 
enhances the mechanical properties of AZ91D alloys. 

For the consideration of increased sensitivities in the 
production of environmentally-friendly vehicles with low fuel 
consumption, there is an increasing interest in light. 
Magnesium (Mg) offers tremendous potential for dramatic 
increases in the fuel efficiency of automobiles, with 
corresponding reductions in CO2 emission due to its high 
strength to weight ratio. However, the applications of Mg and 
its alloys are limited because of their low corrosion and wear 
resistance. Coating the magnesium alloy surfaces with 
transition metal nitrides based on Ti, Cr and V is an effective 
method to overcome these problems [1,2]. 

 
In this study, we focused on the multilayer coatings TiVN 

and VN on AZ91 Mg Alloys for different combinations and 
annealed in oxygen atmosphere in order to reduce the wear 
rate of the alloys.  Three different combinations of multilayer 
coatings were applied using Rf magnetron sputtering 
technique at room temperature. The effect of different 
combinations of  TiVN and VN layers and oxidation process 
on the intrinsic stress, microstructure and mechanical 
properties of these coatings was investigation by XPS, SEM, 
nanoindentation tester, nanohardness tester and scratch tester. 

 
Figure 1:  V 2p, N 1s and O 1s spectra of VN/TiVN 

multilayer coatings 

As seen in Fig. 1, the coatings are mainly composed of N, 
V and O with no other contamination. The curves were 
deconvoluted using the Voigt curve fit after applying Shirley-

type background subtraction to extract the chemical bonds and 
the area under each peak.  
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Figure 2: Hardness and elastic modulus values of VN/TiVN 
coatings with different thickness multilayer coated measured 

by nanoindentation. 

 
 Comparison of the hardness values on the 650 nm thick 

TiVN/VN coatings with various number of layers showed that 
the hardness values of coating materials was increased with 
decreasing the number of coating layers (in Fig.2). 
Additionally, the formation of V2O5 on the surface of the film 
increased the wear resistance of the coated films. These results 
suggest that oxidation on magnetron sputtered TiVN/VN 
multilayer film coatings enhances the mechanical properties of 
AZ91D alloys. This study is supported in part by The 
Scientific and Technological Research Council of Turkey. 
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Efficient storage of drug molecules in bio-compatible nanoporous materials 
İlknur Erucar and Seda Keskin* 

Chemical and Biological Engineering Department, Koc University, Istanbul 34450, Turkey 

 
Abstract—In this study, molecular simulations were used to investigate storage and release of an analgesic and anti-
inflammatory drug, ibuprofen and two cosmetic molecules, caffeine (lipo-reducer) and urea (hydrating agent) in 24 different 
bio-compatible metal organic frameworks (MOFs). Results showed high storage and slow diffusion and of drug molecules in 
MOFs’ pores suggesting that MOFs can be strong alternatives to traditional nanoporous materials for drug storage and 
delivery. 
 

Efficient drug storage is required to improve the drug bio-
distribution, the biological half-life of the active species and 
therapeutic effect of the drug.[1] Lipids, polymeric 
nanoparticles, metal clusters and carbon structures have been 
tested as drug storage materials in the past.[1] However, these 
materials have several limitations such as low drug loading 
capacities (<5 wt%), rapid drug release and toxicity.[2]  
Recently, metal organic frameworks (MOFs), a new group of 
nanoporous materials, have been studied in drug and cosmetic 
molecule storage applications due to their large surface areas, 
high pore volumes, low densities and tunable pore sizes and 
several MOFs are identified as promising materials for 
drug/cosmetic storage.[3] However, considering the very large 
number of available MOFs, it is not practical to test drug and 
cosmetic molecule uptake of each MOF using purely 
experimental manners. Computational methods that can 
predict drug storage capacity of MOFs prior to experimental 
studies would be highly useful to identify the materials with 
the highest performances. However, there is almost no 
information about the drug/cosmetic molecule storage 
performances of different types of MOFs. This lack of 
information also limits understanding the relation between 
drug/cosmetic storage performances of MOFs and their 
structural properties.  

In this work, we studied both adsorption and diffusion of 
representative drug and cosmetic molecules in various bio-
compatible MOFs. Ibuprofen was chosen as a representative 
drug molecule, caffeine and urea were considered as 
representatives of cosmetic molecules. Ibuprofen, caffeine and 
urea storage performances of 24 different bio-compatible 
MOFs were examined using configurational bias Monte Carlo 
(CBMC) simulations. Once a drug molecule is captured by a 
MOF, it has to be delivered to the target cells and released 
over a long period of time to increase its therapeutic effect. 
Short delivery time is not desired since in this case drug 
release occurs prior to reach to targeted cells. Therefore, 
release performance of materials must be also examined in 
order to identify the best performing materials as drug carriers. 
With this aim, we performed molecular dynamics simulations 
to examine ibuprofen, caffeine and urea diffusion in a MOF 
that showed high storage performance. Both rigid and flexible 
MOF structures were used in diffusion simulations to 
understand the effect of structure flexibility on the 
drug/cosmetic molecule diffusion. We also studied the effect 
of water on diffusion of drug and cosmetic molecules since 
these molecules are generally encapsulated in a liquid 
environment in practical applications. Finally, effects of 
MOFs’ structural properties such as pore volume and pore size 
on the drug storage and diffusion were investigated to provide 

information on the materials’ structure-performance 
relationships.  

Our results showed that bio-MOF-100 series and MOF-74 
series (RAVVUH-RAVXIX) are promising materials for 
storage of ibuprofen, caffeine and urea molecules. [4] Figure 1 
shows our predicted ibuprofen uptake results in 24 different 
bio-compatible MOFs. The dashed line in this figure 
represents the current upper limit for ibuprofen storage, 1376 
mg/g, which belongs to MIL-101(Cr). [5] Bio-MOF-102 and 
MOF-74 series (RAVWIW-RAVXIX) were identified to 
outperform traditional drug storage materials such as zeolite 
and mesoporous silica (MCM-41). 

 

 
Figure-1: Predicted ibuprofen uptake of MOFs. Current limit was set 

based on experimental ibuprofen uptake of MIL-101(Cr). [5] 
 

We also showed that ibuprofen uptake is highly correlated 
with the pore volume and pore size of MOFs having similar 
chemical topologies. Diffusions of ibuprofen, caffeine and 
urea were also studied in representative MOFs, bio-MOF-100, 
-102 and RAVXIX. Slow diffusion of guest molecules was 
observed due to strong interaction between guests and MOFs 
as desired for drug delivery. Our results showed that bio-
compatible MOFs have strong potential in drug storage and 
delivery and they can be alternatives to traditional drug 
carriers. The computational methodology that we described 
here will be helpful to identify the most promising MOFs 
among many of them for drug/cosmetic storage prior to 
extensive experimental efforts. 

 
*Corresponding author: skeskin@ku.edu.tr 
References: 
[1] C. Tamames-Tabar et al., MOFs in Pharmaceutical Technology. In Bio- 
and Bioinspired Nanomaterials, Wiley-VCH Verlag GmbH & Co. KGaA: 
Germany, 2014. 
[2] P. Horcajada et al., Chem. Rev. 112, No. 2, 1232 (2011). 
[3] G. Férey et al., Science, 309, No. 5743, 2040 (2005). 
[4] I. Erucar and S. Keskin, Ind. Eng. Chem. Res., 55, No. 7, 1929 (2016). 
[5] P. Horcajada et al., Angew. Chem., 118, No. 36, 6120 (2006). 
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Effective Parameters On Synthesis Of Gold Tipped CdSe/ CdS Hetero Nanorods  
Zeynep Eryılmaz1, Francesca Pietra2, Daniël Vanmaekelbergh* 

1 Polymer Science and Technology Department, Eskişehir Osmangazi University, Turkey.  
2 Delft University of Technology, Netherlands 

* Debye Institute for NanoMaterials Science, Utrecht  University, Netherlands 

  
Abstract— Semiconductor nano crystals are important since they have unique optical properties such as; photoluminescence and visible light 

absorption that make useful them for photovoltaic applications because of their appropriate band gap energy. To functionalize nano rods with 

metal tip provides to have smarter structures that presents nanoscale metal-semiconductor interface. The metal tipped core/shell nanocrystals can 

facilitate efficient long-lasting charge carrier separation and such structures are offering intrinsic asymmetry for different device functionalities, 

for instance diode elements. Besides, metal tip can be an anchor point for self assembly. This properties make this structures more functional and 

interesting for engineering applications. 

 

Size and shape dependent, fluoroscent, semiconductor 
NCs are an attractive studying area for both science and 
technical applications such as optoelectronics, photonics, 
catalysis, solar energy transformation, thermo-electric, super-
resolution and biomedical because of their unique properties 
cause to have efficient systems [1,2]. In particular, CdSe/CdS 
core-shell heteronanorods (HNRs) fabricated by the seeded 
growth approach have several advantageous properties for 
optoelectronic applications. Due to their core-shell structure, 
such rods are highly luminescent and their emission 
wavelength can be tuned by shape of the rod and size of the 
core [3]. This property of such NCs may present different 
applications for semiconductors’ usage area. Moreover, if 
NCs are functionalized with metal tips,  smarter structures for 
optoelectronic or photocatalytic devices can be fabricated. In 
such structures, holes are three-dimensionally confined to the 
CdSe, whereas delocalized electrons are transferred to metal 
tip. Consequently, the electrons are separated from holes over 
three different components and by a tunable physical length. 
The seeded rod metal tip samples studied facilitate efficient 
long-lasting charge carrier separation and minimize back 
reaction. This structure was found to be highly active for 
hydrogen production [4]. This latter future has important 
consequences for solar energy harvesting, in the use of such 
systems either as photocatalysts or building blocks in solar 
cells. Such as Pt tipped CdSe/CdS NRs can be used for 
photocatalytic reactions and for hydrojen fuel cells [5].   
In this study, CdSe/CdS HNRs are synthesized via ‘‘Hot 
Injection Method’’ and gold nanoparticle tip is grown on 
HNRs via ‘‘Solvothermal method and photoinduced 
method’’.  
 

 
 

Figure-1: Illustration of synthesis and growth gold 
nanoparticle on HNRs 

Effective parameters such as molar ratios, UV-light, 
temprature, reduction agent and ligand effect on synthesis of 
gold tipped HNRs is performed. Gold organosol was used to 
have gold nanoparticles that is fused with HNRs in organic 
solvents. DDA (Dimethyl dodecyl amine) was used as 
stabilizing and reduction agent for gold ions. UV-light was 
also used for reduction of gold ions. 

 

 
Figure-2: TEM images of gold tipped CdSe/CdS HNRs by changing 
synthesis parameters, a,b) Different concentations of Au Organosol c) DDA 
d) UV-light effect to reduction 
 
 
Metal tipped HNRs with different methods and parameters 
were synthesized and fascinating results showed that 
photoreduction method is better to have one-sided tipped 
HNRs. To have nanobeads (Fig. 2- a,b) solvothermal method 
is a useful and Ostwald ripening phenomena can be used to 
have single tipped HNRs from the nanobeads. 
 
[1] Peng et. al., J. Am. Chem. Soc., , 125, 3901 (2003). 
[2] Christianen P et. al., J. Am. Chem. Soc.Nano, 8, 6, 5921 (2014). 
[3] Roman Krahne et. al., J. Am. Chem. Soc.Nano,  4, 3, 1646–1652 (2010).                         
[4] Chan Y. et. al., Small, 7,  20, 2847 (2011).    
[5] Alivisatos P. et. al., J. of Phy. Chem.  Lett., 1, 1051 (2010).        
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Mechanical Properties of Graphene Based Macroscale Fibers 
Ece Özçakır,1 Büşra Balli 1,2 , Volkan Eskizeybek 1*, Mustafa Toparli2, Ahmet Avcı3 

1 Canakkale Onsekiz Mart University, Materials Science and Engineering Department, Canakkale 17100, Turkey 
2 Dokuz Eylul University, Metallurgical and Materials Engineering Department, Izmir 35390, Turkey 

3Selcuk University, Mechanical Engineering Department, Konya, 42003, Turkey 
  

Abstract— Macroscopic graphene based materials have attracted widely interest in wide range of electronic applications such 
wearable, flexible and stretchable electronics or wire shaped electronic and energy devices. To utilize unique and individual 
property of graphene flakes it is crucial that translation graphene nano-structures into macroscopic ordered materials. The main 
goal of this study is to produce continuous graphene based fibers by wet spinning method and investigate their physical 
properties. Macroscopic graphene oxide fibers were continuously spun from different size of graphene oxide flakes /water 
suspensions followed by chemical and thermal reductions to obtain reduced graphene oxide fibers. All wet spinning 
parameters such as suspension concentration, injection rate and nozzle diameters were fixed to reveal the effect of average 
building block size on the structural features and mechanical properties of graphene based fibers. 
 

Graphene has a wide range application in wearable and 
flexible electronic devices, energy storage, sensors due to its 
unique electronic, mechanical and thermal properties. For 
using graphene in practical applications; translation of unique 
and individual property of graphene sheets into the 
macroscopic, ordered materials is crucial [1]. The size and 
aspect ratio of building block namely graphene oxide flakes 
are the most important factors for a fiber’s electrical and 
mechanical properties. Larger building blocks would afford 
fibers with higher stress when compared with those prepared 
from smaller building blocks [2]. Macroscopic graphene fibers 
were continuously spun from different size of graphene oxide 
flakes /water suspensions followed by chemical and thermal 
reductions to obtain reduced graphene oxide fibers. All wet 
spinning parameters such as suspension concentration, 
injection rate and nozzle diameters were fixed to reveal the 
effect of average building block size on the structural features 
and mechanical properties of graphene based fibers. 

To observe the effect of graphene oxide flake size on the 
fiber properties and performance, 12 mg/mL of the three 
different size groups of GO flakes were dispersed in DI water 
to form a homogeneous gel. First spinning dope contains 
graphene oxide flakes small graphene oxide (SGO) flakes 
ranges from 0.5 µm to 5 µm, second contains large graphene 
oxide (LGO) flakes 1 µm to 15 µm and third contains huge 
graphene oxide (HGO) flakes larger than 15 µm in diameter. 
Then, for continuous production of neat graphene oxide fibers, 
three size groups of the aqueous GO suspensions were injected 
into the rotating (10 rpm/min) coagulation bath of 1 wt % 
chitosan solution at the rate of 0.5 mL/min using a syringe 
pump and 210 µm nozzle. Reduced graphene oxide (rGO) 
fibers were obtained via chemical reduction with 30 wt % HI 
and thermal reduction of graphene oxide fibers at 100°C in 
vacuum oven.  

The morphology and the elemental composition of the 
fibers were examined by scanning electron microscope (SEM) 
and energy-dispersive X-ray spectroscopy (EDX) analysis 
(JEOL SEM-7100-EDX). Mechanical properties of the fibers 
were investigated through measuring the strain–stress curves 
using the Schimadzu AGX- EZ coupled with 10 N load cell. 
The reduction of GO fibers was confirmed with SEM/EDX 
analysis. 

Mechanical properties of GO and rGO fibers were 
summarized in Table 1. The tensile strength and Young’s 
modulus of have increased and hence mechanical properties of 

fibers are enhanced due to the stronger interactions between 
the more compact stacks of the reduced GO flakes [6]. 

 

 
 

Figure-1: SEM images of graphene oxide and reduced graphene oxide fibers 
fabricated with SGO flakes a). section of SGO fiber b) section of rSGO fiber 

c) morphology of SGO fiber d) surface morphology of rSGO fiber 
 

The huge size of the HGO flakes together with their 
densely packing increases the contact area of flakes. 
Additionally, rGO fibers, produced from GO fibers with 
chemical and thermal reduction, with less oxygen content 
which cause a closer inter-sheet distance, exhibit a further 
compacted density and enhanced interactions between flakes. 

rHGO fibers with the best mechanical performance were 
attained from a 11.62 GPa Young’s Modulus, yielding a 
tensile stress of 215 MPa, with elongation at break of 3.57 %. 

 
Table-I Mechanical properties of graphene oxide and reduced graphene oxide 
fibers 
 

 Young’s Modulus 
(GPa) 

Tensile Strength 
(MPa) 

Break Elongation 
(%) 

    
SGO fiber 27.7 110 5.1 
LGO fiber 11.64 101 1.14 
HGO fiber 15.8 170 1.71 
rSGO fiber 20.83 195 1.85 
rLGO fiber 10.3 202 4.42 
rHGO fiber 11.62 215 3.57 

 
*Corresponding author: veskizeybek@comu.edu.tr 
[1] S. Chen et al., Nano Energy, 15 642 (2015) 
[2] X. Changsheng et al., Advanced Materials, 25, 4592 (2013) 
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Extraction and Production of Keratin Based Nano Surfaces 
Duygu Gazioğlu Rüzgar,1*  Şule Altun 1 and Sukhwinder Kaur Bhullar 2 

1Fiber and Polymer Engineering Department, Bursa Technical University, Bursa 16190, Turkey 
2Mechanical Engineering Department, Bursa Technical University, Bursa 16190, Turkey 

  
Abstract— Keratin is the principal component of wool fiber. The main focus of this study is extraction of Keratin from wool 
fibers and fabrication of Keratin loaded nanofibrous surfaces.  Wool wastes and poor quality wool will be used for the 
extraction of keratin from the wool textile industry and the nanofibrous keratin surfaces will be fabricated using 
electrospinning technique. This study is environmental friendly as fibers wastes and poor quality fibers will be recycled.

Wool is a protein fiber consists of carbon, hydrogen, 
oxygen, nitrogen and sulfur. Wool fiber is a complex multi-
cell system and the principal component of wool fibers is 
keratin and there is also a small amount of lipids (0.1%) and 
mineral salts (0.5%) [1]. 

 

 
 
Figure-1: The structure of wool fiber [2] 
 
Keratin extraction from wool may take place only after 

the reduction or oxidation of disulphide bonds. The reducing 
agents often used are thiols (thioglycolic acid, dithiothreitol 
and 2-mercaptoethanol) while oxidizing agents are peracetic 
or performic acids. All these agents are always used in 
combination with protein denaturing agent (e.g. urea) that 
breaks hydrogen bonds and extraction yields range from 50 to 
70% wt [1]. 

The poor mechanical properties of regenerated keratin 
hinder its processability and restrict its practical applications 
to blends with appropriate polymers (Poly-(ethylene oxide), 
Polyamide 6, Silk Fibroin) with better structural properties 
[3,4,5]. 

Electrospun nanofibrous membrane, which has large 
surface area per unit volume or mass, can be very suitable for 
removing specific materials by adsorption based on chemical 
or physical affinity [6]. 

 

 
 

Figure-2: Electrospinning system [5] 
 
       After optimizing prescription, our method is three grams 
of cleaned wool fibres were cut into snippets and put in 100 
ml of aqueous solution containing urea (8 M), m-bisulphite 0.5 
M, adjusted to pH 13.5 with NaOH 5 N and treated by shaking 

for 12-15 hours at 65°C (as shown in figure 3).  Successively, 
the solution was filtered through filter using a vacuum pump 
and then dialyzed against distilled water using cellulose tubes 
(molecular mass cut-off 12000-14000) for three days, 
changing the outer solution four times a day (as shown in 
figure 4).  
       Electrospinning studies will be done by using regenerated 
keratin solution after the dialyzing step. 

 

 

 
 

Figure-3: Studies on dissolving wool fiber under different pH values 
 

 
 
Figure-4: Filtration and dialyzing step of the study 
 
*Corresponding author: duygu.gazioglu@btu.edu.tr 
[1] C. Tonin et al., INTECH, (2010). 
[2] http://scienceimage.csiro.au/library/textile/i/7663/the-structure-of-a-
merino-wool-fibre/large  
[3] A. Aluigi et al., Journal of Applied Polymer Science, 104, (2007). 
[4] A. Aluigi et al., Journal of Biobased Materials and Bioenergy, 3, (2009). 
[5] D. H. Baek et al., Fibers and Polymers, 8, 3, (2007). 
[6] C. S. Ki et al., Journal of Membrane Science, 302, (2007).  
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A Unique Functionality of 3 Phase Transformer as A Superconductor Fault Current 
Limiter (SFCL) 

Ali Gencer  
Ankara University, Center of Excellence for Superconductivity Research (CESUR), 50. Yıl Campus, Gölbaşı-Ankara  

Ankara University, Faculty of Sciences, Physics Department, 06100-Tandoğan-Ankara 
 
 

A 3-phase model of the flux-transfer type current-limiting transformer was developed and tested. In this device, 
the winding loops of YBCO superconducting tapes couple magnetically two independent iron cores: the primary-
side iron core and the secondary-side iron core. The former and the latter are equipped with copper primary and 
secondary windings, respectively. Because the magnetic fluxes linked to the superconducting winding loops must 
be kept constant, the magnetic flux is transferred by the superconducting YBCO loops between the two iron cores 
in order to couple magnetically the primary and secondary coils. While the YBCO loops are superconducting, 
100% of the magnetic flux is transferred, and the device shows the similar function as usual transformers. Once 
the YBCO loops become normal by a fault current in any of the windings, the power transfer between two iron 
cores is limited, and, the current in the secondary winding is limited naturally on a result of decoupling the iron 
cores. In addition, an external activation of the superconducting functionality can also be made via an external DC 
Current for the needful decoupling. This system can ideally be used in the grid for economical reasons.  
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Tuning the plasmonic response up by nanoengineering: Hollow AuAg Nanostructures 
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8 Institucio Catalana de Recerca i Estudis Avançats (ICREA), Barcelona, Spain.  
 

Abstract— Morphological control at the nanoscale paves the way to fabricate nanostructures with desired plasmonic 
properties. Here, we report the fine tuning of the localized surface plasmon resonances (LSPRs) from ultraviolet to near 
infrared by nanoengineering the metal nanostructure morphologies from solid Ag nanocubes to hollow AuAg nanoboxes and 
AuAg nanoframes or from solid Ag nanowires to hollow AuAg nanotubes. We use the electron energy-loss spectroscopy 
(EELS) technique for spatial mapping of the plasmon resonances at the nanoscale and correlate our experimental findings with 
the boundary element method (BEM) simulations. 
 

The hollow AuAg nanostructures used throughout the 
present work were synthesized via sequential galvanic 
replacement reaction and Kirkendall growth at room 
temperature, which is reported in [1]. For the synthesis of 
cuboid AuAg nanostructures, Ag nanocubes were used as 
templates, which were synthesized by a modified polyol 
method. The straightforward morphological evolution from 
solid nanocubes to hollow single-walled 
nanoboxes/nanoframes is due to the increasing extend of 
galvanic exchange between Ag and Au. For the synthesis of 
1D AuAg nanostructures, we have used penta-twinned Ag 
nanowires as templates and synthesized completely hollow 
AuAg nanotubes and hybrid nanotubes which are sequential 
formation of solid Ag parts and hollow AuAg parts.  

     

20 nm
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Figure-1: Plasmonic properties of the single-walled AuAg nanobox. A. 
HAADF STEM micrograph of a 50 nm single-walled AuAg nanobox with 7 
nm thick walls. B.  Selected area EEL spectra of the upper left and lower right 
corners, upper edge and center of the nanobox (areas are indicated in HAADF 
STEM micrograph, which are 5 pixel by 5 pixel). C. Spectra and abundance 
maps of 3 components obtained by VCA processing. 

Spatially resolved mapping of plasmon resonances by 
EELS revealed a homogeneous distribution of highly intense 
plasmon resonances around the hollow nanostructures and the 

interaction, i.e. hybridization, of inner and outer plasmon 
fields for the nanoframe. We have recently shown that the 
cuboid hollow nanostructures have enhanced sensitivity 
against conjugation events with bovine serum albumin protein 
and attributed the enhanced plasmonic properties to the 
homogeneous distribution of plasmon resonances all around 
the nanostructures as all the surface of the nanostructures acts 
like a continuous “hot-spot” with intense plasmon excitations 
[2]. 

We also report the nanoengineering of plasmon 
resonances in 1D hollow nanostructures of completely hollow 
AuAg nanotubes and hybrid AuAg nanotubes. EELS 
experiments and BEM simulations revealed the presence of 
high order resonator-like modes and localized surface plasmon 
resonance (LSPR) modes in both nanotubes where the 
plasmon resonances are intensely present inside the 
nanotubes.

I
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Figure-2: Plasmonic properties of a completely hollow AuAg nanotube. A. 
HAADF STEM micrograph of the AuAg nanotube, which is 84 nm in 
diameter and 665 nm in length. The area of the EELS SI is indicated with a 
red rectangle. B. Background subtracted selected area EEL spectra of different 
locations marked in A. C. Spectra and corresponding abundance maps of 5 
plasmonic components obtained by VCA processing. 

*Corresponding author: azizgenc@gmail.com 
[1] E. Gonzalez et al., Science 334, 1377 (2011).  
[2] A. Genç et al., ACS Photonics ASAP, DOI: 
10.1021/acsphotonics.5b00667 (2016). 
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Phase transformation in zirconia nanocrystals at low temperature by auto combustion method 
E. Fathi, M. Ghasemifard, M. Ghamari* 

Nano lab Technology, Esfarayen University of Technology, Esfarayen, 9661998195, Iran 
     

Abstract— Tetragonal zirconia was synthesized using the auto combustion method at a lower temperature than the common 
temperature needed.Tetragonal is the major phase, according to XRD andbecause of nano effect the phase transformation 
temperature from monoclinic to tetragonal decreased from 1174oC to lower one. The results of TEM and DLS showed the 
presence of polyhedral particles with an average diameter of 35nm and 38nm, respectively Using auto combustion method and 
according to DLS narrow size distribution was achieved.  

 

Zirconia (ZrO2) is a widely used ceramic showing superior 
properties such as low thermal conductivity [1, 2] high 
coefficient of thermal expansion1, high thermal stability, high 
strength, high fracture toughness [3] and high thermal shock 
resistance making it to be used as thermal barrier coating [4], 
cutting tools, refractory material, catalyst/catalyst support [5]. 
Our goal is to analysis of tetragonal zirconia nanopowder at 
low temperature besides of monoclinic phase with a narrow 
size distribution and a new simple non expensive and fast 
method called auto-combustion method. The starting reagents 
were zirconium nitrate, ammonia solution 25%, citric and 
nitric acid, double distilled water. The X-Ray diffraction 
pattern of nano zirconia calcined at 840oC is illustrated in 
Figure 1. The diffraction pattern made from nano zirconia 
powder reveals the presence of the tetragonal phase of zirconia 
as the major phase according to File No. 17-923 from JCPDS. 

 
 

Figure- 1. XRD pattern of nano zirconia calcined at 840oC. 

The micrograph reveals the polyhedral particles whose 
average diameter is about 35nm and the particles have edge 
and corner and spherical particles are rarely detectable. No 
trace of aggregates of primary crystallites are observed from 
image, although a few overlap between some of the particles 
may be detected. 

Table- 1. Crystallographic properties of ZrO2 based on X'Pert software. 

 Tetragonal Monoclinic 

Space group P42/nmc, 137 P21/c, 14 

Lattice para. a=b=3.592, c=5.179 a=5.146, b=5.213, c=5.3 

α, β, γ  90, 90, 90 90, 99.2, 90 

Volume of cell 66.81 140.66 

The XRD results show the coexistence of tetragonal and 
monoclinic phases at the same time in the final nano powder 
structure. 

 
Figure- 2. The SSP plot of STO-based nanopowders. 
 
The result of particle size distribution from DLS for 
comparison has been shown in Figure 3 after preparation of a 
dilute suspension of nano zirconia in water. There is a good 
agreement between the results of DLS and TEM. The 
maximum intensity of particle size is reported to be 38nm 
which is compatible with TEM(35nm). As can be seen from 
Fig.3 there is a narrow size distribution of nano zirconia 
particles. For instance, in the intensity of 30% the width of the 
graph is about 25nm. 

 

Figyre- 3. Particle size distribution of nano zirconia from DLS. 

The results show that the presence of nano-sized particles with 
an average diameter of about 35nm and polyhedral in shape, 
while particle size distribution from DLS indicates the narrow 
distribution which is in good agreement with TEM results.  

*Corresponding author: mahdi.ghasemifard@gmail.com  
[1] D.D. Hass et al., Acta Materialia, 49 (2001). 
[2] PG Klemens et al., Thermal conductivity, 23 (1996). 
[3] D Michel et al.,  Journal of Materials Science, 18 (1983). 
[4] XQ Cao et al.,  Journal of the European Ceramic Society, 24 (2004). 
[5] Xin-Mei Liu et al., Applied Catalysis A: General, 279 (2005).  
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 Simultaneous particle formation of PMMA and aluminum hydroxide in a hybrid by a novel method 
Ali Farzi1, Misagh Ghamari 1,2* 

1. Nanotechnology Lab, Department of Engineering, Hakim Sabzevari University, Sabzevar, Iran 
2. Nanotechnology Lab, Department of Engineering, Esfarayen University of Technology, Esfarayen, Iran  

 
Abstract— A new method to synthesis of PMMA/Al(OH)3 hybrid was investigated. Organic and inorganic parts bond 
together by means of oleic acid used as coupling agent. One reactor was used to carry out chemical reactions with same 
conditions for organic and inorganic counterpart results in formation of semispherical hybrid particles. The morphology 
obtained is core shell with inorganic core and organic shell. The presence of inorganic part in polymer network improves 
thermal stability. 

By using a new method the PMMA/Al(OH)3 hybrid was 
fabricated while organic and inorganic parts formed 
simultaneously in one reactor[1]. All of the conditions were 
same such as pH, temperature and atmosphere. The chemical 
reactions were carried out under nitrogen in order to prevent 
oxygen absorption by initiator. MMA and aluminum nitrate 
were used as precursors and oleic acid facilitated bonding 
between Polymethyl methacrylate and aluminum hydroxide as 
coupling agent. Combination of sol gel[2] and emulsion 
polymerization[3, 4] at the same reactor and same conditions 
results in formation of inorganic and organic parts. 

The TEM of pure PMMA and hybrid containing 9%wt 
filler is illustrated in figure 1. 

 

 
Figure 1: TEM of pure PMMA and PMMA/Al(OH)3(9%wt) 
 
Core shell morphology[5] of hybrid is obvious and 

semispherical particles of hybrid obtained. The average 
particle size is about 300nm while the average particle size of 

pristine polymer by emulsion polymerization is around 60nm 
which is in good agreement with DLS results (figure 2).  

 

 
 

Figure-2: DLS graphs of PMMA and HNM9 

Thermal gravimetric analysis of PMMA, HNM9 and 
HNM18 is shown in figure 3. According to figure 3 thermal 
stability of polymer has been improved by inorganic 
incorporation[6]. 

 
Figure 3: TGA of PMMA, HNM9 and HNM18 at ambient condition. 
 

 
*Corresponding author: ghamari_iust@yahoo.com 
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[4] Park, E.J., et al, Composite Interfaces 17, 5-7 (2010). 
[5] Liu, R et al, Journal of Materials Chemistry A (2016) 
[6] Laachachi, A., et al., Polymer Degradation and Stability 9, 94 (2009). 
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The effect of Ba and Ag on the electrical properties of SrTiO3 nanopowders 
M. Ghasemifard*, M. Ghamari, E. Fathi, M. Iziy  

Nano lab Technology, Esfarayen University of Technology, Esfarayen, 9661998195, Iran 
     

Abstract— Undoped and Ba and Ag-doped Sr1-xTixO3 nanoparticles (NPs.) were successfully grown by a modified auto-
combustion method. An optimum ratio of citric acid and nitric acid were used as the polymerization agent and fuel. The X-ray 
diffraction (XRD) results revealed that the products were crystalline with cubic and tetragonal phases. In order to figure out the 
particle aggregation state, nano-particles size distribution and electrical properties, transmission electron microscopy (TEM), 
dynamic light scattering (DLS) and ultraviolet–visible (UV–VIS) were studied, respectively. The UV–Vis absorption spectra 
revealed that the band gap of the STO-based had a strong absorption peak which in the UV region.  

 

Strontium titanate, a ferroelectric cubic perovskite structure 
with a high dielectric constant and pyroelectric properties is 
used in many practical applications such as Photocatalytic [1]. 
In general, SrTiO3 is not a good thermoelectric material. With 
increasing effective mass using doped various atomic 
substitutions such as Ba and La the thermoelectric 
performance improved. Recently, the large figure of merit, 
have been investigated experimentally and theoretically [2, 3]. 
Simple experimental setup, high-purity and narrow 
distribution of nano-particles are advantages of this route. The 
precursor solution was prepared by strontium nitrate, barium 
nitrate and silver nitrate. Using dissolving salt’s precursor in 
distilled water and nitric acid the aqueous solution of cations 
were prepared. The solutions were added to the combination 
aqueous solution of citric acid and nitric acid (CA:NA=2.5) 
under continuous stirring at 65oC and finally at the end the pH 
of the sol was maintained at 4.25 using ammonium hydroxide. 
The auto-combustion occurs when the temperature increased 
to 250oC and the color of gel transforms into brownish. After 
gel was combusted, the resultant samples were calcined at 
800oC, 850oC and 900oC. The XRD patterns of nanopowders 
with CuKα1 at different Sr2+ and Ti4+ molar ratios are shown in 
Figure 1. It was found that the phase formation of STO and 
SBTO are cubic with the lattice constant of a=3.31nm and 
a=3.19nm, respectively. The XRD results also reveal the 
existence of tetragonal phase (a=b=4.02nm, c=3.78nm) as 
SBTAO in 900oC.  

 
Figure- 1. The XRD pattern of based-STO-NPs.  

Using figure 2, the Scherrer equation and SSP methods, the 
crystallite size and lattice strain is calculated, respectively. 
The crystallite sizes of STO, SBTO and SBTAO were 
obtained to be around 21nm, 25nm, and 27nm, respectively. 
From figure 2 it can be seen that there is a gradual increase in 
the crystallite size when the atomic radius in unit cell increase 
as expected. The size strain of domains of samples can be 
calculated by SSP method [4, 5]. Using absorption spectra and 

Tauc’s relation the optical band-gap (Eg) of the samples was 
calculated. The optical band gap of STO-NPs was determined 
from the transformed Tauc’s equation, which increase with the 
Ba-doping concentration to 3.21eV and decrease with the Ag-
doping concentration to 3.18eV. Results showed that the band 
gaps have a red shifted (i.e., decrease Eg value compared with 
the bulk value) and the size quantization effect is seen in all 
the samples, as expected. 

 
Figure- 2. The SSP plot of STO-based nanopowders. 
 
The TEM image and size distribution histogram of SBTAO-
NPs obtained at 850oC are as the one shown in Figure 3. It 
was observed that the shape of the powders with homogeneous 
structure were polyhedral with a smooth surface.  

 
Figure- 3. TEM image and DLS distribution histogram of SBTAO-NPs. 

The results show that the structure of STO powders is 
significantly influenced by the molar ratio of Sr/Ba and Ti/Ag. 
The crystalline phases transform from cubic to tetragonal with 
increasing calcination temperature from 800oC to 900oC.  
Because of SBTAO-NPs are agglomerated the TEM image 
indicates the size of SBTAO-NPs are smaller than the results 
obtained via DLS.  

*Corresponding author: mahdi.ghasemifard@gmail.com  
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Abstract— In this study, we propose a new laser ablation methodology to obtain highly uniform ultrasmall luminescent 
Silicon nanoparticles. The impact of this approach in morphological and optical properties of the resultant Silicon 
nanoparticles has been investigated. This method is not only limited to Silicon but also it offers an efficient way to obtain 
highly controllable nanoparticles regardless of the material type.  

Silicon, as the core of semiconductor technology, has been 
extensively employed in variety of applications spanning from 
energy and environmental sciences to biomedical and 
biotechnologies. However, its inherent indirect band gap 
property has limited its usage in photovoltaic and light 
emitting diode applications. Approaching to dimensions as 
small as bulk Bohr radius (4 nm for Si) manifests a remarkable 
transition into direct band gap semiconductor where radiative 
recombination through the material band gap (instead of 
phonon-assisted indirect transitions) dominate the Si 
nanoparticles luminescence. The appearance of this property 
in ultra-small Si nanocrytals (NCs) opened a new door for 
applications such as solid state lighting, full color display, 
optical sensors and fluorescent tags for biological imaging. Up 
to now, several chemical and physical approaches have been 
introduced to produce Si NPs.  
 
Up to now, several chemical [1] and physical methods [2] 
have been developed for the Silicon nanoparticle (Si-NPs) 
synthesis. Although, chemical methods offer better control on 
particle size and surface properties but they usually have more 
complicated synthesis route and several chemical producers 
and reducing agents are involved during these processes. In 
recent years, pulsed laser ablation in liquid gathered immense 
interest as a simple technique with a good production yield. 
Laser ablation offers several advantageous which can be listed 
as follow: 1) high purity with a wide variety of liquid choices, 
2) High biocompatibility, 3) good size controllability, and 4) 
less material restriction compared to other techniques.  
However, the drawback with this method is its less size 
control (size uniformity), and difficulty in reducing particles 
size below Bohr radius. To tackle with this problem, colloidal 
Si nanoparticles production has been studied employing 
different laser types with different wavelengths and pulse 
durations. In most of these studies, nanosecond laser pulses 
have been utilized which results on formation of highly size 
distributed nanoparticles which stabilize in the form of 
clusters [3]. Therefore, some post-treatments are necessary to 
avoid agglomeration and enlarging of nanoparticles. This issue 
is less destructive for femtosecond laser in which a better size 
control mechanism can be obtained by tuning the laser pulse 
energy.  
 
In this work, we used spiral type of line scanning to obtain 
highly uniform sub 10 nm nanoparticles. In this type of 
scanning, the ablated nanoparticles are collected toward the 

center and in following cycles these nanoparticles would be 
ablated again. Therefore, the nanoparticles will be trapped 
inside the active lasing area and will be ablated in every cycle. 
Consequently, highly uniform ultrasmall nanoparticles would 
be produced. Fig. 1a-b shows TEM image and zeta sizer data 
of the fabricated nanoparticles which are all uniformly below 
10 nm. Such small and uniform nanoparticles would also 
guarantee a high absorbance and luminescence owing to their 
transition from indirect to direct band gap characteristics as 
shown in Fig. 1c-d.  
 

 
 
Figure-1: (a) TEM image, (b) zeta sizer data, (c) photoluminescense and (d) 
absorption of 100 nm  and sub-10 nm sized of ablated Si nanoparticles.  

*Corresponding author: aokyay@ee.bilkent.edu.tr 
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Abstract— Single-walled carbon nanotube field effect transistors (SWCNT FETs) were used as single-molecule biosensors to 
investigate the Klenow fragment (KF) of DNA polymerase I by attaching single KF molecules to highly sensitive SWCNT FETs. 
Statistical analysis of electronic signals generated during the KF’s dynamic motion and catalytic activity revealed new insights 
into KF’s function. KF’s response to unnatural, synthetic dNTPs were also investigated. Single-stranded DNA template length 
was determined with <1 base pair resolution after as few as 20 template molecule polymerization. 
 

DNA polymerases, critical enzymes for DNA replication, 
deserve detail investigation by single-molecule experimental 
techniques in order to reveal individual enzyme’s activity 
otherwise hidden in ensemble-averaged measurements. As the 
size of biosensors goes smaller, sensing and even continuously 
monitoring single molecule enzyme activity become possible. 
Here, we used SWCNT-FET transistors as biosensors to 
monitor the activity of individual KF molecule, tethered to a 
SWCNT-FET by noncovalent binding using a bifunctional 
linker molecule, pyrene-maleimide (Figure 1). These high 
bandwidth transistor based biosensors render dynamic motions 
and catalytic activity of a single enzyme as electronic signals 
with single-molecule resolution. 
 

 
 
Figure-1: Device schematic of the SWCNT transistor bioconjugated with KF of 
DNA polymerase I. 

Analysis of electronic signals recorded from real-time 
monitoring of the enzyme’s activity shed light on enzyme 
function. Kinematic parameters for enzyme’s open and closed 
conformations for all four native nucleotide incorporations 
were determined. The rate-limiting step for catalysis were 
found to occur during the enzyme’s open conformation, 
averaging 50 ms. In addition, analysis revealed that the enzyme 
spends nearly twice longer time for A-T/T-A incorporation than 
for G-C/C-G incorporation in its open conformation. On the 
other hand, a phosphodiester bond formation which occurs in 
the enzyme’s closed conformation was insensitive to nucleotide 
identity with 0.3 ms average value [1]. 

The enzyme function and kinetics were also investigated 
by replacing native dNTPs with synthetic dNTP analogs in 
order to test the enzyme’s tolerance to unnatural nucleotides. 
Some dNTP analogs such as -thio-dNTPs, 2-thio-dCTP, 2-
thio-dGTP, and 6-Cl-2-APTP showed successful, processive 
incorporations with larger conformational effects than observed 
in native dNTP incorporations. 40 to 65% slower incorporations 

corresponding to native dNTPs were observed when -thio-
dNTPs used. Moreover, the thiolated and chlorinated analogs 
induced alternative conformation that appeared as positive 
current excursions in electronic signal that is unusual in native 
dNTP incorporations [2]. 

On the other hand, KF could not accommodate some dUTP 
analogs like 6-chloro-dUTP and 5-fluoro-dUTP. KF’s trying 
but failing mechanism during these dUTP analog 
incorporations was observed in electronic signal with wider 
baseline current. 
 

 
 
Figure-2: Representative I(t) signals during native and analog dNTP 
incorporations. Negative and positive ∆  excursions from the baseline 
current correspond to enzyme’s closed conformation. 

Single-base sensitivity of SWCNT-FET technique was 
used to determine DNA template length. KF’s base-by-base 
activity during polymerization can be directly read from 
electronic signals. In low single-stranded DNA template 
concentration limit, consecutive template reads can be 
separated by diffusion-limited pauses and the template length 
was counted from electronic signals. The template length can 
be determined with <1 base pair resolution after as few as 20 
template reads, and different template lengths can be identified 
and enumerated from template mixtures solution. 
 
*Corresponding author: tolgagul@gazi.edu.tr 
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Abstract— Among various sulfosalt minerals the tetrahedrite/tennantite group has attracted much attention due to its prospects for various 
thermoelectric/photovoltaics applications. In this work, the parent tetrahedrite (Cu12Sb4S13) and tetrahedrite compounds with partial substitution 
of Cu by various transition metals of 3d (iron) groups and Sb by As have been studied by EPR technique. The results of EPR studies have been 
analyzed on the base of structural and magnetic characterization made by XRD and VSM.  
 

The route, similar to the previously reported [1-9], have 
been applied to synthesize the tetrahedrite samples. Cu12Sb4S13, 
Cu12Sb2As2S13, Cu11.8Au0.2Sb4S13, Cu12MnSb4S13, and 
Cu10Fe2Sb4S13 tetrahedrite samples have been synthesized by 
direct melting at T=650oC followed by grinding and long-time 
(several days) annealing for solid-state reaction from the 
starting elements Cu, S, Fe, Mn, Au, and As. The results of 
magnetization measurements using vibrating sample 
magnetometer (VSM) technique and scanning electron 
microscopy (SEM) imaging with in-situ energy dispersive X-
ray (EDX) analysis are given in Ref.[10].  

Fig.1 gives the results of X-ray diffraction (XRD) 
measurements of Cu10Fe2Sb4S13 as representative sample. Our 
XRD results reveal a nearly single phased tetrahedrite structure 
of all studied samples (minor phases <1%), excluding the parent 
compound, where a secondary chalcostibite phase with ratio of 
about 2-5% is observed. The persistence of minor secondary 
phases is a typical feature of synthetic tetrahedrite due to 
inherent instability of undoped structure [6]. On the other hand, 
substitution of Cu by other 3d-metal up to the ratio of 10:2 is 
known to stabilize its structure [6]. 

 

 
Fig. 1. XRD spectrum of Cu12Sb2As2S13 compound. 

Typical Curie-type magnetization dependence has been 
observed in all samples [10]. In the parent compound as well as 
in the samples doped by non-magnetic ions (Au, Al, etc.) the 
value of effective magnetic moment nearly corresponds to two 
paramagnetic Cu2+ ions per tetrahedrite formula 
(Cu1+

10Cu2+
2Sb4S13), while in the sample doped by Mn ions the 

obtained data indicate that the manganese spin is S=5/2. As 
regards the sample doped by iron, two phases are observed in 
this compound: 1) ferromagnetic phase with Curie temperature 
higher than 400 K and 2) paramagnetic phase.  

Electron paramagnetic resonance (EPR) measurements of 
the Cu12Sb4S13, Cu11.8Au0.2Sb4S13, Cu12MnSb4S13, and 
Cu10Fe2Sb4S13 tetrahedrite samples have been performed at 
room temperature by Bruker EMX X-band (9.8 GHz) 
spectrometer. In EPR measurements, the powder sample of 
weight in range of 20-55 mg have been placed in quartz tubes 

and measured with following conditions: PMW=10 dB, Hmod=10 
Oe, and field sweep in range of 0-10 kOe. The results of EPR 
measurements normalized for the sample weight are presented 
in Fig.2. Very weak EPR signals are observed in the parent 
compound, the Cu12Sb2As2S13 sample and the samples doped 
by non-magnetic ions (Au, Al, etc.). This signal corresponds to 
either the paramagnetic Cu2+ ions or defects in the tetrahedrite 
structure. In the sample doped by Mn ions a narrow signal at 
g~2 is observed in the agreement with the results of VSM 
measurements. An absence of hyperfine structure, usually 
observed in the case of Mn ions, is a result of powder averaging. 
Besides, exchange interaction between the spins of Mn2+ (and, 
probably, Cu2+) ions could be also responsible for the single 
EPR line. A very broad and intense resonance line shifted 
towards low fields is observed in the sample doped by iron. The 
characteristic features of the signal are typical for ferromagnetic 
resonance. The later observation agrees well with results of 
VSM magnetometry measurements, revealing a phase with 
room-temperature ferromagnetic ordering in this sample. 

 
Fig. 2. Room temperature EPR spectra of tetrahedrite compounds.  
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Abstract — Carbohydrates are now being fermented at very high titres to give alcohols (ethanol and n-butanol), and these 
alcohols can be directly blended to gasoline using the current fuel infrastructure. However, efforts toward generating higher 
molecular weight compounds by biological means for jet and diesel fuel range have not been fruitful. A chemical route for 
upgrading small oxygenate fermentation products was successfully implemented as a proof of concept. In this talk, our efforts 
towards realization of a highly active catalyst system for the chemical upgrading process will be described. 

It has been estimated that more than 90% of the energy 
and fuel demand of the US was provided by biomass in the 
mid 1800s. With the discovery of the crude oil, fossil fuels 
quickly became the choice energy source around the world in 
the beginning of the 20th century. However, with the ever 
increasing energy demand and quick depletion of fossil fuels,  
it has been estimated by a group of leading experts that a 
gradual change back to carbohydrate centered economy is 
inevitable. It has predicted that by 2030 US will produce 20% 
of all transportation fuel and 25% of all chemicals from 
biomass [1]. 

Fermentation of carbohydrates generally yield low 
molecular weight alcohols with high titres which can be 
blended in gasoline up to 15% with the current infrastructure. 
Methods towards generating higher molecular weight 
compounds via biological processes towards use in blends for 
jet and diesel fuels have been developed, however the titres 
and yields for these processes are fairly low [2]. To address 
this issue a combined biological-chemical approach was 
developed. Here, small oxygenates are generated by a well-
established fermentation procedure and these oxygenates were 
then upgraded to jet and diesel range compound via a 
chemical process. The chemical upgrading process takes 
advantage of the functionalities that are present in the ABE 
mixture. Acetone harbors two nucleophilic -carbons, while  
ethanol and butanol harbor electrophilic -carbons. Here, a 
“borrowing hydrogen” approach was pursued to combine all 
the small oxygenates to generate large molecular weight 
compounds using a mixture of an appropriate base and 
supported transition metal. With the optimized conditions 
(K3PO4, Pd/C, Toluene, 145 C) 86% yield based on limiting 
reagent acetone was achieved [2]. 

This simple but remarkable approach to combine biology 
and chemistry for fuel production was transformative; 
however the catalyst system needed improvement to address 
major issues such as low rates, side reactions and 
reproducibility. For this aim a series of catalyst systems were 
developed. A majority of these efforts will be discussed in 
detail. One major improvement came from using hydrotalcite 
(HT) as the base for aldol chemistry and also as the support 
for the transition metal. Both Pd supported HT (PdHT) and Cu 
supported HT (CuHT) showed high reactivity with good 
yields and much better reproducibility compared to the 
original catalyst system (K3PO4, Pd/C) [3], [4]. However the 
rates of the reaction needed significant improvement for 
industrial applications. Additionally both of these catalysts 
had major drawbacks. For PdHT, a significant amount of 

decarbonylation was observed (when solvent switched from 
toluene to butanol). For CuHT, Tishchenko reaction was 
dominating as a side reaction which resulted in unwanted ester 
products. The next advancement in the catalyst modification 
came along when both Pd and Cu atoms were incorporated on 
the HT surface. The rate of the reaction improved significantly 
[5]. However, the selectivities were still poor. A serendipitous 
discovery was made at this point. When HT, Pd and Cu were 
all impregnated on a carbon support (PdCuHT-C), the side 
reactions were almost completely diminished while retaining 
the high activity of PdCuHT [5]. The source of this selectivity 
was investigated in detail and the results will be discussed. 

 
Figure-1: Evolution of the catalytic system for the chemical upgrading. 

In addition to the approach detailed above, the possibility 
using methyl ketones as building blocks to generate jet fuels 
and lubricants was also pursued [6]. There are a variety of 
biological and chemical means to convert carbohydrates into 
methyl ketones. It was shown that these methyl ketones can be 
trimerized via a simple base induced chemistry and the 
products then can be hydrodeoxygenated in >95 % overall 
yield to give a variety of cycloalkanes. These compounds, 
depending on their precursors, can yield similar properties to 
conventional jet fuels or lubricants [6]. 
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Abstract— Varying amounts of corn starch was dissolved in dimethyl sulfoxide. Then production of nano membrane was 
fabricated from these corn starch solutions by using electrospinning technique. The structure of nano membrane was examined 
by Scanning Electron Microscope (SEM). The obtained all samples were performed by Fourier Transform Infrared 
Spectroscopy (FTIR) and physical properties such as viscosity, electrical conductivity and density.  
 

Introduction:
Starch is a valuable ingredient, which is among the most 

abundant and inexpensive biopolymers. Starch consists of two 
molecules; amylose and amylopectin and is located in plant 
tissues such as leaves, stems, seeds and roots. [1] 
Electrospinning technique is a unique process producing fibers 
with diameters in the range of nanometer from a wide range of 
natural and synthetic polymer by using high voltage to create 
an electric field. [2] Nano membrane has different application 
areas such as optics, electronics, catalysis, selective molecule 
separation, filtration and purification, bio sensing and single-
molecule detection. [3] Scanning electron microscope (SEM) 
uses a focused beam of high-energy electrons instead of light 
to generate an image about surface topography and 
composition. The SEM has much higher resolution so that 
specimens can be magnified at much higher levels. [4] FTIR, 
which stands for Fourier Transform Infrared, is a preferred 
method of infrared spectroscopy providing an easy way to 
detect the presence of certain functional groups in a molecule. 
This technique has several advantages such as identification of 
unknown material, determination of quality and consistency of 
a sample and amount of components in a mixture. [5,6] 

 
Figure1. Schematic of Electrospinning Setup 

Materials – Method: 
Corn starch solutions with different concentrations from 4 

wt.% to 15 wt.% were prepared. Dimethyl sulfoxide was used 
as a solvent. After corn starch was dissolved in dimethyl 
sulfoxide, 10 ml sample was taken from each solution by 
using syringe. Then, electrospinning technique was applied to 
obtain nano membrane structure. The electrospinning 
parameters were between 15 kV and 25 kV, 0.3 mL/hr and 1.2 
mL/hr when it was being operated. SEM, FTIR and physical 
analysis (viscosity, electrical conductivity and density measurement) 
were executed after electrospinning technique. 
Results and Discussions: 

Table-I: Viscosity and Electrical Conductivity Values of Samples 
Sample 
(w.%) 

Viscosity 
(Pas) 

Electrical Conductivity 
(µs/cm) 

4 0.35 7.00 
4.5 0.46 7.40 
5 0.72 8.20 

5.5 0.77 8.24 
6 0.98 8.56 
10 4.65 11.26 

12.5 None 10.34 
14 None 10.64 
15 None 10.66 

From 4 % to 6%, small amount of increase in viscosity was 
observed but, increase in viscosity value between 6% and 10% 
was significant. Viscosity of last three samples could not be 
measured because these samples were too viscous. The tests 
showed that electrical conductivity values of sample went up 
between 4% and 10%, but values of 12.5%, 14% and 15% 
were less than 10% sample. In Figure 2, nanomembrane 
structure was monitorized with SEM. 

  

 
Figure 2. SEM Image of Nanomembrane 

Conclusions: Corn starch membrane was produced successfully by 
using electrospinning method. This can be used in chemical 
industry, wastewater treatment, food industry, biotechnology 
and medical applications, etc. 
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Abstract-We report the design,synthesis and characterization of two new donor-acceptor (D-A) dyes namely 4,4'-((4-(10-
(tert-butyl)-7-oxo-7H-benzo[de]benzo[4,5]  imidazo[2,1-a]isoquinolin-4-yl)phenyl)azanediyl)dibenzoicacid  (PG09) and 4,4'-
((4-(1,3-dioxo-2-(pentadecan-8-yl)-2,3-dihydro-1H-benzo[de] isoquinolin-6-yl)phenyl)azanediyl)dibenzoicacid (PG11) 
which can be used in dye-sensitized solar cells  (DSSCs) with nickel (II) oxide (NiO)-based photocathodes. These D-A 
sensitizers incorporate a triphenylamine (TPA) donor and naphthylimidazole(NMI) and naphthylimide (NIM) as acceptor 
groups. Two carboxylate groups play an important role for anchoring to the NiO surface. These synthesized compounds have 
been characterized by 1H-NMR, mass spectrometry (MS) and FT-IR spectroscopic means. Their photophysical properties 
were also determined by UV-Vis, fluorescence spectroscopy and cyclic voltammetry (CV).

  
P-type dye-sensitized solar cells(p-DSSCs) are becoming 

attractive due to their potential application in tandem solar 
cells in recent years [1,2]. Dye sensitization of the 
photocathode occurs by hole injection from the dye to the 
valence band of NiO. However, the reported efficiencies for p-
type solar DSSCs are poor than n-type DSSCs. Although some 
different organic dyes [3,4] have been used as sensitizers for 
p-DSSCs, recent studies have shown that the anchoring groups 
which are attached to the electron donor part of the dye, are 
playing an important role for p-type NiO based photocathodic 
dye sensitized solar cells. The donor–acceptor dyes, studied as 
photocathodic sensitizers, which provides control over the 
spatial separation of the photogenerated charge carriers. As a 
result, charge recombination is decelerated by several orders 
of magnitude and tandem pn-DSCs can be constructed that 
exceed the efficiency of their individual components[4].  

Figure 1 The molecular structures of PG09 and PG11. 

In this work, our primary aim is to design and synthesis 
organic dyes as a sensitizers for NiO-based p-type DSSCs  and 
to investigate the effect of molecular structures on the 
photophysical, electrochemical properties. These novel dyes 
are the derivatives of naphthylimide-triphenylamine 
(NMITPA) and naphthylimidazole-triphenylamine (NIMTPA) 
which may significantly improve the aforementioned 
photoelectric properties of NiO. NMITPA and NIMTPA 
derivatives are especially well suited for this task as they 
exhibit strong electron affinities, high electron mobilities and 
excellent thermal, chemical and photochemical stabilities 
[4,5]. The chemical structure of the target dye molecules are 
shown in Figure 1. However, to obtain NMITPA and 
NIMTPA, a multistep synthesis approach is applied, which 
involves a number of different intermediates. Up to this point, 
we synthesized the main precursors of the NMITPA and 
NIMTPA dyes, which we subsequently characterized by the 

means of proton nuclear magnetic resonance (1H-NMR) 
spectroscopy.  

In this work, in first part we report the synthesis of 
NIMTPA derivative namely 4-Bromo-10(tert-butyl)-7H-
benzol[de]benzo[4,5]imidazol[2,1-a]isoquinolin-7-one(PG01), 
NMITPA derivative namely 7-Bromo-2-(1-heptyloctyl-3a, 4-
dihydro-1H-benzo[de]isoquinoline-1,3(2H) dione (PG02) and 
triphenylamine building block namely N,N-Di (4-benzoic acid 
tert-butyl ester)-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-
yl)- phenylamine (PG07) [5]. 

In the second part, we report two new donor-acceptor (D-
A) dyes: PG09 and PG11 were synthesized by Suzuki-
coupling reactions and the ester hydrolysis of the  
naphthylimidazole-TPA and naphthylimide-TPA reactions 
(Figure 1). 

The chemical structures of PG09 and PG11 was 
elucidated from their FT-IR, 1H-NMR and MS data. The 
experimental characterization of the final dyes carrying 
anchoring groups PG09 and PG11 were performed by using 
UV-Vis spectrometry, fluorescence measurements, cyclic 
voltammetry and 1H-NMR spectra analysis. Both dyes PG09 
and PG11 absorp in the visible region (350-500 nm PG09 and 
350-650 nm PG11), which makes them suitable for light 
harvesting in solar cells.The NMITPA and NIMTPA dyes 
(PG09 and PG11) showed a specific fluorescence emission 
maximum at 572 nm and 550 nm, respectively when excited at 
423 nm and 356 nm, respectively in dichloromethane. By 
cyclic voltammetry in dichloromethane, the energy values of 
the HOMO level of PG09 and PG11 dyes were determined to 
be -5.92 eV and -5.93 eV respectively. The optical band gaps 
were calculated for PG09 and PG11 found that -2.41 eV and -
2.78 eV, respectively.   
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Technological Research Council of Turkey (TUBITAK) 2214-
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*Corresponding author: pinarguloglu@yahoo.fr 
 
[1] J. He, H. Lindström, A. Hagfeldt and S.-E. Lindquist, J. Phys. Chem. B, 
1999, 103, 8940–8943 (1999). 
[2] L. Zhang, G. Boschloo, L. Hammarström and H. Tian, Phys. Chem. Chem. 
Phys, 18, 5080-5085 (2016) 
[3] P. Qin, M. Linder, T. Brinck, G. Boschloo, A. Hagfeldt, L. Sun, AdV. 
Mater., 21, 2993–2996 (2009). 
[4]A.Nattestad, A.J.Mozer, M. K. R.Fischer,Y.B.Cheng, A.Mishra, 
P.Bauerle,U.Bach, Highly Efficient Photocathodes for Dye-Sensitized 
Tandem Solar Cells. Nat. Mater., 9 (1), 31−35 (2010) 
 [5] J. Cremer, Ulm, Dissertation,(2005) 

12th International Nanoscience and Nanotechnology Conference 

ORAL Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

64



A facile CVD synthesis route for Silicon-nanowires  
on 3D Graphene-foam as anode for Lithium-ion batteries  

 
Fethullah Güneş,1*   

1 Department of Materials Science and Engineering, Izmir Katip Celebi University, Izmir 35620, Turkey 

 
Abstract— A facile direct fabrication route to synthesis of Si-Nanowires on a highly conductive porous 3D graphene network of graphene foam 
with improved Si-mass loadings has been shown. Graphene foam underneath the Si-NWs utilized as a conductive and a flexible support to 
enhance the gravimetric and areal capacities at reasonable current densities have been demonstrated. This facile Si and 3D graphene hybrid 
fabrication method can open up new possibilities for more advanced anode materials in Li-ion batteries and large surface area necessary 
applications. 

 

The rapid development of modern society requires energy 
storage devices with a high energy/power density, long cyclic 
life and also miniaturization. Rechargeable Li-ion batteries 
(LIBs) have drawn great attention due to their potential 
applications in plug-in hybrid electric vehicles, portable 
electronics as well as integrated microsystems [1–4]. Among 
all kinds of different anode materials, silicon (Si) has become 
one of the most promising candidates owing to its high lithium 
storage capacity of 3572 mA.h.g-1 at room temperature. Yet, 
dramatic volume change during lithiation/delithiation 
processes causes electrical disconnection from current 
collectors and hence capacity fading, which is making this 
material impractical [5]. Recently, tremendous efforts have 
been made to overcome this issue through: (i) preparation of 
nanoscale Si structure, such as zero dimensional solid/hollow 
nanoparticles [6] and one dimensional nanowires/nanotubes 
(NWs/NTs) [6-8], (ii) fabrication of Si containing composite 
materials [9,10]. 

In this work, Silicon nanowires (SiNWs) have been 
successfully synthesized on a three-dimensional porous 
graphene foam (GF) via chemical vapor deposition (CVD) 
[11]. The unique porous nanoarchitecture of the three-
dimensional (3D) graphene network enhances the electrical 
conductivity and provides improved Si-mass loadings. The 
obtained GF/SiNWs composite, with Si mass loadings of >0.3 
mg/cm2 shows high gravimetric and areal capacities, as well 
as comparable cycle life as an anode material in Li-ion battery. 
An alumina coating (ALD) of SiNWs also improved the cycle 
life and rate capability. This facile direct synthesis method of a 
3D porous architecture of the GF/SiNWs composite 
demonstrates a new approach to improve the electrochemical 
performances of Si-based anode materials for Li-ion batteries.  

 
Figure-1: Schematic illustration of graphene foam synthesis, transfer, e-beam 
evaporation of Au catalyst, Si nanowires (SiNWs) growth and atomic layer 
deposition of alumina (ALD). 

 
Figure-2: Morphologies of graphene foam and Si-nanowires (SiNWs); SEM 
images of (a) graphene on Ni foam, and (b) graphene foam after Ni removal. 
Insets: low magnification SEM images. (c) SEM images after SiNWs growth. 
Inset: cross-section view from GF/SiNWs composite. (d) TEM image of an 
individual SiNW after alumina coating (ALD). Insets: (Top) SAED pattern of 
SiNWs and (Bottom) magnified SEM image from SiNWs. (e) High 
magnification images of TEM showing crystal formation of core SiNWs. 
Inset: (Top) FFT calculated crystal pattern of core SiNW and (Bottom) 
magnified crystallographic image from dotted square. (f) HR-TEM image 
from an individual SiNW showing crystalline core, amorphous Si-shell and 
ALD of 10 nm alumina layer. 
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Abstract— Calcite filled linear low density polyethylene (LLDPE)/organoclay nanocomposites were prepared by dispersing 
calcite and organo clay in polyethylene matrix   via: melt intercalation method. The organo clay was prepared using a CTAB, a 
cationic surfactant and Montmorillonite, 2:1 layered clay. The mechanical and thermal properties of linear low density 
polyethylene (LLDPE)/organoclay and calcite filled linear low density polyethylene (LLDPE)/organoclay nanocomposites 
have been investigated considering the particle –matrix interactions. The characteristics of the nanocomposites are made using 
FT- IR spectroscopy, DSC measurements. It was also found that the mechanical and thermal properties of the nanocomposites 
were significantly improved compared with virgin polymer. 

Polymer reinforced composites have demonstrated a 
marked improvement in the physical properties of polymeric 
materials. With low fiber yields, nanocomposites can be both 
efficient and economical materials that hold promise for broad 
application. Natural fillers, such as clay, silica, calcium 
carbonate, hemp fiber and wood fiber have already been 
demonstrated to yield many desirable properties when utilized 
as reinforcement agents in polymer composites [1]. Calcium 
carbonate (CC) is an inorganic, low cost and non-toxic 
substance that has been widely used as filler in polymer 
composite for improved properties [2]. The application of 
calcium carbonate nanoparticles to enhance the impact 
strength of polymeric materials has received significant 
attention recently due to the possibility of increasing the 
impact strength and the elastic modulus of the polymer 
simultaneously [3].   

 
In this study, it is aimed the melt intercalation of 

polyethylene into the organo clay which has been synthesized 
using Cetyltrimethylammonium Bromide (CTAB), and 
layered clay via the solution intercalation method. Also, the 
structural, mechanical and thermal properties of the 
nanocomposites prepared, using the different ratios of 
organoclay were examined. The PE/organoclay composites 
were prepared at different organoclay contents (2.5-10.0 
%wt.). The samples were characterized by X-ray diffraction 
(XRD) and Fourier Infrared Spectrums (FT-IR).  

 
A given amount of the synthesized organo clays via using 

the simple CTA+, was mixed evenly with PE, and then the 
mixture was put into the single-screw extruder for further melt 
blending at a temperature of 1900C and a screw speed of 145 
rpm. Finally, the strands obtained from the extruder were 
mechanically pressed. The filler (calcite) ratios for the 
nanocomposites prepared by using organoclay 10.0 wt. % 
were adjusted to be 30, 40, 50 % wt. 

 
FTIR spectra for the composites, which were prepared at 

the different ratios of the organoclays, (2.5, 5.0, 7.5, 10.0 % 
wt.) and calcite (30, 40, 50 % wt.) are given in Fig 1. 

 
Figure-1: FTIR spectra for the composites, which were prepared at the 
different ratios of the organoclays, (2.5, 5.0, 7.5, 10.0 % wt.) and calcite (30, 
40, 50 % wt.) 
The FTIR spectrum of raw clay shows a peak at 3635 cm-1, 
which is associated with asymmetric stretching vibration of 
the structural hydroxyl groups on the tetrahedral and 
octahedral interlayers. The vibration modes of the calcium 
carbonate are seen in three active IR bands, 698 cm−1 (v4-in-
plane bend), 876 cm−1 (v2-out-of-plane bend) and the broad 
band consisting of 1450 and 1490 cm−1 (v3-
antisymetircstretching) peaks [2]. 
The variation in the mechanical properties, such as tensile 
strength and % elongation of PE/OC and PE/OC calcite 
composite systems were investigated. The results are given in 
Table 1. 
 
Table-I Some thermal and mechanical properties of nanocomposite samples 
prepared with PE by using organo-clay and calcite  
 
Sample ΔH 

(mJ/mg) 
Tm(oC) Tg(oC) Tensile 

Strength 
(N/mm²) 

Elongation   
(%) 
 

PE 36.2 121.3 109.5 9.17 256.94 
2.5% PE/OC 80.6 122.5 112.6 12.90 574.91 
5% PE/OC 36.5 122.4 116.1 11.91 531.03 
7.5% PE/OC 59.1 121.9 109.9 14.05 572.07 
10% PE/OC 84.2 121.1 112.2 18.40 634.54 
10% PE/OC-30% 
Calcite 

55.9 121.8 114.3 11.76 600.50 

10% PE/OC-40% 
Calcite 

56.4 119.3 114.0 10.19 596.97 

10% PE/OC-50% 
Calcite 

70.4 120.4 106.0 8.77 295.63 

 
Despite the organoclay and calcite addition, a significant 

change in the behavior of the polymer crystal has been 
observed. It has been found that the composite materials can 
possess appreciable mechanical strength compared to virgin 
polymer. 
 
*Corresponding author: ahmetgu@yahoo.com 
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Abstract— In this work we investigate electronic properties of two dimensional electron system (2DES) in quantum Hall 
regime. Edge states of quantum Hall regime divided by conductive and insulating regions, which is called compressible and 
incompressible strips. Recent experiment shows us conductance of these edge states depends on total capacitance of system.  
Total capacitance should consider geometric and quantum contributions. Geometric contribution considered as two parallel 
plate and quantum contribution defined as density of states of system. We perform numerical calculations with using Thomas-
Fermi-Poisson approximation to determine conductance of compressible and incompressible edge states and we have similar 
results with experiment.  
 

1. Theoretical Background 
 
The integer quantum Hall effect[1] (IQHE) is one of the 

most important discoveries of condensed matter physics, 
observed on two-dimensional electron systems (2DES) under 
strong perpendicular magnetic field. Measuring the low-
temperature resistance in such systems, one finds that in 
certain B values, the longitudinal resistance vanishes, while 
the Hall resistance has quantized values, RH = h/(νe2 ), where 
h = 2πћ is Planck’s constant, e the elementary charge, and ν a 
positive integer.  

Electrostatics of 2DES considered as Chklovskii, 
Glazman and Shklovskii model (CGS)[2]. This model solves 
two dimensional Poisson equation with given boundary 
conditions and obtains electron density at edge states of 2DES, 

 
where n0 background electron density and l is depletion length 
created by negative potential. 

Density of states (DOS) of two dimensional system is 
constant value depends on mass of electron, D(E)=m/(2πћ2). 
However under magnetic field electrons make cyclotron 
motion, Hamiltonian of this electrons,  

, 

where A(r) is vector potential. Solution of this Hamiltonian 
gives us energy distribution E=ћω(n+1/2), n=1,2,3,… which is 
called Landau Levels (LL). In real system DOS of LL will 
undergo broadening in energy intervals due to scattering and 
temperature. DOS becomes as, 

 
where An,σ is spectral function, which is shape of DOS. We 
calculated two different model for spectral function, Gaussian 
model, which is never allows band gap between energy levels 
and Self consistent Born approximation (SCBA) model, which 
is semi-eliptic and allows band gap[3]. 

Thomas – Fermi approximation says, if self consistent 
potential V(X) varies slowly compared to quantum mechanical 
quantitatives, then V(X) potential can be added as constant to 
Hamiltonian and eigenvalues of system. 

 
where X =-l2k center coordinates of harmonic oscillator. In 
Hartree approximation electron density can be found as, 

 
where D(E) density of states of Landau levels, f(E) fermi 
function and μ* electrochemical potential. 
 
2. Experimantal Background 
 

An experiment with using dynamic scanning capacitance 
microscopy measures conductance of QHE edge states[4]. 
This conductance given by, 

 
Our calculated Gts,w values with respect to theoretical 

background plotted below, 

Figure-1: Gaussian model calculation a) Imaginary part of Gts,w and b) real 
part. 

 
Figure-2: SCBA model calculation, white dashed line is longitunal resistance 
a) Imaginary part of Gts,w and b) real part.  
*Corresponding author: info@nanotr9.org 
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Abstract—In experimental cell production, the layers of the cells are formed with simple and commonly used spin coating 
technique. Bulk heterojunction structure in which donor and acceptor exist together is preferred to produce the active layers. A 
conjugated polymer (P3HT) as donor and a fullerene derivative (PCBM) as acceptor were used in active layers. The 
experimental cells with different donor –acceptor ratios were produced to compare and to see the effect on photovoltaic 
performance of solar cells. Obtained results are evaluated in the light of literature and presented together. 
 

Soluble structure of organic semiconductors offers 
flexibility and using wide variety techniques in its production. 
A large number of studies have been done on organic solar 
cells during the past two decades [1-3]. Nowadays, from the 
synthesis of new materials to the control of morphology, from 
using of buffer layers to doping, from the optical and electrical 
properties to the energy levels of materials, all aspects are 
being investigated to enhance efficiency of organic solar cells. 
Recent development of organic solar cells cannot already be 
competitive with commercially available inorganic solar cells. 
But, the concept of synthesized organic semiconductor is 
promising. 

In order to get high efficient organic solar cells, many 
properties, like donor acceptor ratio, band gap, HOMO-
LUMO level, mobility, solubility should be considered, and 
optimization of parameters is the most important part to 
molecular design. In this study, the produced cells are formed 
by the active layers are formed onto ITO coated glass or PET 
substrate via the spin coating method and top contacts are 
coated by thermal evaporation under high vacuum. 

P3HT polymer, are extensively used, was used as a good 
space charge conductor and electron donor material in the 
active layer and PCBM, a fullerene derivative, was used as an 
acceptor material. BHJ structure is preferred for nano-scale 
mixing of donor-acceptor combination to make more efficient. 
The upper (cathode) contact is formed on the active layer 
aluminum coating. Prepared P3HT: PCBM BHJ organic solar 
cells have a type of ITO / PEDOT: PSS / P3HT: PCBM / Al 
morphology. 

 

    
 

Figure-1: Prepared P3HT: PCBM BHJ organic solar cells 

In the production process of organic solar cells, optical 
and electrical properties of materials, the structure consists of 
a combination of, the amount of the types of materials used, 
added to archive every issue of the buffer layer must be 
carefully examined. The photo physical processes that occur in 
cell that lead to loss of status must be disposed. Such as, by 

optimizing the doped layer thickness, the dissociation of total 
excitons can be maximized and recombination kept to a 
minimum. 
For this study; 0.5 ml of chlorobenzene solvent into, P3HT: 
PCBM amount is 5 mg: 4 mg (1:0.8), 5 mg: 4.5 mg (1:0.9) and 
10 mg of P3HT and 10 mg PCBM (1:1) to be dissolved, 50 in 
°C was allowed to stir for 12 hours. Created by making 
measurements for cell current-voltage curves were generated 
for each of the three contacts. Graphics show data for cell are 
as follows. We have found that the alteration of donor layer-
doped ratio in Jsc because it determines trapping and 
recombination at the donor far away from the ITO.    As a 
consequence, varying the donor–acceptor mixing ratio 
especially influences the photocurrent.  

 

 

 

Figure-2: Measured I-V values of the some organic solar cells have different 
weight ratios   

*Corresponding author: yakuphames@hotmail.com 
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High precision length measurements with 

nanometer uncertainty and displacement measurements 

with picometer uncertainty are very important in science 

and technology [1, 2]. In this work we will present our 

result for 1 mm - 1000 m length measurements with 

about 20 - 80 nm uncertainty using developed Köster 

interferometer and frequency stabilized three lasers. 

Length measurement system mainly consists of fiber 

components for transporting the frequency stabilized 

laser beams (He-Ne/I2, Nd:YAG/I2 and ECDL/Rb) to the 

interferometer, a telescopic part for expanding the laser 

beam, temperature, humidity and pressure controlled 

closed main chamber which includes optical parts (koster 

prism, mirrors), sensors (temperature, humidity, 

pressure), and the telescopic part with a PC controlled 

CCD camera for imaging the interference fringes [1]. The 

gauge block’s length is too sensitive to temperature and 

pressure fluctuations. For this reason, the interferometer 

is a closed system with temperature, pressure and 

humidity control. Interferometer system is stabilized with 

a 2 mK stability and the temperature control is achieved 

by using 10 thermistors placed in different places inside 

the chamber. For laser interferometric length 

measurements, a correction of the refractive index of the 

air is necessary for the laser wavelength. The refractive 

index of the air inside the chamber is obtained by using 

the Edlen equation, where the refractive index is 

calculated by measuring of the temperature, humidity and 

pressure values. The value of the refractive index is 

measured as 1,000261825 with an uncertainty of 3.4 x 

10-8. 

 

In the second part of this work we will present 

displacement measurements with picometer level 

accuracy using differential Fabry-Perot interferometers 

(FPI) and frequency stabilized external cavity diode 

lasers (ECDL) [2]. One of the lasers is locked to the 

cavity length of the tracking channel of the differential 

FPI using transmission or reflection resonances. The 

second laser is locked to the Rb atomic transitions (780 

nm) or to the second channel of FPI. The change in 

cavity length of the interferometer introduce a change in 

the frequency of the laser and beat frequency signal 

between the two lasers is used for analysis of the 

displacement measurement. Under the European 

Metrology Research Programme (EMRP) funded 

Nanotrace and Subnano projects, we compared the 

optical interferometer developed at TUBITAK UME with 

the X-ray interferometer (XRI) developed by NPL (UK) 

and PTB (Germany). Within this project a set of 

comparison measurements between the x-ray 

interferometer and a Differential Fabry - Perot (DFPI) 

optical interferometer have been made to demonstrate the 

capabilities of both instruments for picometer 

displacement metrology. Using differential (dual 

channel) FPI and laser beat frequency techniques, 160 

nm displacement has been measured with a resolution 

better than 5 pm. Finally we will show application of this 

method for long displacement measurements upto 100 

m with a few nm uncertainties and for angle 

measurements with nanoradian uncertainties. In 

conclusion we want to note that differential FPI has 

shown superior performance for ultra-small displacement 

and angle measurements and seem to be a good candidate 

for Si sphere diameter measurements leading to the 

redefinition of the kilogram based on the Avogadro 

constant. 

 

 
*Corresponding author: ramiz.hamid@ume.tubitak.gov.tr 
[1] Hamid R, Sendogdu D and Erdogan C.  The temperature 

stabilization and temperature measurement of Kösters interferometer 

Meas. Sci. Technol. Vol. 16, pp. 2201, (2005). 

 

[2] Çelik M, Hamid R, Kuetgens U  and Yacoot A. Picometre 

displacement measurements using a differential Fabry–Perot optical 

interferometer and an x-ray interferometer. Meas. Sci. Technol. Vol 23, 

pp. 085901, (2012). 

12th International Nanoscience and Nanotechnology Conference 

ORAL Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

69



Photon managements by employing nanostructures for optoelectronic devices 
Jr-Hau He*  

 
Computer, Electrical and Mathematical Sciences and Engineering (CEMSE) Division, 

King Abdullah University of Science & Technology (KAUST) 
Kingdom of Saudi Arabia 

 

Abstract: It is of current interest to develop the photon 
management with nanostructures since the ability to suppress 
the reflection and light trapping over a broad range of 
wavelengths and incident angles plays an important role in the 
performance of optoelectronic devices, such as photodetectors, 
light-emitting diodes, optical components, or photovoltaic 
systems. 

Superior light-trapping characteristics of nanowires, 
including polarization-insensitivity, omnidirectionality, and 
broadband working ranges are demonstrated in this study.[8-
10] These advantages are mainly attributed to the 
subwavelength dimensions of the nanowires, which makes the 
nanostructures behave like an effective homogeneous medium 
with continuous gradient of refraction index, significantly 
reducing the reflection through destructive interferences. The 
relation between the geometrical configurations of 
nanostructures and the light-trapping characteristics is 
discussed. We also demonstrated their applications in solar 
cells and photodetectors. This research paves the way to 
optimize the nanostructured optoelectronic devices with 
efficient light management by controlling structure profile of 
nanostructures. 

 
 
 
Realizing  High‐Efficiency 
Omnidirectional  Si  Solar 
Cells  via  Hierarchical 
Architecture  Concept  with 
Radial Junctions 
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Abstract— We present a robust, time and cost efficient, signal enhancement method for the micro contact-printed gratings. 
Using a poly dimethylsiloxane (PDMS) stamp with 20 μm alternating stripes, gratings of receptor molecules created on a gold 
surface. The coated magnetic particle formed sandwich assay on micro contact-printed receptors and served as a base for the 
magnetic accumulation of added uncoated micro/nano magnetic particles under an external magnetic field. The magnetic 
accumulation resulted in 32% amplification of the area of the base beads in the recorded image corresponding to signal 
enhancement. 

 
 

Micro-contact printed gratings are widely used in 
biosensing for fluorescent or radio-label free, cost effective 
and sensitive detection [1], [2]. In order to form periodically 
patterned gratings, briefly a poly dimethylsiloxane (PDMS) 
stamp is constructed using a master mold made of silicone and 
patterned through the standard lithography techniques. The 
receptor molecules are micro contact-printed on the surface 
using the PDMS stamp. After this step target molecules and 
secondary labels can be captured on the surface forming the 
sandwich assay (Figure 1 A, B, C). The sandwich assay can be 
detected using laser diffraction based methods or optical 
image processing based methods [1]. 

 Magnetic micro/nano particles can be coated with 
receptor molecules to specifically capture and separate target 
molecules from complex mediums [3] such as blood, serum, 
and urine. After capturing and separating target molecule, the 
magnetic bead + target solution can be exposed to the sensor 
surface which is already coated with receptor molecules to 
form sandwich assay for biosensing.   

In this work, gratings of biotinylated bovine serum 
albumin (BBSA) are created on gold substrates through micro-
contact printing. The magnetic beads coated with biotin are 
used to capture and separate streptavidin molecules. The 
captured streptavidin exposed to gratings and the sandwich 
assay formed on the gold surface (Figure 1 C). The sandwich 
assay on the gold substrate starting from the surface is;  

BBSA + streptavidin + magnetic bead.  
In order to enhance the signal an external magnetic field 

of 8 mT is applied using permanent magnets and iron nano 
particles are introduced to medium. Magnetic field created 
dipoles on the magnetic particles and magnetic dipole-dipole 
interaction resulted in accumulation of iron nano particles 
around the magnetic particles in the sandwich assay (Figure 1 
D).   
 

 
 
 

Figure-1: A: Illustration of micro/nano magnetic particle accumulation on 
micro contact-printed gratings. A: micro contact printing, B: immobilized 
receptor molecules on the surface, C: sandwich assay on the surface, D: 
magnetic particle accumulation around the base beads. 

As a result of the magnetic dipole-dipole interaction each 
magnetic particle applies a force to other particles around. The 
components of this force is theoretically given in equations 1 
and 2 [4], [5] 

 
	 1 3 2 																																	 1 	

 
	 2 																																												 2 	

 
where R is the distance between particle centers, a and b are 
the radius of the interacting particles, B is the magnetic flux 
density, μ0 is the permeability of free space, χ is the magnetic 
susceptibility, and θ is the angle between the magnetic field 
direction and the line connecting particle centers. 

 

 
 

Figure-2: Optical microscope images of gratings. A:Before amplification B: 
After amplification.  

The images of the gratings before and after adding the 
iron nano particles are recorded using an optical microscope. 
The images are processed using a Matlab code prepared to 
calculate the area of the beads and to quantify the signal 
enhancement. As a result of the magnetic accumulation, the 
area of the gratings are increased an average of 32%. 

The signal enhancement method is promising since the it 
is simple to implement, time and cost efficient and it does not 
depend on any biomolecular-binding event which requires 
temperature and pH control. 
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In this paper, a multiscale hierarchical method is proposed based on the concept of representative volume element (RVE) and hyperelasticity 
theory to seek the mechanical characteristics of heterogeneous nano-materials. In order to connect atomic information to continuum model, 
fourth-order polynomials in terms of the first, second and third invariants of the right Cauchy-Green tensor  are fitted to energy functions 
obtained from molecular dynamics (MD) simulation. Each integration point of finite element mesh inherits its mechanical properties from the 
RVE associated to that integration point. The comparison between numerical results and MD simulations illustrates the efficiency of proposed 
multiscale method. 

 
    The continuum mechanics approaches are incapable to 
investigate the characteristics of materials in the nano scale. 
Furthermore, MD methods are strictly restricted to the length 
scale and simulation time. Thereupon, multiscale method as an 
effective tool utilizes continuum mechanics approximation 
methods to simulate a large numbers of atoms based upon the 
characteristics of atomic models [1].  

    In this contribution, a hierarchical multiscale method is 
presented to seek the effect of random Al impurities on 
mechanical properties and bulk modulus ( ) of crystal Ni 
RVE. The MD simulation is performed in NVT ensemble, in 
which the EAM interatomic potential is employed. To obtain 
equivalent lattice parameter, the weighted average between 
lattice parameters of atoms is calculated. The Polynomials of 
strain energy density are achieved from excreting biaxial and 
shear strain deformations to the heterogeneous nano-
crystalline RVE, demonstrated in Figure-1. 

 

Figure-1: Variation of elastic constants and bulk modulus of crystal Ni RVE at 
different concentrations levels of Al atoms. 

    As can be seen in Figure-2, the elastic constants are 
manipulated from computing the second-order derivative of 
polynomials corresponding to strain energy density with 
respect to strain and the bulk modulus is computed in terms of 

 and . As the random Al impurities are increased, the 
elastic constants and bulk modulus decrease. It can be 
rationalized due to size and elastic modulus mismatch between 
Ni and Al atoms.  

    In order to bridge the atomic region to continuum zone, the 
strain energy function is employed to depict the material 
behavior with its material constants.  

 

Figure-2: Polynomials of the total strain energy density for the; (a) biaxial, (b) 
shear strain deformations. 

    Material constants are gained from fitting energy function 
to polynomials of strain energy density. According to the 
hyperelasticity theory [2], the second Piola-Kirchhoff stress 
and Eulerian elasticity tensor are achieved from computing the 
first and second derivation of hyperelastic energy function 
with respect to right Cauchy-Green tensor , respectively. 
Figure-3 shows a rectangular plate containing crystal Ni RVE 
with the presence of random Al atoms selected to investigate 
the efficiency of proposed multiscale method. 

  

Figure-3: The stress τxy (GPa) contours for a rectangular plate with crystal Ni-
x% Al RVE under shear strain deformation along [0 1 0] direction at the right 
edge; Crystal (a) Ni-10% Al, (b) Ni-90% Al RVE. 

*Corresponding author: jafarian@tic.sharif.edu 
[1] Khoei, A.R. and P. Ghahremani, Temperature-dependent multi-

scale modeling of surface effects on nano-materials. Mechanics of 
Materials, 2012. 46: p. 94-112. 

[2] Bonet, J. and R.D. Wood, Nonlinear continuum mechanics for 
finite element analysis. 2000: Cambridge University Press. 
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Surface-enhanced Raman Scattering on Tunable Plasmonic 3D Nanostructures 
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Abstract— Surface-enhanced Raman scattering (SERS) is a powerful technique used for characterization of biological and 
non-biological molecules and structures. Since plasmonic properties of the nanostructures is one of the most important factor 
influencing SERS activity, fabrication of tunable plasmonic properties of SERS substrates are crucial in SERS studies. In this 
talk, novel approaches for fabrication of tunable plasmonic 3D nanostructures are discussed.   

Surface plasmons (SPs) are the coherent oscillation of free 
electrons in noble metal film or nanoparticle surface induced 
by electromagnetic radiation in the metal-dielectric interface. 
The emerging field of research on the light-metal interactions 
is known as “plasmonics”, which is the branch of the 
nanophotonics [1,2]. Fabrication of tunable plasmonic 
nanostructures is the focal point for the design of novel SERS 
substrates due to their major contribution of electromagnetic 
enhancement to the SERS enhancement mechanism. 
Electromagnetic enhancement is directly related with surface 
plasmons generating on the nanostructures.  Thus, higher 
SERS enhancement factors are obtained when the wavelength 
of the LSPR of the nanostructure (λLSPR) is located between 
the excitation wavelength (λexc) and the wavelength of Raman 
signal (λRS) [3,4]. Several advanced methods have been used 
to fabricate 3D nanostructures to control and manipulate the 
plasmonic properties (wavelength of the surface plasmons and 
magnitude of the electromagnetic field generated on the 
surface) in order to maximize the enhancement factor for 
SERS experiments [5,6]. 

In this talk, novel approaches for the fabrication of 3D 
nanostructures (nanovoids and nanodomes)  having tunable 
plasmonic properties by combining of soft lithography and 
nanosphere lithography was discussed. First, convective-
assembly method was used for the uniform deposition of the 
latex particles on a glass slide using to obtain template for the 
PDMS surfaces (Figure 1A). After the PDMS was poured on 
the latex thin film to obtain nanovoids on the PDMS surfaces 
having different diameters and depths depending on the size of 
used latex particles.  Soft lithography offers three important 
advantages: parallelism, simplicity and flexibility. Finally, Ag 
layer (60 nm) was sputtered on the PDMS to obtain flexible 
plasmonic nanostructures (Figure 1B) . Plasmonic properties 
of these nanostructures were tuned by changing the size of the 
latex particles. For larger particles, larger diameter and deeper 
nanovoids were obtained. For smaller particles, smaller 
diameter and shallower nanovoids were obtained. To obtain 
nanodomes having different plasmonic properties nanovoids 
on the PDMS surfaces were filled with the silver.  When the 
larger diameter PDMS surfaces were used for the fabrication 
of 3D nanostructures as template (Figure 2A), 3D 
nanostructures having larger diameter were fabricated (Figure 
2B). In this way, the plasmonic properties of the 
nanostructures were tuned by changing of the diameters and 
heights of the fabricated 3D nanostructures. The structural 
properties were characterized using scanning electron 
microscopy (SEM) and atomic force microscopy (AFM). The 
characterizations of optical properties of nanostructure were 

performed using UV/Vis absorption spectroscopy, dark field 
microscopy, and SERS.  

  
 
Figure-1: SEM images of deposited latex particle on a glass slide (A), Ag 
coated PDMS nanovoid structures (B) 

 

Figure-2: 3D AFM images of nanovoids on the PDMS (A) and 
fabricated Ag nanodomes (B)  using 1600 nm latex particles. 

SERS spectra were obtained to evaluate the SERS 
performance of the fabricated Ag nanovoids and nanodomes 
using Raman reporter molecules. The experimental and 
theoretical results showed that SERS performance of the 
nanovoids was strongly dependent on the depths and 
diameters. However, SERS performance of the nanodomes 
was strongly dependent on the heights and diameters.    

In conclusion, these nanostructures are simple to fabricate 
and their plasmonic properties can easily be tuned by changing 
the size of the latex particles used as mold. High SERS 
enhancement factors offer great promise for their use in 
SERS-based sensing and characterization of biological and 
chemical structures.   

Fabrication and characterization of Ag nanodomes studies were supported 
by TUBİTAK (Project Number: 114Z414).  
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Synthesis and electrochemical characterization of electrospun nB2O3/PAN nanofiber-based composite 
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Abstract— Over the years lithium ion batteries have been a topic of interest in the scientific community in order to satisfy escalating needs for 
highly efficient energy devices. Polymer electrolytes alone cannot provide adequate ionic conductivity and electrochemical properties. One 
possible approach is to incorporate inorganic ceramic fillers into the polymer matrix to construct a composite polymer electrolyte. Here we report 
electrospun approach of producing a series of composite nanofiber membranes from nano boron oxide (n B2O3)/ polyacrylonitrile (PAN) 
solutions with different n B2O3 content. Enhanced electrochemical stability window and thermal stability were observed due to the addition of n 
B2O3 in these composite nanofiber electrolytes. 

 

Over the years lithium ion batteries have been a topic of 
interest in the scientific community in order to satisfy 
escalating needs for highly efficient energy devices [1]. The 
choice of the polymer matrix is very important as their 
properties have a great impact on the battery performance [2]. 
Key factors of a desired polymer electrolyte (PEs) include 
high ionic conductivity, good mechanical strength, 
compatibility with electrode and good thermal and 
electrochemical stability[3, 4]. 

 Electrospinning is one of the several techniques to 
produce porous PEs. It predominates the other techniques due 
to its promising nature to produce polymer fibers that have 
superior porosity, unique intercalated pore structures and 
greater surface area to volume ratio, which overall enhances 
the electrochemical properties as well as ionic conductivities 
compared to other technique [5-7]. 

 
 

 
 

Figure-1: SEM images of electrospun n B2O3/PAN composite membranes 
with various 12%  n B2O3 content. 

 
In this work we made use of electrospinning technique to 

synthesize a series of composite nanofiber membranes from n 
B2O3/ PAN solutions with different nB2O3 (0, 3, 6, 9&12) 
content. The effect of nB2O3 content on morphology, structure, 
thermal stability, electrochemical stability and ionic 
conductivity were studied. Addition of n B2O3 leads causes the 

fiber diameters to increase as well as the electrolyte uptake. 
The obtained nanofibers were thermally stable up to 350 ºC.  
The sample  3 wt% nB2O3/PAN membrane exhibits the 
highest ionic conductivity of 10-2 at 70 ºC. The 
electrochemical stability of the nanofibers also enhances due 
to the addition of n B2O3, all fibers were electrochemical 
stability up to 5.0 V (vs Li+/Li). 
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Figure-2: Linear sweep voltammogram curves of n B2O3/ PAN composite 
nanofibers 
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Fractal Structure Formation at the Graphene-Copper interface During Chemical Vapor 
Deposition: A nanoscale friction perspective 
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Abstract— We studied the contaminants occurring on the surfaces during the Chemical Vapor Deposition (CVD) growth of 
graphene on copper foils. We discovered the formation of various dendritic particles as a function of CVD parameters, and 
investigated the nature of their generation. With the application of probe microscopy, with a focus on lateral force microscopy, 
whether these dendrites form at the graphene-copper interface or on the graphene layers were investigated. 

Graphene attracted great attention since it was first 
theoretically suggested [1]. After Geim and Novoselov 
isolated graphene sheets from graphite with mechanical 
exfoliation and measured the predicted electronic properties 
[2-4], the research on graphene expanded rapidly and gave 
birth to the field of two-dimensional materials. Although the 
first measurements on unique properties were exciting, 
production of large area defect-free graphene is strongly 
required for applications for real life uses. For this purpose, 
Chemical Vapor Deposition (CVD) growth of graphene on 
metal foils was shown to be the potential method since it 
provides possibility to scale up [5]. During CVD process 
metal foils are heated up to 1000°C in a quartz tube under the 
flow of a mixture of hydrogen and argon. In order to grow 
graphene, methane is let in to the tube for a short while with. 
The quality of CVD grown graphene is strongly dependent on 
the growth parameters [5-9]. 

Although improving the graphene quality in both vacuum 
and atmospheric pressure CVD is one of the most intensely 
worked subtopic in graphene research, there are still apparent 
factors affecting the quality of the graphene grown. It has been 
known since the first CVD growth of graphene on Cu foils in 
a quartz tube that some droplet like silicon-oxide contaminants 
appear on the graphene layers [5, 10-14]. Recently it has been 
shown that these contaminants occur before the growth of 
graphene and they are quite mobile on the copper surface [13].  

We have performed CVD processes with different 
parameters in order to control the shapes and sizes of these 
silicon-oxide contaminants. As a result of these experiments, 
we discovered the formation of silicon-oxide fractal structures 
and developed the methodology to generate different shapes 
and sizes of nano scale dendritic structures during graphene 
growth by AP-CVD (Figure-1). We also investigated the 
formation of similar structures on bare Cu foils and we present 
a novel method to produce silicon-oxide dendritic nano 
particles with uniform distribution on Cu foils. Additionally, 
we show that these structures can be transferred on to other 
substrates using a similar procedure to graphene transfer [15]. 
 

 
Figure-1: Scanning Electron Micrographs of (a) silicon-oxide particles on bare 
copper surface, (b) point-like impurities between graphene and copper, (c) 
fractals on graphene/copper. 

In this presentation the effective parameters on the 
occurrence of dendritic impurities will be discussed. To 
understand the mechanism of fractal formation, we 
investigated whether these particles exist on or between the 
graphene-layer and copper-surface. Lateral Force Microscopy 
(LFM) was employed to solve this problem (Figure-2) [16].  

 
Figure-2: (a,d) Topography and (c,f) friction maps of two different type of 
silicon-oxide structures. (b,e) Histograms of friction maps showing force 
distribution on the scanning regions (c,f). 
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Abstract— In this study, novel silk protein nanocarriers at various formulations were developed for small interfering RNA 
(siRNA) based gene silencing therapy for larynx cancer. The size, zeta potential, morphology and chemical properties of the 
nanoparticles were investigated. The results indicate that our novel nanoparticles have the potential of being an efficient vector 
as a siRNA carrier. 

Head and neck cancer (HNC) is the 6th most common 
cancer worldwide. Among HNC types; larynx cancer is the 
second leading respiratory system cancer after lung [1]. Due to 
the disadvantages of current surgical treatments and 
inadequacies of other therapies, new methods as directly 
targeting of cancer cells thereby preventing damage to healthy 
tissues, must be developed to cure larynx cancer. siRNA 
strategies are one of the new generation therapeutics by 
inhibiting directly the undesired gene’s mRNA [2]. However, 
its negatively character and rapid decomposition by nucleases 
cause limitation in therapeutic use of siRNA. Therefore, an 
effective and suitable carrier system is needed for 
transportation of siRNA into the target cells [3]. Silk proteins 
are FDA approval materials being non toxic, biodegradable 
and have functional groups. They are also commonly used as 
nanoparticle forms for drug and nucleic acid delivery due to 
their high transfection ability and stability against to enzyme 
DNase [4].   

The aim of this work is to properly synthesize and 
characterize silk protein nanoparticles having various 
chemical properties as siRNA delivery tools for larynx cancer 
therapy for our further in vitro and in vivo studies. 

Silk fibroin was purified from Bombyx mori cocoons and 
silk sericin was used as commercially. Fibroin was dissolved 
in LiBr solution and after dialysis, centrifuge and drying steps 
fibroin powder was obtained. Sericin and fibroin nanoparticles 
and their blend with albumin at different ratios were produced 
via desolvation technique.  

 

 
 
Figure-1: The general preparation scheme of the nanoparticles  

Sericin, fibroin, albumin, sericin-albumin and fibroin-
albumin formulations were dissolved in water and after 
adjusting pH to 7-8, acetone was added until the solution 
became turbid. Glutaraldehyde solution (8% v/v) was used as 
crosslinker. The mixture was centrifuged and washed with 
distilled water to get the nanoparticles. Size distrubutions and 
zeta potential of the particles having varios mass ratios were 
investigated by DLS and Zeta-Sizer. The morphological 
characterization was evaluated using SEM. Besides, FTIR and 
NMR analyses were carried out in order to determine the 
physicochemical properties of the particles.  

 
According to the results, nanoparticle formulations  

exhibited diameters ranging between 126 nm and 1002 nm and 
surface charge between -15 mV and -42 mV.  Fig. 2 shows 
that sericin-albumin (1:1 w/w) nanoparticles have spherical 
shapes with small quantities of aggregation. 
 

 
 

Figure-2: The SEM image of the Ser-Alb (1:1 w/w) nanoparticles 

       Consequently, in the presented study silk protein 
nanoparticles with different formulations were prepared and 
characterized suitable in size and surface charge to effectively 
deliver specific siRNA molecules into the larynx cancer cells 
in vitro and in vivo for our further works. 
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Abstract—In this study Ca3Co4O9 sample were synthesized by solid-state reaction technique. The nominal composition and 
crystal structure of Ca3Co4O9 sample were determined by X-ray diffraction. Magnetic properties of the samples were 
investigated by vibrating sample magnetometer (PPMS). Temperature and field dependence of magnetization measurements 
revealed that there are two magnetic phase transitions below 30 K. The first one appears at 25 K and is corresponding to a 
transition from paramagnetic to ferromagnetic phase. This ferromagnetic phase turns out to be an antiferromagnetic with 
further cooling the sample below 5 K. These magnetic transitions of layered structures disappear by Ti and Bi doping.  
 
 
The high demand for natural energy resources makes it 

crucial that new and alternative sources of energy are 
developed. As an example, conversion of waste heat directly 
into electricity is an efficient, economical, and 
environmentally friendly alternative. Thermoelectric (TE) 
devices which are low cost, pollution and maintenance-free 
allows for the harvest of waste energy. Oxide materials are 
considered to be hopeful for future thermoelectric 
applications, because they have many advantages such as 
nontoxicity, thermal stability, high oxidation resistance, etc. 
Cobalt-oxide-based layer-structured crystals including 
NaxCoO2, Ca3Co4O9, and their derivative compounds have 
been studied recently, since high thermoelectric 
performance[1].  

The layered Ca3Co4O9 is a candidate material for 
thermoelectric (TE) power application due to the high Seebeck 
coefficient [2]. Due to the both spin based transport and spin 
Seebeck, the magnetization evaluation should have been 
studied more intensively. This study investigates structural 
and magnetization process of incommensurately layered 
Ca3Co4O9. The crystal structure of samples which synthesized 
at various temperatures. were characterized by X-ray 
diffraction using Cu Kα radiation (λ = 1.542 Å) in a standard 
θ–2θ configuration. Magnetic properties of samples were 
investigated by Quantum design PPMS measurement system. 
The temperature and applied field dependences of 
magnetization of samples were recorded by using a Vibrating 
Sample Magnetometer (VSM). Zero-field cooling (ZFC) and 
field-cooling (FC) conditions for magnetization as a function 
of temperature were performed at magnetic field of 20 Oe. As 
seen in Figure 1 the powdered nanocrystalline form of 
Ca3Co4O9 has paramagnetic behavior between 400 and 30 K 
temperature range and at 20 K there is a magnetic phase 
transition. This phase transition has been attributed to the 
ferri-to ferromagnetic transition below Neel temperature. 

 

 

a-) 

 

b-) 

 

Figure-1. (a) Schematic crystal structures of layered cobalt oxides. Left: 
AxCoO2 (A = Li, Na, Ca, Sr). Right: Ca3Co4O9. Both crystals have CoO2 
layers composed of edge-shared CoO6 octahedra [3]. (b) Temperature 
evaluation of magnetization in a field of 20 Oe after cooling the sample in 
zero field (ZFC) and in afield of 20 Oe (FC). 
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Abstract— Superhydrophobic polysiloxane nanofilaments were successfully grown on polymer coatings and glass surfaces 
using methyltrichlorosilane via gas phase reactions under controlled humidity environment. Wettability, morphology and 
transparency of the obtained surfaces were characterized by contact angle measurements, scanning electron microscopy and 
UV-vis transmittance tests, respectively. 38 % relative humidity (RH) was found to be the optimum value for the growth of 
polysiloxane nanofilaments on glass. Advancing contact angle values between 164°-168° and 166°-172° were obtained on 
glass surfaces and polymer coatings, respectively.  
 

In 2006, two groups independently reported on the first 
successful synthesis of the one-dimensional superhydrophobic 
polysiloxane nanofibers via surface initiated polymerization of 
methyltrichlorosilane (MTCS) in the vapor phase [1] and in 
solution phase under controlled humidity environment [2] by 
Seeger and coworkers and by McCarthy and coworkers 
respectively. Since these coatings were superhydrophobic, 
transparent and the applied procedure was not expensive, this 
method attracted many researchers. Several reports have been 
published on the formation of polysiloxane nanofibers using 
MTCS, [3-8] vinyltrichlorosilane, [9] methyltriethoxysilane 
[10,11] and methyltrimethoxysilane [10] on silicon wafers, 
glass slides and other surfaces such as textiles either in  vapor 
phase or solution phase.  

In this work, the growth of polysiloxane nanofibers on 
coatings obtained by emulsion polymerization and glass 
surfaces using MTCS via gas phase reactions were obtained 
successfully. Glass substrates were activated by the piranha 
solution in order to add hydroxyl groups to the surface. The 
activated substrates were reacted with MTCS via gas phase 
reactions. Butyl acrylate/methyl metharcylate/metharcylic acid 
(BA/MMA/MAA) terpolymer, (butyl acrylate/methyl 
methacrylate (BA/MMA) copolymer and polystyrene (PS) 
were synthesized by both emulsion and solution 
polymerizations and the polymer coatings were coated on 
glass substrates by dip coating. Polysiloxane nanofibers were 
grown on these coatings using MTCS via gas phase reaction at 
38 % RH. 
 
Table-I Equilibrium (ϴe), advancing (ϴa) and receding (ϴr) contact angle 
values, contact angle hysteresis (CAH) and average diameter of nanofilaments 
prepared on activated glass surfaces at room temperature at 38 %RH 
 

MTCS/ 
desiccator 
volumes 
(ml/ml) 

Time 
(h) e () a () r () 

CAH 
() 

Average 
Diameter 
of Nano 

filaments 
(±3 nm) 

2x10-5 2 152±2 164±2 150±2 14 35 
6x10-5 2 157±2 167±1 150±1 17 34 
1x10-4 2 157±2 168±2 154±1 14 37 
2x10-5 24 161±2 166±1 152±2 14 40 
6x10-5 24 164±1 166±1 159±1 7 38 
1x10-4 24 167±1 169±1 162±1 7 52 

 
As seen in Table I, reaction time and the amount of MTCS 
were varied during the experiments on glass surfaces. For all 
conditions, superhydrophobic surfaces with contact angle 
values higher than 150° were successfully obtained. It is seen 
that contact angles increased  with the increase of time and e 

and a increased from 152° up to 168° with the increase of 
time from 2 to 24 h. Furthermore, as the reaction time 
increases, a slight increase in the diameter of nanofilaments 
was observed for all MTCS concentrations.  
 
  

 
Figure-I: SEM images and equilibrium static water droplets of 
superhydrophobic polymer coatings (a) BA/MMA/MAA, (b) BA/MMA, (c) 
PS prepared by emulsion polymerization, the reaction time is 24 h.  

Figure I showed that polysiloxane nanofilaments can be 
successfully grown on the polymer coatings which were 
prepared by emulsion polymerization. It was shown that the 
surface hydroxyl groups are not required for the polysiloxane 
nanofilament growth on polymeric coatings, since we can 
grow nanofilaments on polymers that do not contain any 
surface –OH group.  
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Microbial Detection on cotton swab via Surface Enhanced Raman Scattering 
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Surface Enhanced Raman Scattering (SERS) is a powerful technique for identification of microorganisms due to 
its high sensitivity, inherent fingerprint information, narrow spectral bands and allowing mixture content detection 
and water compatibility. There are millions of microorganisms living in human body and the environment. Some 
of them can pose danger to the environment and human health. In the field, at the point of sample collection, it is 
necessary to develop a portable, inexpensive and highly sensitive technique to detect microorganisms. The usage 
of disposable cotton swabs are highly efficient approach compared to traditional microbial techniques. In this 
study, we evaluated a cotton swab based approach for fast identification of bacteria on contaminated surfaces. It 
was possible to identify the nature of contamination even in less than 104  bacteria cells on area of 22x22 mm after 
swaping the surface with a cotton swab and  awaiting the swab at culture condition for 6 h. 

 
 

E.coli, S. Epidermis and S.Aureus bacterial species were 
dried on a glass surface and collected with a swab from the 
surface. 16X AgNP solution was dropped on the swab (Fig-1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig-1: A cotton swab (a), bacteria on swab (b), AgNP solution 
on swab (c), bacteria interacted with 16X AgNP solution on swab (d). 

 

 
Fig-2: Raman and SERS spectra of cotton swab, and E.coli. 

 
Cotton swab has some similarities with E.coli spectrum. 

However, it’s clearly distinguishable from the cotton swab as 
shown in Fig-2. 

Fig-3: E.coli detection on cotton swab via SERS in the limit of 
105 bacteria. 

After obtaining limit of detection of microbial detection 
on cotton swab, for the identification of lower quantities of 
bacteria (Fig-3), the samples were incubated in a minimal 
growth media for couple of hours. 

 
 

Fig-4: The incubation of bacteria collected on a cotton swab 
rinsed in a minimal growth media, from the glass surface for couple 
of hours until it’s detectable. 

 
Thanks to Yeditepe University for funding this study. 

 
 

*Corresponding author: Nur Selin Kaya 
nrslnky@gmail.com 

 
[1] I. Vliegen, J.A. Jacobs, E. Beuken, C.A. Bruggeman, C. Vink, J. 
Microbiol. Methods  66, 156 (2006). 
[2]S.L.W. On, Clin. Microbiol. 9, 45 (1996). 
[3] X. Ge, A.M. Asiri, D. Du, W. Wen, S. Wang, Y. Lin, TrAC Trends Anal. 
Chem. 58 (2014). 
[4]L.L. Qu, Y.Y. Geng, Z.N. Bao, S. Riaz, H. Li, Microchimica Acta, 4, 180 
(2016). 

12th International Nanoscience and Nanotechnology Conference 

ORAL Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

79



Improvement on the Photovoltaic Device Performance of n-CdS/p-Si Heterojunction Diode with the 
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Abstract— Inclusion of Ag nanoparticles (Ag NPs) resulted in the enhancement of photovoltaic efficiency of CdS/p-Si 
heterojunction diode. Ag was chosen for the metal nanoparticles due to high scattering cross section into the substrate which 
causes to increase the optical path length. The effect of plasmonic layer was studied with the help of illuminated current-
voltage characteristics of CdS/p-Si and CdS/Ag NPs/p-Si.  
 

In this study, the effect of plasmonic nano-Ag layer in CdS/p-
Si solar cell structure was examined under the aim of 
enhancement in the cell performance of this diode. Plasmonic 
nano-layer has been point of interest to achieve a promising 
way to improve the efficiency of thin film solar cells [1, 2]. In 
the photovoltaic device applications, this structure can 
increase the light absorption by providing light trapping inside 
the junction.  
 
 
 
 
 
 
 
 
 
 

 
Figure-1: Schematic diagram of the CdS/Ag NPs/p-Si/Al heterojunction 
 
 
To fabricate CdS/Ag NPs/p-Si structure, 100 nm thick CdS 
thin film was grown on one-side polished p-type (111) mono-
crystalline 600 μm Si wafers with the resistivity value of  1-3 
(Ω.cm) at room temperature by using thermal evaporation of 
high quality CdS powder source. Ag was chosen for the metal 
nanoparticles due to high scattering cross section into the 
substrate which causes to increase the optical path length and 
to have a lower absorption coefficient. In the previous work 
[3], authors presented that the decoration of metal 
nanoparticles by the self-organized mechanism of dewetting 
can control and manipulate the particle size and shape on the 
surface of the Si wafer. Therefore, in this work, 10 nm thick 
Ag plasmonic layer was deposited on Si surface to improve 
photovoltaic characteristics of CdS/p-Si heterojunction diode.   

 
 

 
 

Figure-2: SEM image of Ag nanoparticles 

The effect of introducing plasmonic layer on the overall 
performance of the cell was studied in terms of the 
morphology, crystalline behavior, optical absorption and 
reflection, I-V characteristics. In addition, by the same 
deposition process, CdS thin films were also deposited on the 
commercial soda lime glass substrate in order to determine the 
film characteristics of this layer. These CdS samples showed a 
polycrystalline zinc-blende structure with a strong preferred 
orientation along the (1 1 1) direction, their band gap energy 
was calculated around 2.42 eV and room temperature 
resistivity measurments performed by van der Pauw method 
indicated that they were in high resistitiy nature in the order of 
105 Ω.cm. The reflection experiments were carried out in 
CdS/p-Si and CdS/Ag NPs/p-Si thin films, and the results 
were also compared with characteristics of bare Si substrate.  
 
An enhancement in the photocurrent was observed in CdS/  
Ag NPs/p-Si compared to CdS/p-Si from I-V measurements 
under AM 1.5 illumination by the help of solar simulator. 
Under consideration of plasmonic effect of Ag nanoparticles, 
this enhancement can be resulted in change in absorption 
within the junction and so that increase in photocurrent 
response of heterojunction device. 
 
*Corresponding author: seda.kayra@atilim.edu.tr 
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Surface-enhanced Raman Scattering for in situ Monitoring Biofilm Formation on  
2D and 3D substrates 
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Abstract— Biofilm formation of clinically relevant microorganisms on medical devices is threatened human health. 
Identification of biofilm formation in molecular level is very important to fight against with pathogenic activities caused by 
biofilm-associated microorganisms. In this study, we monitored biofilm formation of clinically important microorganisms; 
Pseudomonas aeruginosa, Staphylococcus epidermidis and Candida albicans on 2D and 3D substrates in molecular level by 
surface-enhanced Raman scattering (SERS). The results showed that the SERS can be used for identification of biofilm 
formation characteristics of pathogenic microorganisms in clinic. 

 

Biofilm is a composition of polysaccharides, lipids, 
proteins, genetic materials and humic substances [1]. The 
extracellular polymeric substance acts as a protection shell and 
provides resistance to microorganisms against antibiotics and 
antimicrobial agents. 

In this study, we used agar plates, polymer (polymethyl 
methacrylate and polyvinyl chloride) coated glass slides and 
glucose containing gelatin 3D scaffolds for monitoring biofilm 
formation with SERS. We used citrate reduced silver 
nanoparticles (AgNPs) as a substrate. The schematic diagram 
of the experimental design is shown in Figure 1. 

 

 
Figure-1: Schematic diagram of the experimental design. 

The biofilm formation of Pseudomonas aeruginosa (P. 
aeruginosa) was monitored between 4 h and 120 h incubation 
times as shown in Figure 2. The concentration changes on 
DNA, RNA, protein and carbohydrates were observed with 
evaluating spectral changes on SERS spectra. The peaks at 
730 cm-1, 1567 cm-1 and 796 cm-1 are attributed to 
peptidoglycan and DNA/RNA [2-8], respectively, the peak 
intensities decreased after 48 h incubation. The maturation of 
the biofilm formation caused this situation through preventing 
the interaction of AgNPs with biofilm components in the 
biofilm composition. The peaks, which are attributed to 
polysaccharide, tyrosine, Amide I and Amide III show an 
intensity increase profile during the maturation of biofilm 
formation. 
Pyocyanin is a toxic blue-green pigment expressed by P. 
aeruginosa during biofilm formation and it was used as a 
biomarker for detection infections caused by P. aeruginosa 
with SERS [9]. The intensity of the peaks at 1085 cm-1, 1181 
cm-1 increased after 8 h incubation and the peak at 1355 cm-1 
appeared after 4 h incubation, which demonstrates the 
pyocyanin expression from bacteria. 

 
 

Figure-2: SERS spectra of biofilm formation of P. aeruginosa at different 
cultivation times between 4h and 120 h. 

The accumulation of biofilm process was investigated 
with time-dependent SERS measurements. The intensity 
changes of the peaks correspond to carbohydrates, proteins 
and polysaccharides, which demonstrated the ongoing 
metabolic proses of microorganisms during biofilm formation. 
The study showed that SERS can be used for identification of 
the metabolic activities of microorganisms in molecular level, 
which provide valuable information for development new 
therapeutic agents in clinic. 
      Acknowledgement: The authors acknowledge the 
financial support of The Scientific and Technological 
Research Council of Turkey (TUBITAK Project no: 214Z129) 
and Yeditepe University. 
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Multiferroic Perovskite BFO Based Solution-Processed Hybrid Organic–Inorganic Solar Cells 
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Abstract— We report the fabrication of solar cells by spin-coating and annealing sol–gel layers of TiO2 and BiFeO3 (BFO) on 
indium oxide (ITO) coated glass substrates. A layer of poly (3-hexylthiophene) was spin coated on to the inorganic layers to 
form hybrid organic–inorganic solar cells. X-ray powder diffraction revealed the BFO layers are polycrystalline with 
rhombohedral texture and average crystallite size about 20nm. Scanning electron microscopy images showed the films are 
granular and microporous. Irradiation with visible light resulted in a photocurrent of 0.05 mAcm-2 and an open circuit voltage 
of -0.46 V. 

Over the past few years there have been major advances 
in the solution-processing of hybrid organic–inorganic solar 
cells [1]. The discovery that organometal-halides with a 
perovskite structure that can be solution processed has lead to 
remarkable increases in power conversion efficiency [2]. 
Among the family of metal-oxide perovskites, BFO is an 
archetypical example of a room-temperature multiferroic 
material [3]. BFO is a direct bandgap (~2.6 eV) semiconductor 
with a large electrical polarization and weak ferromagnetism 
at room temperature [4]. It is well known that spin-coated sol–
gel methods by annealing films, which have more defects 
(i.e.usually oxygen vacancies) and lower saturation 
magnetization and electric polarization [3]. 

BFO ferroelectrics can produce an open circuit voltage 
(Voc) much larger than the optical bandgap. However, a large 
Voc has not been observed in sol–gel prepared thin films. Here 
we report a procedure to fabricate solar cells using solution-
processing (sol-gel) techniques based on a BFO absorber 
layer. TiO2 known as hole blocking layer, BFO as the light 
absorbing material, and poly (3-hexylthiophene) (P3HT) as an 
electron blocking layer.  

ITO coated glass substrate slides (15×15 mm2) were 
cleaned and a “dense” TiO2 layer was deposited by spin 
coating to increase the surface energy. Next, the “porous” 
TiO2 layer was spin-coated and annealed. Then the BFO layer 
was spin coated and annealed. The layer thicknesses were 
determined with a Dektak XT profilometer (app. 600 nm). A 
P3HT, solution was spin coated on top of BFO. Finally, 
Aluminum (100nm) was deposited by thermal evaporation as 
top contacts. 

 

The surface morphology characterized by scanning 
electron microscopy (SEM) of the BFO layers were granular 
with average crystallite size about 20nm and without 
macroscopic cracks in the film. The x-ray diffraction (XRD) 
reveals the TiO2 and BFO layers are polycrystalline. The 
presence of the (014) and (110) peaks indicate the 
rhombohedral phase. The peak at 25.5° is characteristic of the 
(101) plane of TiO2 in the anatase phase. The x-ray photo 
electron spectroscopy (XPS) spectra of the BFO film shows 
that only the peaks due to Bi, Fe and O are found in the 
spectrum. No nitrogen from the nitrate anion was observed. 
The most intense Bi peaks are the Bi (4f7/2) and Bi (4f5/2) 
with binding energies of 159.5 and 164.8eV, respectively. The 
main Fe peaks are the Fe (2p3/2) and Fe (2p1/2) with binding 
energies of 711.1 and 724.6 eV, respectively. 

According to the current density–voltage (J–V) 
measurements the Voc was about -0.46 V (see Fig. 1). Upon 
irradiation the maximum current density increased to 
0.05mAcm-2. The absolute power conversion efficiency 
(0.01%) is comparable with previously published values for 
BiFeO3 layers grown by PLD [4]. The low power conversion 
efficiency may be because of the oxygen vacancies in the BFO 
layer and the choice of Al as the top contact. Nonetheless, Al 
is known to form an abrupt contact to the P3HT layer[5]. 
Optical absorption spectra of the micro crystals reveal two 
peaks in the visible region: one near 500nm and another 
700nm. Since we do not observe the peak at 700nm we can 
conclude that the Bi2Fe4O9 does not contribute significantly to 
the production of carriers. On-going studies are aimed at 
optimizing the thickness of each layer, changing the top 
electrode material and annealing temperature/time to improve 
the overall power conversion efficiency.  

In summary, ITO/TiO2/BiFeO3/P3HT/Al solar cells were 
fabricated by a low-cost solution deposition method. The BFO 
was grown at low temperature (275 °C) and produces a 
polycrystalline film with average crystallite size about 20nm. 
Irradiation of the cells with visible light resulted in a photo 
current of 0.05mAcm2 and open circuit voltage of -0.46 V. 
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Fig. 1. Current density versus voltage curves in the 
light(red) and dark(black). 
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1 .INTRODUCTION 
ever since graphene was first producedin the 
lab in 2004, it continuesto fascinate researchers 
around the world with its potential for next-
generationelectronics. Graphene conducts 
electricityand heat better than anything else and 
hasacombination of unique optical and 
mechanicalproperties. Electrons have 
mobilitiesin graphene over a hundred times 
thosein silicon, the most widely used materialin 
today's electronicsWe used a standardoptical 
LightScribe DVD drive to directly do the laser 
reduction ofgraphite oxide films to graphemeThat 
are used for making graphene electronics such as 
supercapacitors, but in this article only the graphene 
synthesize was discussed. 
 
2 .Materials and Procedures 
In this research laser LightScribe technique was used 
to synthesize graphene on the surface of a DVD. To 
do this, first, by hummers method in an acidic 
environment, including sodium nitrate, potassium 
permanganate and sulfuric acidgraphen oxide was 
prepared. For homogeneous solution of graphene 
oxide devices ultrasonic and centrifuges was used. 
graphene oxide homogeneous solution applied on the 
surface of special DVD set will be dred at room 
temperature. In order to turn graphene oxideinto 
grapheme a suitable laser,with a specific pattern was 
used. By applying laser energy to the resonant 
frequency the bond between graphene and oxygen 
was broked and grapheme oxide was reduced 
tographene. Thus, the optimal wavelength of laser to 
reduce graphene oxide was determined to be 789  
nm .Schematic representation with the laser  scribed 
graphene (LSG) methodis shoewn on Figure 1 . 
 
3 .RESULTS AND DISCUSSION 
in this article theTEM test was performed on 
graphene oxide solution and the graphene oxide 
layer were evidentis shoewn on Figure 2. We used 
the SEM to shows the difference of the quality of the 
prepared graphene the result of reduction ofgraphene 
oxide to graphene with the laser LightScribemethod 
is shoewn on Figure 3. 
 

 
Figure 1:Schematic representation of LSG 

a)Dvdb)Dvd+GOc)laser LightScribegraphene 

 
Figure 2 :TEM image of graphene oxide 

 

 
Figure 3:SEM image of Synthesis Graphene 
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Abstract— In this study, the decomposition of Pt(dba)2 was achieved by 3 bar hydrogen on carbon based supports (carbon 
black (CB), graphene nanoplatelets (GNP), reduced graphene oxide (rGO), and their hybrid materials in an attempt to develop 
effective and high performance Pt based nanocatalysts for PEM fuel cell electrodes. The resulting catalysts were fully 
characterized by HRTEM, XRD, Raman spectroscopy and cyclic voltammetry. The most promising results were achieved with 
Pt/CB-GNP hybrid catalyst, which was measured by CV and was calculated as 228.5 m2/g. 
 

In the last decades, fuel cells have gained increased 
attention as alternative electrical power sources due to their 
high efficiency and low pollution levels. It is an 
enviromentally friendly device as it operates with hydrogen; 
producing water as the exhaust product while generating 
electricity. Among all the fuel cell types, polymer electrolyte 
membrane fuel cells (PEMFCs) which work at relatively low 
temperatures are the most promising candidates for 
transportation, residential, and portable applications.1 The 
efficiency of a PEMFC as well as the 70 % of its cost comes 
from the membrane electrode assembly unit. This unit consists 
of two gas diffusion electrodes and a proton exchange 
membrane in between and allows the diffusion of hydrogen as 
fuel and the electrochemical reaction to occur (Figure 1). 
Therefore, the production of high quality fuel cell electrodes 
with small and thus catalytically very active MNPs and a 
strong support with high surface area is essential.  

The usage of graphene in all application fields has 
increased in the recent years since it is a widely investigated 
material with a two dimensional structure that has a very high 
surface area and remarkable electronical and physical    
properties.2 These properties combined with our synthesis 
technique enabled us achieve high performance fuel cell 
electrodes. 

In this study, we synthesized Pt based nanocatalysts using 
the organometallic synthesis approach in an attempt to 
develop effective and high performance PEM fuel cell 
electrodes.3 The decomposition of metal precursor, Pt(dba)2 
(dba: dibenzylideneacetone) were achieved directly on the 
carbon based supports (carbon black (CB), graphene 
nanoplatelets GNP), reduced graphene oxide (rGO), carbon 
black/graphene nanoplatelets (50:50) (CB/GNP), carbon 
black/reduced graphene oxide (50:50) (CB/rGO),  graphene 
nanoplate/reduced graphene oxide (50:50) (CB/GNP)) under 3 
bar H2. HRTEM results showed that Pt NPs were small in size 
(1-5 nm), homogeneous and well dispersed especially on the 
graphene derived supports, GNP and CB/GNP (Figure 2).  

 

 
Figure-2: Pt NPs on (a) carbon black and (b) graphene nanoplatelets. 

The resulting catalysts (Pt/CB, Pt/GNP, Pt/rGO, Pt/CB-
GNP, Pt/CB-rGO) were also analyzed with RAMAN 
spectroscopy, XRD, and cyclic voltammetry (CV). XRD 
results confirmed the crystal structure of the Pt NPs with Pt 
characteristic peaks (Pt 2θ) of 40.0°, 46.2°,67.5° and 81.7° 
which correspond to the (111), (200), (220) and (311) planes 
of the face-centered cubic structures of platinum crystals 
(Figure 3).4  
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Figure-3: XRD data of supported Pt nanocatalysts. 

 
The electrochemical surface area (ECSA) is an important 
parameter for the comparison of electrocatalytic activities of 
different electrocatalysts where high ECSA for a fuel cell 
catalyst indicates a high electrocatalytic activity. 5 ECSA of 
commercial Pt/Vulcan XC-72 is reported as 65 m2/g, which is 
used for comparison of the performance of the developped 
catalysts. ECSA of Pt/CB was measured as 86.6 m2/g 
indicating a better catalytic activity than the commercial 
Pt/CB (Figure 4). The most promising results were achieved 
with Pt/CB-GNP hybrid catalyst, which was measured by CV 
and was calculated as 228.5 m2/g. Fuel cell electrode 
preparation and the fuel cell performance tests will be the 
future work of this study. 
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Figure-4: Cyclic voltammetry data of synthesized supported Pt catalysts. 
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Effects of Swift Heavy Ion Irradiation on the Moiré Patterns on Highly Oriented Pyrolytic 
Graphite: Do Moiré Patterns form due to a graphene layer? 

Cem Kıncal,1 Dilek Yıldız,2 Mert Taşkın,1 Clara Grygiel,3 Cornelis J. van der Beek 4 and Oğuzhan Gürlü1* 
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Abstract— Graphene sheets on dielectric substrates can be unzipped upon swift heavy ion (SHI) irradiation with grazing 
incidence geometry. However, origin of the unzipping of graphene was not understood yet. Investigation of SHI irradiated 
HOPG surfaces with moiré patterns on them can shed light on the unzipping behavior of graphene due to the fact that moiré 
zones behave like dislocated graphene on its native substrate. In this study, effects of SHI irradiation on both moiré zones and 
clean HOPG surfaces were investigated by Scanning Tunneling Microscopy (STM). 

Since its isolation experimentally, graphene [1] has been 
attracting great interest not only due to its fundamental 
properties, but also its promises for various futuristic 
applications. However, most of these applications require 
precise tuning of the electronic properties of graphene as well 
as precise cutting/shaping of graphene crystals. Unzipping and 
folding of graphene layers transferred onto dielectric 
substrates were shown to be possible by swift heavy ions 
(SHI) [2]. However, origin of the unzipping was not 
understood yet. Experiments on SHI mediated structuring of 
graphene on its native surface, namely “graphite”, can 
illuminate the nature of the interaction of graphene with SHI. 

Reports have shown hillock like structures on Highly 
Oriented Pyrolytic Graphite (HOPG) surfaces as a result of 
SHI irradiation in perpendicular geometry [3]. Comet-like 
structures were also reported by SHI irradiation of HOPG with 
grazing incidence [4]. Although many works have been 
reported on SHI irradiation of graphitic surfaces as well as 
graphene crystal on dielectric substrates, there has been no 
study so far on the SHI irradiation of graphene on its native 
substrate. 

       
Figure-1: (a) Model for irradiation geometry. (b,c) STM images of SHI 
irradiated HOPG surfaces under 0o incidence angle and (d,e) 80o 
incidence angle. (Tunneling parameters: (b,c,e) V= 50 mV, I= 0.4 nA, (d) V= 
300 mV, I= 0.4 nA, Irradiation parameters: 109 MeV 238U31 +, 
ion flux: 3x109 cm -2 ). 
 

Rotating of top most graphene layer on Highly Oriented 
Pyrolytic Graphite (HOPG) causes super periodic moiré 
structures [5]. Such structures present the perfect opportunity 
to study the effect of the substrate on the graphene during the 
SHI irradiation of the graphene.  

In this work we studied SHI irradiation of both pristine 
HOPG surfaces and moiré zones on HOPG by STM under 
ambient conditions. Our results showed that structures, which 

are formed on HOPG surfaces, due to SHI irradiation in 
perpendicular geometry have a variety of shapes and sizes 
rather than just being hillock-like. 

             
Figure-2: (a) Large-area and (b) zoom-in STM images of SHI induced comet-
like structures on moiré zone. (c) Locally removed moiré zone on after SHI 
irradiation and (d) SHI induced defect on moiré zone on another area of the 
same sample. (Tunneling Parameters: (a,b) V= 300mV, I= 0.4nA, (c) V= 
50mV, I= 0.5nA and (d) V= 50mV, I= 0.4nA, Irradiation parameters: 109 
MeV 238U31 +, ion flux: 3x109 cm -2 ).  
 

Moreover, SHI irradiation of moiré zones on HOPG 
surfaces under grazing incidence did neither show destruction 
of the graphene layer generating the moiré pattern, nor any 
unzipping of the graphene as shown to happen on SHI 
irradiation of graphene crystals on dielectric substrates. Rather 
the defects forming as a result of grazing incidence irradiation 
were comet-like both on pristine HOPG samples as well as on 
moiré zones. On the other hand, we observed that 
perpendicularly irradiated moiré zones can either be locally 
defected as the HOPG terrace or they can be removed locally 
at a larger scale. Cross-section on the locally removed moiré 
zone shows that there is no height difference between the 
moiré zone and HOPG terrace which indicates removing of 
moiré zone locally upon SHI irradiation with perpendicular 
geometry is not due to destroying of top most graphene layer. 
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Improving gas separation performance of ZIF-8 by the incorporation of ionic liquid [BMIM][PF6] 
Fatma Pelin Kinik, Burak Koyuturk, Vahid Nozari, Cigdem Altintas, Volkan Balci, Seda Keskin* and Alper Uzun*   
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Abstract— In this study, gas adsorption and separation performance of an ionic liquid (IL) incorporated metal organic 
framework (MOF) was examined. As IL, 1-butyl-3-methylimidazolium hexafluorophosphate ([BMIM][PF6]), was chosen 
because of its hydrophobic nature and commercial availability. 2-methylimidazole zinc salt (ZIF-8) was chosen as the MOF 
due to its robust structure and commercial availability. Comparison of ideal gas selectivities of IL/ZIF-8 with those of pure 
ZIF-8 showed that at low pressures, CO2/CH4, CO2/N2 and CO2/H2 selectivities were improved with the IL loading into MOF. 
 

Adsorption-based gas separation plays a key role in the 
industry compared to conventional gas separation techniques, 
such as membrane-based gas separation and cryogenic 
distillation due to its environmentally friendly, cost effective 
and energy-saving nature. For this process, a porous media 
such as zeolite, activated carbon, silica gel and carbon 
nanotube can be used as an adsorbent. Metal organic 
frameworks (MOFs) which consist of metal ions connected by 
organic ligands have great potential as adsorbents in gas 
separation applications due to their tunable pore sizes, large 
surface areas, well defined framework structures and 
reasonable chemical and thermal stabilities.[1] Ionic liquids 
(ILs) have been recently used to improve the gas separation 
ability of MOFs. ILs, composed of large asymmetric organic 
cations and inorganic or organic anions, are salts that are 
liquid at room temperature.[2] Their unique physical and 
chemical properties such as high electrochemical and thermal 
stability, non-flammability, negligible volatility and most 
importantly, high gas solubility (especially towards CO2) 
make ILs attractive in gas adsorption and separation 
processes.[3] As a result, ILs can be used for tuning the 
molecular sieving properties of MOFs and enhancing their 
adsorption-based gas separation performances. 

In this study, the effect of incorporation of an IL on the 
gas adsorption and separation performance of MOF was 
investigated for CO2/CH4, CO2/N2, CO2/H2, CH4/N2, CH4/H2, 
and N2/H2 separations. ZIF-8 was chosen as the MOF and 
[BMIM][PF6] was selected as the IL. ZIF-8 is a thermally and 
chemically stable zeolite-type material with high surface area, 
porous framework structure, hydrophobic property and water 
resistance which make this material desirable in gas separation 
and storage applications. As IL, [BMIM][PF6] was selected 
since it is hydrophobic and has low production cost. [PF6

-] 
anion in the IL is a favorable adsorption site for CO2.[4] First, 
characterization studies were performed for both ZIF-8 and 
IL/ZIF-8 samples for investigating thermal stabilities and 
interaction between IL and MOF. Then, adsorption 
measurements of CO2, CH4, N2 and H2 gases in ZIF-8 and 
[BMIM][PF6]/ZIF-8 were carried out using the volumetric 
method at room temperature up to 35 bar. Adsorption 
isotherms were used for calculating ideal selectivities of ZIF-8 
and [BMIM][PF6] incorporated ZIF-8 for CO2/CH4, CO2/N2, 
CO2/H2, CH4/N2, CH4/H2, and N2/H2 separations. 

Results of XRD and SEM measurements showed that 
there is no defect in the crystalline structure of the MOF with 
the incorporation of IL. In addition, results obtained from XRF 
and BET measurements demonstrated that impregnation of IL 
was successfully performed. In addition, TGA and FTIR 
results proved that there is an interaction between IL and 
MOF. Especially according to the changes in the IR spectra of 

ZIF-8 with the incorporation of [BMIM][PF6], we conclude 
that IL interacts with MOF through its anion, [PF6

-].  
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Figure 1. Ideal adsorption selectivity of [BMIM][PF6]/ZIF-8 for CO2/CH4. 
 
We also stated that at low pressures, a remarkable 

increase in the CO2 selectivities of IL/MOF was obtained 
compared to the pure ZIF-8 because of the improvement in the 
CO2 adsorption capacity of ZIF-8 with the IL incorporation. 
The most noticeable increase can be seen in the CO2/N2 
selectivity of IL-incorporated MOF, which is almost three 
times of pure ZIF-8 up to 0.3 bar and two times of pure ZIF-8 
up to 1 bar. Even after 1 bar, gas separation performance of IL 
incorporated MOF remains superior up to 5 bar. Similarly, for 
CO2/CH4 separation IL-incorporated MOF is approximately 
two times more selective towards CO2 than pure ZIF-8 up to 1 
bar as can be seen from Figure 1. After 1 bar, similar behavior 
with CO2/N2 separation was observed. For CO2/H2 selectivity, 
ZIF-8 with IL has higher selectivity values up to 0.6 bar 
compared with pure ZIF-8. The CO2/H2 selectivity increased 
from 30 to 48 at 0.1 bar when IL was incorporated and 
reached its maximum. As a conclusion, IL-modified ZIF-8 is a 
promising material for gas separation applications, especially 
for CO2 capturing processes such as natural gas sweetening 
and removing CO2 from power plant flue gas. Tunable 
physicochemical properties of ILs offer great potential for 
optimizing structures for higher separation performance. 
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Quantum dot optofluidic lasers and their prospects for biochemical sensing 
Alper Kiraz 
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Abstract— We achieved three types of laser emissions with aqueous quantum dots (QDs) using the same high-Q-factor 
optofluidic ring resonator (OFRR) platform. QD lasing was observed when QDs were in bulk buffer solution that filled the 
entire OFRR cavity volume or immobilized as a single layer on the interface between the OFRR inner wall and buffer solution. 
Optofluidic FRET lasing was also observed using QDs as FRET donors and Cy5 dye molecules as acceptors. I will also 
discuss the comprehensive theoretical analysis of optofluidic FRET lasers that we have performed based on a Fabry-Perot 
microcavity using a rate equation model. 
 

We achieved three types of laser emissions with aqueous 
quantum dots (QDs) using the same high-Q-factor optofluidic 
ring resonator (OFRR) platform. In the first type, 2 μM QDs 
were in bulk buffer solution that filled the entire OFRR cavity 
volume. The lasing threshold was 0.1 μJ/mm2, over 3 orders 
of magnitude lower than the state-of-the-art. In the second 
type, the QDs were immobilized as a single layer on the 
interface between the OFRR inner wall and buffer solution 
with a surface density as low as 3 × 109–1010 cm–2. The lasing 
threshold of 60 μJ/mm2 was achieved. In the third type, we 
achieved optofluidic FRET lasing using QDs as FRET donors 
and Cy5 dye molecules as acceptors. We observed lasing from 
Cy5 emission band in QD-Cy5 pair when excited at QD 
absorption band, far away from Cy5 absorption maximum. 
The demonstrated capability of QDs as donors in FRET lasers 
greatly improves the versatility for optofluidic laser operation 
due to the broad and large absorption cross-section of QDs in 
the blue and UV range. 

 
I will also discuss the comprehensive theoretical analysis 

of optofluidic FRET lasers that we have performed based on a 
Fabry-Perot microcavity using a rate equation model. By 
comparing FRET lasing-based sensors with conventional 
sensors using FRET signals obtained by spontaneous 
fluorescence emission, we show that for optimal pump fluence 
and FRET pair concentration, FRET lasing can lead to more 
than 100-fold enhancement in detection sensitivities of 
conformation changes for linker lengths in the Förster radius 
range.  
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Optical Characteristics of UT-Shaped Multi-Resonant Metamaterials 
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Abstract— The optical characteristics of multi-resonant metamaterials based UT-shaped nanoparticles are investigated. 
Reflection spectra of the structure is determined for different thicknesses of materials by using the finite-difference time-
domain (FDTD) method. To obtain the refractive index sensing capability of UT-shaped multi-resonant metamaterials, the 
sensitivity are analyzed by loading different refractive indexed bulk solutions. 
 

Metamaterials have gained tremendous interest over the 
past few years due to their unusual electromagnetic properties, 
which can be useful for negative refractive index materials, 
perfect lensing and bio-sensing [1–6]. UT-shaped multi-
resonant metamaterials (MR-MM) are proposed and analyzed 
by Cetin et al. [6]. 

In this study, we investigate the optical characteristics of 
UT-shaped MR-MM which is given in Figure 1. In this figure, 
L indicates the length of the horizontal particles, H indicates 
the heights, w indicates the gap width, and s indicates the 
distance between U- and T- shaped particles. During the 
simulations based on FDTD method [7], geometrical 
parameters are chosen L = 900 nm, H = 500 nm, s = 200 nm, 
w = 125 nm, and P = 1000 nm. Thicknesses of gold 
nanoparticles and dielectric substrate are 50 nm and 100 nm, 
respectively. Dielectric constants of metals are taken from 
Ref. [8]. Periodic boundary conditions are used along x and y 
axes and perfectly matched layers are used along +z (the 
direction of the illumination source). The reflectance spectra 
of the UT-shaped MR-MM is given in Figure 1(b) which 
shows that nanoparticle antenna array has multiple resonances 
(f1, f2, and f3) at the mid-IR frequencies. 

 

 
Figure-1: (a) Schematic view of UT-shaped multi-resonant metamaterials,  
(b) Reflection spectra of UT-shaped multi-resonant metamaterials. 
 

In this study, we determine the dependence of the spectra 
on the thicknesses of gold layer (tAu) and silicon nitride 
dielectric layer (tSiN) of UT-shaped MR-MM arrays. Figure 
2(a) shows the effect of tAu variation while other parameters 
kept constant. The reflection and resonance frequencies 
increase with the increasing gold layer thickness for all modes  
(Figure 2a). Figure 2(b) illustrates the effect of tSiN variation 
that the resonance frequencies of structure decrease with the 
increasing dielectric layer thickness. The optical 
characteristics of the UT-shaped MR-MM arrays are 
dependent on material thicknesses. The resonance frequencies 
of the UT-shaped MR-MM arrays can be easily tuned by 
changing the gold and dielectric substrate thicknesses. 
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Figure-2: (a) The reflection spectra of UT-shaped MR-MM for  
(a) tAu variation and (b) tSiN variation. 

In this study, to determine refractive index sensitivity of 
the UT-shaped MM arrays, the reflection spectra of the 
embedded nanoantenna in the different refractive indices bulk 
solutions such as de-ionized water (DI-W) (n=1.3325), 
acetone (n=1.3591), isopropyl alcohol (IPA) (n = 1.3776), and 
glycerol (n=1.4722) is analyzed in Figure 3. As the refractive 
index of the bulk solution increases, the all resonance 
frequencies decrease (Figure 3). 

 
Figure-3: Spectral variations within the calculated nanoparticle response 
for different refractive indices of bulk solutions. 
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The production of solubilized tendon extracellular matrix (ECM) for 3D bioprinting of cell-laden 

hydrogel structures 
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Abstract— A development of composite hydrogel system containing agarose as a carrier and solubilized bovine tendon 

extracellular matrix (ECM) as a bioactive component is described as an alternative cell-encapsulating agent for 3D bioprinting 

applications. Agarose content allows the rapid extrusion of composite hydrogel from glass capillary without any fracture, and 

ECM content provides the natural anchorage points for encapsulated cells for enhanced biological activity. Results indicate the 

effectiveness of the applied decellularization method and increased viability of the host cells on the third day of incubation.  

 

Introduction: 3D bioprinting aims to generate biological 

structures similar to their natural counterparts such as tissues 

and organs in terms of their functions and morphology [1,2]. 

One of the major challenges with this technique is the choice 

of material to be printed as support structure or cell-

encapsulating agent. A support material should provide 

bioactive molecular sites for host cells for their attachment in 

order to maintain viability and promote long term biological 

function. To provide an alternative solution, here we report the 

preparation of composite agarose and decellularized tendon 

ECM hydrogel as a cell-encapsulating agent for 3D 

bioprinting applications.  

 

Methods: Decellularization and solubilization of bovine 

native tendon tissues are briefly explained in Figure 1.   

 

 
Figure-1: Workflow for obtaining cell-free solubilized tendon ECM. 

 

Genomic DNA extraction was performed by QIAamp Fast 

DNA Tissue Kit (Qiagen) according to manufacturer’s 

protocol, and DNA concentration was measured with 

NanoDrop. 

 

 
Figure-2: Bioprinting process of cell-laden composite hydrogel structures. 

(Stripe lenghts are 10 mm) 

Agarose (3%, w/v) and tendon decellularized extracellular 

matrix (dECM) solution were mixed with 10:1 (v:v) ratio in a 

plate heater set to 38oC. E14 mouse embryonic stem cell 

suspension was introduced to agarose-dECM solution, the cell 

and pre-gel mixture was mixed gently by a pipette tip for 

homogeneous distribution of cells throughout the solution. 

The cell concentration in the pre-gel solution was set to 5 x 

105 cells/ml. Extrusion of cylindrical 1 cm long cell-laden 

structures on pre-determined coordinates was carried out by 

Organovo Novogen MMX Bioprinter. 

 

Results: NanoDrop assay showed ~95% removal of genomic 

DNA in decellularized samples, which is indicating an 

effective decellularization protocol. SEM images of tendon 

dECM powders indicating intact protein fibers with the 

absence of cells. High magnification images showing collagen 

bundles with dense connection nodes. Tile z-stack images of 

cell-laden structures indicate the uniform distribution and 

increased viability of cells in agarose-dECM gel. 

 

 
Figure-3: SEM images of tendon dECM powders– magnifications A)10kX, 

B)60 kX and C) 110kX 

 

 
Figure-4: Confocal images of cell-laden composite hydrogel structures 

 

Conclusions: The results showed the biocompatibility of 

produced tendon dECM solution and the increased viability of 

MESC’s encapsulated in agarose-dECM gel even after three 

days of incubation. Tendon dECM solution supported agarose 

hydrogel has a potential to be used as a cell encapsulating 

agent for 3D bioprinting applications 
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Cell sheet as a bioink for 3D bioprinting 
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Abstract—In this research, we showed that thermoresponsive surfaces can create cell sheet which can be used as a 

bioink in 3D direct cell bioprinting. The aim of this work is to show that cell sheets can be used to increase 

mechanical strength of bioink. 

 

Introduction: Cell sheet technology is a growing area in tissue 

engineering. It enables a sheet of interconnected cells which is 

enriched with cell-extracellular matrix (ECM) and cell-cell 

interactions. Poly (N-isopropylacrylamide) (NIPAAm) coating 

based thermoresponsive culture dishes are used as one of the 

advanced cell sheet technology methods [1]. It allows the 

surface to demonstrate temperature responsive wettability 

changes in aqueous environments. Different methods can be 

used to fabricate NIPAAm surfaces such as initiated chemical 

vapor deposition (iCVD) which offers a control of the polymer 

thickness [2]. After produce cell sheet, It can be used as a 

bioink. 

 

Method: 35 mm polystyrene culture dishes were coated by 

using initiated chemical vapor deposition (iCVD). The 

thickness of NIPAAm films were 30nm measured by using 

ellipsometry. Mouse embryonic fibroblast-like cells (NIH 3T3) 

seeded on NIPAAm coated polystyrene culture dishes with 100 

cells/cm2. Figure 1 shows how bioink is prepared during the 

proposed methdology 

 

 
Figure-1: The preparation of bioink 

The prepared cell-sheet aggregates were 3D bioprinted using 

Novogen MMX Bioprinter according to the developed codes 

(Figure 2). The bioprinted constructs were incubated for 7 days 

so that the printed bioinks fuse together to form a tissue 

network. During the maturation period, the same culture 

medium was used. In order to visualize the fusion of cell sheet 

aggregates, they were stained with green or red membrane-

intercalating dyes before printing. 

 

 
Figure-2: The bioprinting process 

 

Results: After the printing process, the cell sheet aggregates 

fused within 0-7 days. The fusion of the printed cell sheet 

aggregates was examined at the first, third and seventh day after 

printing using a Zeiss LSM710 confocal microscopy. The 

fusion of alternate sequences of green and red cylinders is 

shown in Figure 3 and reveals fusion between the printed cell 

aggregates. 

 

Figure-3: Fusion evaluation of the printed cell sheets pattern 

 

Discussion&Conclusion: A novel cell-sheet based bioink 

developed for bioprinting. The developed bioink were used for 

direct cell printing.The results show that cell-sheet based 

aggregates can be bioprinted and fuse together. The results also 

showed that printed 3D structures have a better cell-cell and 

cell-ECM interactions, which is important for complex 

communication network of tissue constructs. 

*Corresponding author: bahattinkoc@sabanciuniv.edu 
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Magnetic properties of LSMO and PCMO thin films  
Abdullah N. Koçbay,1*  Anuj Chopra, 2 Salih Akbulut 1 and Fikret Yildiz 1 

1 Department of Physics, Gebze Technical University, Gebze, Kocaeli 41400, Turkey 
2 MPI- Max Planck Institute of Microstructure Physics, Weinberg 2, D-06120 Halle, Germany 

  
Abstract— Multilayer structures have become a leading research topic for artificial novel materials in recent years. To this 
end introducing interfaces into perovskite oxides can bring about interesting physical properties. In this work the effects of 
La0.7Sr0.3MnO3 (LSMO)/ Pr0.7Ca0.3MnO3 (PCMO) interface and substrate strain on magnetic and structural properties of (001) 
oriented LSMO thin films have been studied by using ferromagnetic resonance, DC magnetization and x-ray diffraction 
techniques.  
 

Advances in the techniques devoted to the growth of thin 
films have created the basis for the discovery and the 
application of multifunctional oxides. Recently materials with 
multiple order parameters inspired scientists to create 
multiferroic structures which are valuable for energy 
conversion, information technology and sensing due to their 
high tunability and sensitivity to external stimuli 1. 
Particularly, perovskites have attracted much interest, since 
their magnetic and electronic properties can be changed by 
weak perturbations such as doping, applied magnetic or 
electric field, temperature, pressure and strain. Pr0.7Ca0.3MnO3 
(PCMO) and La0.7Sr0.3MnO3 (LSMO) are among such oxides. 
Especially LSMO with its high degree of spin polarization 
close to 100 % 2 is one of the prominent perovskite 
manganites 3.The highest curie temperature for La1-xSrxMnO3 
is for x=3 (Tc=380K for bulk and around 270 for thin films) so 
this composition is the most relevant for applications. It has 
been used in sensors, spintronics and for electrical control of 
magnetization, etc.4-6.  

 
 

Figure-1: Transition temperature vs concentration, x, of La1-xSrxMnO3 7 

On the other hand PCMO stands at a critical point in the 
phase diagram of Pr1-xCaxMnO3: between a stabilized charge 
ordered/antiferromagnetic (CO/AF) phase and a paramagnetic 
insulating (PI) state above 130 K and a ferromagnetic 
insulating (FMI) one below 130 K 8. When an external 
stimulus, such as magnetic field, light, high pressure, and 
electric field, is applied, PCMO collapses to a charge 
disordered state, which is observed as an insulator–metal 
transition 9-11. So the presence of the substrate in thin films and 

the interfaces at layered structures introduce new degrees of 
freedom for PCMO.  

 
 

Figure-2: Phase diagram of Pr1-xCaxMnO3 8 

In this study LSMO single layer and LSMO / PCMO 
bilayer thin films were epitaxially grown grown by Pulse 
Laser Deposition (PLD) on (100) oriented SrTiO3 (STO) and 
LaAlO3 (LAO) substrates. Dc magnetization and 
ferromagnetic resonance (FMR) measurements were made for 
magnetic characterization of the samples and XRD 
measurements were carried out for structural characterization.  
We observed that both the substrate and interface of LSMO / 
PCMO have affected the magnetic properties of LSMO films. 
It has been found that the nonmagnetic PCMO layer on the 
magnetic LSMO layer for both substrates modifies magnetic 
anisotropies.  
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Investigation of gas uptake and selectivity of ionic liquid incorporated Cu-BTC  
Burak Koyutürk, Vahid Nozari, Fatma Pelin Kınık, Çiğdem Altintaş, Volkan Balci, Seda Keskin,* Alper Uzun* 

Chemical and Biological Engineering Department, Koç University, Istanbul 34450, Turkey 
 

Abstract─ [OMIM][PF6], an imidazolium ionic liquid (IL), with 5 and 30 weight percent loadings were incorporated into 
a metal organic framework, CuBTC. The influence of the IL incorporation on the selectivity and gas uptakes of the IL/CuBTC 
samples were tested. Results illustrate that the incorporation of IL strongly influences the gas selection performance of Cu-
BTC. 

 
        Making use of the fossil fuels as the main 
source of energy in most of the areas in today’s life 
and consequently greenhouse gas emissions that 
ends up with the air pollution, is one of the crisis that 
scientists have tried to find some reasonable ways to 
come up with it efficiently. Gas adsorption is one of 
the techniques that can be used to conquer this issue 
by separation and adsorption of the undesired gases 
[1].     

Metal organic frameworks (MOFs), the new 
generation of porous materials, have been one of the 
novel candidates for being an alternative for 
adsorption-based separations. Large surface area and 
high porosity of MOFs combined with tunable 
properties that originate from the incorporation of IL 
into MOF, makes it valuable material for the gas 
separations and purification purposes [2]. Moreover, 
IL-modified MOF has stronger adsorption sites due 
to combination of liquid and solid phase adsorptions 
[3]. 

The sample was prepared by firstly dissolving 
the IL in acetone (solvent). Then, dehydrated 
CuBTC (Basolite C300) was added to the solution 
and stirred for 5 hours at 30◦C to get rid of acetone. 
The resulting sample was dried in a vacuum oven at 
105◦C overnight [4]. To prepare the 5% loading 
IL/CuBTC sample, 0.05gr of IL was dissolved in 
20ml acetone and 0.95gr of CuBTC was added to get 
1gr of sample.  

To measure the gas adsorption performance, 
high-pressure volumetric adsorption analyzer 
(HPVA ІІ-200, Micromeritics) was used. To perform 
the experiment almost 0.45 gr of a sample was put in 
the degas port to be activated at 125◦ C for 12 hours 
under vacuum till the pressure got 10-6 bar. After the 
activation, sample holder was put to analysis port 
inside a water bath (for keeping the temperature 
constant during the test) at ambient temperature to 
conduct the gas adsorption experiment [4]. Gas 
adsorption was done with increasing the gas pressure 
up to 35 bar. To achieve the selectivity of 1-octyl-3-
methylimidazolium hexafluorophophate -
[OMIM][PF6]-loaded Cu-BTC, CH4 and CO2 gases 
were chosen to being measured distinctly for the 
sample. The selectivity quantity was calculated by 
dividing the strongly adsorbed gas amount by 
weakly adsorbed gas amount. 
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Figure 1. a) CO2 and CH4 uptakes on pristine and IL-

incorporated CuBTC b) CO2/CH4 selectivity of CuBTC before 
and after incorporation of [OMIM][PF6]. 

   
        As shown in Figure 1, as a result of impregnation 
of [OMIM][PF6], CH4 and CO2 uptakes decreased. 
However, CO2/CH4 selectivity decreased by 
approximately 20 % upon incorporating the IL into 
the Cu-BTC structure.   
      These results suggest that incorporation of ILs 
with tunable physicochemical properties offers 
opportunities for tuning the gas separation 
performance of MOF materials.   
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Fabrication of perovskite solar cells with smooth and pinhole-free absorber layer 
Muhammet Erkan Köse,1,2* Fatih Mehmet Coşkun 1 and Fatih Değirmenci 1,3 

1 Institute of Nanotechnology, Gebze Technical University, Kocaeli 41400, Turkey 
2Department of Physics Engineering, Istanbul Medeniyet University, Istanbul 34730, Turkey 

3 TUBITAK Marmara Research Center, Kocaeli 41470, Turkey 

  
Abstract— A systematic investigation has been conducted to analyze the effect of Cl doping on the performance perovskite 
solar cells, using CH3NH3PI3-xClx as mixed halide perovskite absorber. Cl doping aids the growth of perovskite crystals and 
reduces pinholes in the active layer. In addition to aforementioned studies, a novel method to produce pinhole-free and smooth 
perovskite thin films will also be discussed in this talk.   
 

Perovskite solar cells have the advantage of low cost 
fabrication and easy processing [1]. Being an inexpensive 
alternative to silicon based photovoltaic devices; perovskite 
photovoltaic technology has now exceeded 19% power 
conversion efficiency (PCE) [2]. CH3NH3PbI3 perovskite 
absorber is generally used in mesostructured cells using 
solution processing whereas CH3NH3PbI3-xClx perovskite 
absorber has been mostly exploited in planar devices. The 
success of mixed halide perovskite absorbers in planar devices 
has attracted researchers’ interest as to why such films 
outperform standard CH3NH3PbI3 perovskite films [3-6]. 
However, it is clear that more research is needed to understand 
the role of Cl in perovskite film formation mechanism. There 
is also a need for development of novel methods that could 
yield reproducible device performances as well.  

Here, we adopt planar perovskite solar cell structure with 
an aim to understand the role of Cl doping on photovoltaic 
performance and film forming properties of perovskite layer. 
Our results reveal that the presence of Cl significantly affects 
the perovskite crystallization and can be used to achieve 
reproducible device performances for consistent results. The 
device architecture and current density-voltage profile of a 
10% methylammonium chloride doped cell is given in Figure-
1. 

 
 

Figure-1: J-V characteristics of perovskite solar cell with 10% 
methylammonium chloride doping is given along with the device architecture 
used in this work. 

We also report a novel strategy to prepare perovskite 
absorber films by using the solvent vapors of precursor 
methylamine (MA) and hydroiodic acid (HI) solutions on PbI2 
thin films. PbI2 coated substrate was exposed to the vapors of 
MA and HI solutions briefly and then the resultant film was 
annealed to obtain perovskite layer (Figure-2). Surface 
morphology studies showed that precursor vapor deposited 
perovskite films are very smooth and the surface roughness is 
limited by the surface roughness of precursor vapor exposed 
PbI2 film. In addition, our approach removes the necessity the 
need to synthesize methylammonium iodide salt and allows 
facile fabrication of high quality, large-area, and smooth 
perovskite thin films. Non-optimized device studies gave a a 
power conversion efficiency of 9.29%.  

With this novel approach, it is possible to fabricate 
perovskite layer in a very short amount of time at ambient 
conditions and obtain very smooth films with high coverage of 
substrate surface, eliminating the need of using a vacuum 
system for perovskite film formation. Our approach also 
allows fabrication of large-area perovskite thin films, which 
may be beneficial in the commercialization of perovskite 
photovoltaic technology. 

 
 

 
 

Figure-2: Steps involved in HI and MA vapor deposited perovskite film.  
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Rapid synthesis and characterization of room temperature ferromagnetic 

M0.1Co0.1Zn0.8O (M= Mn, Ni, Fe and Cu) DMS nanoparticles 

Yüksel Köseoğlu* 

Department of Primary Education, Faculty of Education, Süleyman Demirel University, Cunur 32260 Isparta-Turkey 

  

Abstract— In this study, transition metal (M=Cu, Fe, Mn and Ni) ions doped M0.1Co0.1Zn0.8O nanoparticles were successfully synthesized 
by microwave assisted combustion technique. Structural characterizations revealed that transition metal ions were successfully introduced into 
the ZnO lattices without any secondary impurity phases. The average crystallite sizes of the nanoparticles were found to be between 25.3-33.5 
nm. The magnetization (M-H) measurements indicated the room temperature ferromagnetism (RTFM) of all samples. The ferromagnetism of the 
samples was attributed to the exchange interaction between free delocalized carriers (holes) from valance band and the localized d spins of the 
doped transition metal ions.  

 

Transition metal doped ZnO with a wide band gap (3.37 eV9 
and large exciton binding energy (60 meV) is called as dilute 
magnetic oxide semiconductor having optical, ferromagnetic 
and semiconducting properties has recently attracted great 
interest in various fields such as: magneto-electronics, 
optoelectronics, spintronics and microwave devices, etc. 
Although, various techniques are reported for the synthesis of 
doped ZnO dilute magnetic semiconductors, but there are few 
reports about the microwave assisted combustion method. 
Also, the magnetic, electronic and optical properties of ZnO 
strongly vary with its microstructure such as; crystal size, 
morphology, specific surface area and crystalline density those 
also varying by the synthesis methods [1-3]. 
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Figure-1: XRD patterns of M0.1Co0.1Zn0.8O nanoparticles 

After analyzing the XRD pattern of each sample, it 
can easily be seen that there is no considerable change in peak 
places with the variation of the doped transition metal (M) and 
all the patterns indicate that in each sample M (Cu, Fe, Mn 
and Ni) and Co ions successfully occupied ZnO lattice site and 
were embedded to required wurtzite structure. Any 
observation of Cu, Fe, Mn, Ni, Co and CuO, FeO, MnO, NiO, 
CoO segregations confirms the single phase of M (Cu, Fe, Mn 
and Ni) and Co co-doped ZnO without any impurity phase. 
The as-prepared M0.1Co0.1Zn0.8O powders were well 
crystalline, without any calcination.  

Table-I The average crystallite sizes, lattice constants and unit cell volumes 
of M0.1Co0.1Zn0.8O nanoparticles. 

M 
content 

DXRD 
(nm) 

a (Ǻ) c (Ǻ) V 
(nm3) 

   Ms 
(emu/g) 

M=Cu 33.5 3.242 5.195 0.0472 2.07 

M=Fe 25.3 3.251 5.208 0.0477 0.04 

M=Mn 31.2 3.261 5.211 0.0480 0.21 

M=Ni 27.5 3.249 5.210 0.0476 3.82 

It is known that doping transition metal ions into ZnO 
increases the carrier (hole) concentrations of these materials 
which play important role in establishing the magnetic phase 
and the ferromagnetism of ZnO based materials [4]. The 
observed room temperature ferromagnetism in our samples 
can be attributed to the exchange interactions between free 
delocalized carriers (holes from valance band) and the 
localized d spins of doped transition metal ions. Disordered 
defects may also affect the observed room temperature 
ferromagnetism in M0.1Co0.1Zn0.8O nanoparticles [5]. 
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Figure-2: Room temperature M-H loops for M0.1Co0.1Zn0.8O nanoparticles. 
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New horizons in antimicrobial treatment:  
Concepts of boosting Photodynamic Inactivation with nanotechnology 

Michael Glueck,1  Fabienne Dumoulin 2 and Kristjan Plaetzer 1* 
1Laboratory of Photodynamic Inactivation of Microorganisms, University of Salzburg, 5020 Salzburg, Austria 

2Department of Chemistry, Gebze Technical University, 41400 Kocaeli, Turkey 

 
Abstract— Photodynamic Inactivation (PDI) is based on the light-induced and photosensitizer-mediated killing of dangerous 
pathogens by overproduction of reactive oxygen species and is also applicable to microorganisms resistant to antibiotics. 
Natural photosensitizers feature excellent biocompatibility, but some are lipophilic and tend to aggregate in aqueous solution. 
Nanoparticle-based vehicles may help to overcome these limitations. Furthermore, the use of upconversion nanoparticles is 
promising for increasing the treatment depth in tissue. The presentation discusses the benefits of combining PDI with 
nanomedicine for killing of pathogens and demands the development of novel photosensitizer nanoparticles. 
 

Antimicrobial resistance is one of the most critical global 
health issues today. As a consequence, the rapid development 
of novel strategies to kill pathogens is urged by health 
authorities [1]. Photodynamic Inactivation (PDI) represents an 
effective antimicrobial procedure based on the rapid loading 
of target cells with a harmless light activatable substance (= 
photosensitizer). Subsequent to illumination of the 
photosensitizer with the appropriate wavelength in the visible 
light spectrum induces the photocatalytical formation of 
reactive oxygen species, that destroy pathogens regardless of 
antibiotic resistance [2].  

Natural photosensitizers, such as hypericin or curcumin 
combine high phototoxicity towards microorganisms with 
excellent biocompatibility, but their hydrophilic properties 
limit application in aqueous solution, due to aggregation of the 
photoactive molecules. Nanotechnology may help to 
overcome this and further increase the efficiency of PDI. 

Encouraged by the high photoefficiency of PDI based on 
natural photosensitizers towards bacteria and fungi in liquid 
suspension fundamental experiments on the application of this 
antimicrobial approach in dermatology, food safety and 
environmental protection are presented and discussed. 

Hypericin at concentrations above 100 nM shows high 
photokilling (illumination 600-700 nm, 45-135 J/cm-2) of 
Gram+ Staphylococcus aureus , but fails to inactivate Gram- 
Escherichia coli due to a different cell wall composition of 
these bacteria [3]. Nanoparticle vehicles carrying positive 
charges may provide effective delivery the photoactive 
compound to the cell membranes and eliminate photophysical 
limitations due to hypericin aggregation.  

Curcumin, extracted from turmeric (Curcuma longa), is 
approved as food additive (E100) and reduces the number of 
viable S. aureus by more than 8 log10 units after incubation 
with 50 µM of a polyvinylpyrrolidone(PVP)-formulation of 
the photosensitzer and blue light illumination (435 nm) using 
at a fluence of 33.8 J.cm-2 [4]. Experiments on the removal of 
bacteria inoculated on the surface of cucumbers or peppers, by 
this simulating Photodynamic Decontamination of food 
spoiled with pathogens, prove principle of this novel 
approach, but the efficiency at identical concentrations is 
much lower (~3 log10) when compared to liquid suspension 
[5]. Combining curcumin with naturally occurring polymeres 
such as chitosan might contribute to increase the 
photodecontamination of biological substrates by controlled 
delivery of the photoactive compound and the polycationic 
nature of chitosan has recently been shown to interfere with 
the negative charges on the cell surface of Gram- bacteria on 

strawberries [6] and therefore allow for killing of these 
microorganisms. 

Derivates of natural photosensitizers such as SACUR-3 
prove high phototoxicity against both, Gram+ and Gram- 
bacteria on a porcine skin model [7], but again the efficiency 
is considerably lower on the biological substrate than in vitro, 
demonstrating the need for tailored nanoparticles as shuttle for 
the photodrug.  

The application of PDI in dermatology, dentistry and 
urology and opthalmology where pathogens may also be 
present in deeper layers of the host tissue, could benefit from 
rare-earth mineral nanoparticles, which transduce near-
infrared light with pronounced tissue penetration into short 
wavelength light for photosensitizer excitation [8]. 
Nanomedicine based on particles consisting of photostable 
compounds showing a very high singlet oxygen quantum 
yield, such as phthalocyanine 2 [9], will allow for 
phototreatment of deeper infections. A combination of PDI 
with gold and silver nanoparticles can further potentiate the 
antibacterial effect via a plasmon-resonance effect [10].  

Altogether, taking advantage of the convincing 
performance of both techniques - nanotechnology and PDI - 
will open new horizons in antimicrobial treatment and 
contribute to the future armamorum for fighting back human 
pathogens. 
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Core and surface segregation and thermal properties of CdTe0.50Se0.50 ternary nanoparticles 
Mustafa Kurban* 

Department of Physics, Middle East Technical University, Ankara 06800, Turkey 

 
Abstract- Molecular dynamics simulations using Cd-Te-Se bond order potential are carried out to study segregation phenomena of the 
CdTe0.50Se0.50 spherical-like ternary nanoparticles with 1.0-2.0 nm in the temperature range 100-800 K. The heat capacity calculation is 
performed as depending the size at various temperatures using a non-equilibrated molecular dynamics simulation strategy. Moreover, the 
segregation phenomena of Cd, Te, and Se atoms in the CdTe0.50Se0.50 nanoparticles are investigated by calculating the order parameter R 
depending on nanoparticle temperature. The radial distribution function has also been calculated for the CdTe0.50Se0.50 nanoparticle with 1.0 nm 
at 100 and 800 K. 

The application of Nanoparticles (NPs) have attracted 
great interest in a wide range of applications in biomedical, 
optical and electronic fields because of the unusual 
mechanical, electrical and thermal properties under varying its 
size and geometry when compared to corresponding bulk 
materials. Especially, many NPs including II-VI compound 
semiconductors have been studied both experimentally and 
theoretically due to their numerous important applications [1-
3]. Among the semiconductors, cadmium-telluride-selenium 
has been subject of intensive research for variety of 
applications that are used electro-chemical devices, photo-
assisted decomposition of water and the far-red and near-
infrared spectral range [4-6].  

In this study, molecular-dynamics (MD) simulations of 
Cd-Te-Se ternary spherical NPs with diameters 1.0 to 2.0 nm 
are presented under heat treatment by applying non-
equilibrated process to investigate heat capacity, segregation 
phenomena to understand the character of the stable structures 
and radial distribution function. All MD simulations of the 
NPs were performed with LAMMPS [7]. The initial structures 
of the CdTe0.50Se0.50 spherical NP models generated from zinc-
blend crystal structure are shown in Figure 1. 

 
 

Figure-1: The initial structures (Cd is gray, Te is orange and Se is red) of 
CdTe0.50Se0.50 nanoparticle models generated from zinc-blende structure. 

 

 

 

 

 

 

 
 
 
 
 
Figure-2: Variation of potential energy as a function of temperature according 
to the size of nanoparticle with 1.0 nm. 

The potential energy as a function of temperature for 
CdTe0.50Se0.50 compounds is depicted in Figure 2. Note that 
the slope of the curve does not changes sharply over a wide 
temperature range and the value of the energy does not 
abruptly change. The variation of the heat capacity Cv versus 
number of atoms in the temperature range 100 – 800 K is 
shown in Figure 3(a). For all concentrations, the variation of 
the heat capacity with number of atoms indicates a sharp 
increase. The order parameter is adopted to analyze the 
distribution of the different types of atoms in the ternary NPs. 
Figure 3(b) shows the variation of the order parameter along 
with N for the studied CdTe0.50Se0.50 (N=147) spherical NPs. 
From Figure 3(b), RCd is larger than RTe and RSe. This 
indicates Cd atoms tend to occupy reside on the surface. The 
segregation of Cd atoms to the surface can be explained in 
terms of the lower surface energy and cohesive energy of Cd, 
separately.  Low RSe values indicate Se atoms tend to locate at 
the center. 
 

 

 

 

 

Figure-3: (a) Size dependence of calculated heat capacity (b) Variation of 
order parameter with respect to temperature. 

The behaviors of the radial distribution function (RDF) of 
the studied CdTe0.50Se0.50 the NP are given in Figure 4 (a) and 
(b) at 100 and 800 K. The peaks indicate that atoms are 
located around each other in shells of neighbors. The peaks of 
the radial distribution function are usually sharper at 100 K. 

 
 

  
 
 
 
 
 
 
Figure-4: Radial distribution function of the nanoparticle at (a) 100 (b) 800 K. 
*Corresponding author: mkurbanphys@gmail.com 
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Spintronics with Half Metallic Antiferromagnets 

Hüseyin Kurt 

İstanbul Medeniyet University, Department of Engineering Physics, Göztepe, Kadıköy, 

İstanbul/TURKEY 

Spintronics is enabled by spin polarized electrons which are created by thin film ferromagnetic or 

ferrimagnetic materials in a spin valve or magnetic tunnel junction device. A half‐metal is an ideal 

electron polarizer, which conducts electrons with only one type of spin, and can be used to construct 

a spin transistor device with high on/off ratios due to a spin gap between up and down spins at the 

Fermi level. Spin polarized electrons are created by materials with magnetic order with non‐zero 

magnetization. However, a antiferromagnet is also magnetically ordered and it can serve as a 

material for spin polarized electrons. Recent experimental results show that a Heusler compound 

Mn2Ru0.5Ga could be the first such material that exhibits high spin polarization with a zero net 

magnetic moment. Several other predictions half‐metallic antiferromagnetic materials will be 

presented and their potential use in spintronic devices will be discussed. 
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Carbon Based Materials and Hybrid Nanostructures Investigated by Advanced Transmission 
Electron Microscopy  

Mert Kurttepeli1* and Sara Bals 1 
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Abstract—Advanced transmission electron microscopy is used to study materials that consist of soft and hard matter. For the 
soft matter part, it is hereby shown that the extraordinary physical properties of carbon nanotubes and carbon nanosheets, such 
as high surface area and aspect ratio, make them well-suited as templates to deposit different metals/metal oxides. In case of 
the hard compound, the structural properties of oxide templates and their interactions with the soft matter components will be 
revealed, which have a great influence on the final characteristics of the materials comprising carbonaceous species. 
 

Carbon based materials have been investigated intensely 
in the materials science community for decades owing to their 
exceptional electrical, physical, chemical and mechanical 
properties. One of the main trends in this research field is to 
synthesize allotropes of carbon, such as carbon nanotubes 
(CNTs) (see Figure 1-(A) and (B)), via a templated approach, 
which can lead to enhancements in their morphologies. 
Another popular trend is to use allotropes of carbon (such as 
carbon nanosheets (CNSs) (see Figure 1-(C) and (D)) and 
CNTs) as templates for the deposition of different metal/metal 
oxide layers in order to form hybrid nanostructured films for a 
wide range of materials applications. In both cases, the 
interaction between carbonaceous species with their 
coatings/templates plays a vital role in the final structure and 
morphology of the material. Investigations of the carbon based 
materials and hybrid nanostructures are therefore crucial to 
understand their properties, which may lead to their use in 
actual applications. In this respect, transmission electron 
microscopy (TEM) is a powerful technique to study materials 
at the atomic level. The combination of conventional TEM 
techniques with more advanced ones, such as electron 
tomography, enables one to obtain valuable structural and 
chemical information, both in two- and three-dimensions. 
Moreover, through the instrumental developments, such as 
aberration correction, the characterization of carbon based 
materials and hybrid nanostructures using TEM has become of 
increasing interest.  

 
Figure-1: (A) SEM image of a CNT is given. (B) HRTEM image of a CNT 
shows the graphitic layers in the tube. (C) SEM image of the surface of CNSs 
with a high surface area can be observed.  (D) HRTEM image of CNSs 
displays their graphitic nature. 

This talk focuses on the structural characterization of 
carbon based materials and hybrid nanostructures performed 
by transmission electron microscopy. The talk is divided into 
two main parts. The first part is devoted to the systematic 
investigation of structures obtained using a method based on 
anodized alumina (AAO) and mesoporous silica (SiO2) 
templated approach which aims to produce large areas of 
highly ordered, isolated, well-aligned and long carbon 
nanotube bundles. The second part focuses on the structural 
characterization of CNSs and CNTs which are used as 
templates for the synthesis of various metal/metal oxides 
through atomic layer deposition (ALD) technique for different 
materials applications [1-4]. Combining conventional and 
advanced TEM techniques, such as electron tomography, the 
structural transitions and the interaction between 
coatings/templates and carbonaceous species will be revealed. 

 
Figure-2: Schematic demonstration of the templated synthesis of CNTs and 
the formation of porous metal oxide nanostructures by ALD on CNTs and 
CNSs followed by calcination. 

*Corresponding author: mert.kurttepeli@uantwerpen.be 
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Two dimensional materials for gas sensing 
Cihan Kuru,1,2*  and Sungho Jin 2 
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Abstract— Two dimensional materials are of a great interest for sensor applications owing to their high surface-to-volume 
ratio. The atomic thicknesses of such materials make them extremely sensitive to the adsorbed gas molecules.  In this talk, 
ammonia and hydrogen sensors based on two dimensional materials such as graphene and molybdenum disulfide will be 
presented. 
 

Graphene, two dimensional hexagonally arranged carbon 
atoms, has drawn tremendous attention due to its exceptional 
electronic, optical and mechanical properties [1-3]. Graphene 
is an ideal platform for the detection of chemical and 
biological species as the adsorbed molecules can dope 
graphene giving rise to a noticeable conductivity change [4, 
5]. In this study, nano-structured graphene was used as sensing 
platform for ammonia gas, in which the nano-structured 
graphene exhibits nearly an order of magnitude more 
sensitivity than a pristine graphene, which is attributed to the 
formation of excessive amount of edge defects, confirmed by 
Raman spectroscopy measurements. The nano-structured 
graphene can be fabricated employing a novel strategy, in 
which a Ni thin film was dewetted to form a nano-structured 
etching mask for the underlying graphene. After applying 
oxygen plasma etching, the Ni nano-structure can be readily 
transferred to the graphene forming a continuous network of 
graphene nano-structures. 

   

 
                                                                                                                      
Figure-1: Scannig electron microscopy images of the dewetted 10 nm thick Ni 
film and the corresponding nano-structured graphene. 

In the second part of the presentation, MoS2 nanosheet-Pd 
nanoparticle composite for the highly sensitive room 
temperature detection of hydrogen will be presented. Similar 
to graphene, MoS2 has a layered structure, where each layer 
consists of covalently bonded Mo–S atoms and the 
neighboring layers attach each other by van der Waals forces 
[6]. Therefore, bulk MoS2 can be easily exfoliated into 
atomically thin layers by mechanical or chemical exfoliation. 
We chose the chemical exfoliation method as it can provide 
high yield and fast production of a few layer MoS2 nanosheets, 
in which the exfoliation takes place by ultrasonication of bulk 
MoS2 in suitable solvents such as N-methyl-pyrrolidone 
(NMP) or isopropanol. In this work, we fabricated solution-
processed MoS2 nanosheet–Pd nanoparticle composite film for 
H2 sensing at room temperature, in which the MoS2–Pd 
composite film shows remarkable electrical response to H2 
with excellent response and recovery times [7]. The sensing 
mechanism is based on the reversible formation of palladium 
hydride compounds in the presence of hydrogen, which alters 
its work function. This gives rise to a change in the 

conductivity of the MoS2 showing a response to hydrogen. 
Moreover, the sensor was tested with different types of gases 
to ensure the selectivity.  

 

 
 

Figure-2: Scanning electron microscopy image of the MoS2 nanosheet-Pd 
nanoparticle composite film and the schematic representation of the structure 
of the film. 

Furthermore, we compared the H2 sensing performance of the 
MoS2–Pd composite with graphene–Pd composite, fabricated 
in a similar fashion, in which the MoS2–Pd exhibits much 
higher sensor response revealing that two dimensional MoS2 is 
a promising candidate for highly sensitive gas detection. 

*Corresponding author: ckurucsd@gmail.com 
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Biochemical Structure of Nanomaterials in Platanus orientalis Leaves 
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Abstract— Platanus orientalis trees are commonly used in ornamental and medicinal. In this study, P. orientalis leaves were analyzed by using 
XRD, ATR-FTIR. According to XRD results the phase structures were identified as whewellite (C2CaO4.H2O), schertelite 
(Mg(NH4)2H2(PO4)24H2O), silicon oxide (SiO2),  amide (C13H17N7O3) , ester (C37H68O8), benzene   (C28H40O10) and ATR-FTIR results 
characteristic peak values were detected functional groups as (P-O), (C=O), (Cl≡O), (C-O), (P-O-H), (C-H), (N-H), (O-C=O), (K-N≡O), (Ca-
C≡O), (N≡H), (C=H), (N=O), (O-H), (C≡H), (N≡N), (Si-O-Si). Different nanoparticles from the leaves of different habitat in the Mediterranean 
Region can be obtained by using developed P. orientalis extract process. 

 
Platanus orientalis trees are commonly used in 

ornamental and medicinal [1]. These trees contain minerals 
which play vital role as structural and functional components 
of protein and enzymes in the living cells. Each mineral 
affects a number of different functions in plant, human and 
animal body [2,3]. The stems, leaves, buds, barks and 
blossoms of P. orientalis are known as nanomaterial resources 
with parts of extract [4,5] and isolated compounds [4]. They 
can be directly or indirectly used for the treatment of different 
diseases and improving all living organisms’s health [6].  

In this study, P. orientalis leaves were obtained from the 
Mediterranean Region (Alanya and Manavgat) of Turkey at 
the autumn period. All of the specimens were dried in air 
before using analytical techniques. The leaves were analyzed 
by using X-ray diffraction (XRD), Attenuated Total internal 
Reflectance- Fourier Transform Infrared Spectroscopy (ATR-
FTIR). From X-ray diffraction pattern (Figure 1), crystaline 
phase and biochemical compositions of the leaf specimens 
were identified as whewellite (C2CaO4.H2O), schertelite 
(Mg(NH4)2H2(PO4)24H2O), silicon oxide (SiO2), amide 
(C13H17N7O3) , ester (C37H68O8), benzene   (C28H40O10) in Table 
I. According to ATR-FTIR analysis results (Figure 2), 
characteristic peak values of the leaf specimens were detected 
functional groups as (P-O), (C=O), (Cl≡O), (C-O), (P-O-H), 
(C-H), (N-H), (O-C=O), (K-N≡O), (Ca-C≡O), (N≡H), (C=H), 
(N=O), (O-H), (C≡H), (N≡N), (Si-O-Si).  

 
The biochemical compositions and the functional groups 

of P. orientalis are responsible for various biomaterial, 
biosorbent and medicinal properties of the leaves. Despite the 
growth of P. orientalis trees in the same region, changes of 
formation biochemical composition of nanomaterials in the 
leaves are observed, due to the existence of the trees grow in 
different habitat. Different nanoparticles from the leaves can 
be obtained by using developed P. orientalis extract process. 

 
Table-I XRD analysis results of P. orientalis leaves 

Figure-1: XRD analysis peak patterns of P. orientalis leaves in (a) Manavgat 
and (b) Alanya regions 

 
 
 
 
 
 
 
 
 
 

 

Figure-2: ATR-FTIR spectrum results of P. orientalis leaves in (a) Manavgat 
and (b) Alanya regions 
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Peak No Crystalline Formula Mineral Name 
1 C2CaOH2O Whewellite 
2 Mg(NH4)2H2(PO4)24H2O Schertelite 
3 SiO2 Silicon Oxide 
4 C13H17N7O3 Amide 
5 C37H68O8 Ester 
6 C28H40O10 Benzene 
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Effect of Light Intensity and Distribution on Photocatalytic Degradation of Ethanol 
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Abstract— Volatile organic compounds (VOCs) are one of the major indoor contaminants that have health effects on short-
term and long-term exposures. In order to remove these pollutants photocatalytic oxidation (PCO) method is preferred. Nano 
sized TiO2 nanoparticles as photocatalyst material are deposited onto nanofibrous filters and illumination under the 
illumination of UV-LED lights which brings a novel side to the study. Various filters with different loading amounts are tested 
under the different light intensity values for make an improvement on ethanol degradation. 
 

Indoor air quality has an increasing attention due to 
importance on health according to reports published by world 
health organization (WHO) and many similar institutes. 
Volatile organic compounds (VOCs) are one of the most 
common indoor air pollutants that might be sourced from 
detergents, cooking, paints, furniture, carpets, cleaning agents 
and etc. [1]. Effects on central nervous system, kidney and 
liver are consequence of long-term exposure, there are also 
some influences exposing for short-term such as headache, 
fatigue, vomiting, irritation on eyes, nose and threat [2, 3]. 
Even though there are many technologies for removing these 
contaminants in the literature, since photocatalytic oxidation 
(PCO) can convert VOCs to harmless by-products such as 
carbon dioxide (CO2) and water vapor (H2O) [4].  

Among the filtration studies, it is required to use a 
semiconductor and there are many options like titanium 
dioxide (TiO2), zinc oxide (ZnO) and etc. Among 
photocatalyst materials TiO2 is the major photocatalyst which 
requires UV wavelength for activation used for photocatalytic 
processes due to its high photocatalytic activity, non-toxicity, 
chemical and biological inertness and low cost [5]. High 
efficiency can be obtained with increasing active surface area, 
because of this reason photocatalyst materials are preferred as 
nanoparticles and it is also possible to multiplying active area 
by using a carrier for nano sized photocatalysts which can be 
achieved by using nanofibers.  

Nanofibers are produced from thermoplastic polyurethane 
(TPU) via electrospinning technique. Nonwoven 
polypropylene (PP) is used as substrate for nanofiber mat and 
electrospraying method is used for loading the TiO2 
nanoparticles onto the electrospun nanofiber mat. Produced 
nanofiber mats loaded with TiO2 nanoparticles. These filters 
are defined as nanofibrous filters (NFFs) and a schematic flow 
of the production process of NFFs can be seen in figure 1. 

Novel side of the study is using UV-LEDs (365 nm) that 
have superior properties compared to traditional UV lamps 
including mercury. Due to the importance of light intensity on 
filter surface that triggers the reaction, light intensity should 
provide enough energy for starting the reactions and it should 
be also homogenous on the NFF surface for irradiation of 
entire filter. Thus, in this study, NFFs with the same amount 
of TiO2 (0.188 mg.cm-2) photocatalyst are tested under the 
varying light intensity and, for homogenous distribution of 
light, distance between filter and light source is studied. Two 
different light intensity values with two different distances are 
studied among the investigation. It is also investigated the 
photolysis effect of light on VOC degradation.  

Scanning electron microscope (SEM) and air permeability 
tests are made for determining the morphological and physical 
properties, respectively. SEM results can be seen in figure 2. 

Figure 1. Schematic view of the production of nanofibrous filters 

Filtration tests are made in a home built reactor including 
25 UV-LEDs (Nichia NCS033B, Japan). Instead of batch type 
as generally observed in the literature, tests are performed in 
continuous flow mode for simulating the realistic systems, 
under the illumination of UV-LED light against gas phase 
ethanol that is one of the most abundant VOCs.  

(a) 

 

(b) 

Figure 2. SEM images (a) Nanofiber mat (b) TiO2 deposited NFF 
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Erbium-Doped Aluminum Oxide Lasers for Silicon Photonics 
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Research Laboratory of Electronics, Massachusetts Institute of Technology, Cambridge, MA 02139, USA 

 
Abstract— A CMOS-compatible silicon photonics platform is presented where monolithically fabricated distributed feedback 
and microring lasers are demonstrated. The photonic structures are defined by SiN layers using a 300 mm CMOS foundry; and 
the Al2O3:Er3+ gain medium is deposited as a back-end process. These lasers add light generation capabilities to the silicon 
optoelectronics environment for scalable operation of on-chip photonics. 
 

The inability of silicon to efficiently generate photons led 
researchers to seek other means of light emission in silicon-
based optoelectronic platforms. Among these, lasers based on 
rare-earth-doped oxides provide superior noise performance, 
thermal stability, narrower linewidth, and ease of fabrication 
compared to their III-V or strained Ge semiconductor 
counterparts [1]. 

Here, we present a CMOS-compatible silicon photonics 
platform where doped-oxide distributed feedback (DFB) lasers 
and microring lasers are demonstrated. In this platform, high 
resolution photonic features such as waveguides, gratings and 
couplers are defined using low-loss SiN in a 300 mm standard 
CMOS process. Optical gain in the C-band (1530-1565 nm) is 
provided by a back-end deposited blanket layer of erbium-
doped aluminum oxide (Al2O3:Er3+) [2]. 

The laser cavities are defined by 193 nm immersion 
lithography of the plasma-enhanced chemical vapor deposited 
200 nm thick SiN, and reactive-ion etching. Figure 1 shows 
the two types of lasers fabricated in this platform. For DFB 
lasers, 450 nm wide SiN segments separated by gaps of 400 
nm define the gain waveguide. This segmented SiN design 
allows for the control of the grating coupling coefficient, 
while simultaneously achieving a sufficient pump and signal 
mode overlap. For microring lasers, a second layer of SiN is 
used as an etch stop for a 15 μm wide trench. After dicing the 
300 mm wafer to individual dies, a 1-1.5 μm thick layer of 
Al2O3:Er3+ is reactively co-sputtered, providing the gain on top 
of the SiN DFB cavities and inside the microring trenches. 
 

 
 

Figure-1: Schematic drawing of the (a) DFB laser cavity with quarter phase 
shift, and (b) microring laser cavity and trench, both with buried layers of SiN 
for signal confinement and guiding. 

For the DFB laser cavity, the resonance is given by the 
Bragg condition of the grating, where the grating period is 
systematically varied from 470 nm to 500 nm in order to 
match the Bragg condition within the C-band [3]. For the 
microring laser cavity, the resonances are spaced out by the 
free spectral range, controlled by the cavity radius and the 
group index. Here, cavities ranging from 40 μm to 100 μm in 
radius are fabricated. Critical pump coupling into the 
microring resonators is achieved by varying the coupling gap 
from 200 nm to 1 μm [4]. 

The lasers were characterized using polarization 
controlled 980 nm and 1480 nm pump diodes. Light was 
coupled on and off the chip using inverted facet tapers. 
Wavelength division multiplexers were used to separate the 
pump from the C-band lasing signal where necessary. The 
laser performance was recorded using an optical spectrum 
analyzer. For the DFB laser, Bragg condition was satisfied for 
the SiN period of 492 nm, where single-mode lasing was 
observed at 1533 nm with a slope efficiency of 1.3% and a 
threshold of 24.9 mW (Figure 2a). Er3+ doping concentration 
was 9.5x1019 cm-3. A maximum output power of 2.6 mW was 
measured. On the other hand, the microring achieved lasing at 
a much lower pump threshold of 0.5 mW, but with a smaller 
slope efficiency. At a pump coupling gap of 300 nm, and an 
Er3+ concentration of 3.0x1020 cm-3, the slope efficiency was 
0.3% with output powers of up to 2.4 μW (Figure 2b). 

 
 
Figure-2: Optical spectra of on-chip signal power and the lasing curve from 
the (a) DFB laser, and (b) microring laser  

In conclusion, this optoelectronic platform allows for 
multiple types of lasers to be successfully fabricated in a 
CMOS process. The back-end deposited Al2O3:Er3+, by 
making use of the buried SiN structures, can provide light 
amplification and generation capabilities. Full integration of 
photonic devices is thus possible for next-generation systems 
for communication, computation, and sensing applications. 
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Abstract— A derivative of calixarene was synthesized as p-tert-butyl-Calix[4]arene. Calixarene nanofiber was sysnthesized by electrospin 
coating for protein immobilization, describing binding of albumin from human serum. The characterization of the binding was done with SEM, 
EDX analysis, FT-IR and fluorescence spectroscopy. 

. 

Object: Calixarenes is widely used in supramolecular 
chemistry. Due to having a cyclic structure, calixarenes which 
can be functionalized easily with polar and apolar groups, 
Calixarenes can be used in many areas because of the easy-
functionalized and having large surface area [1-2]. Recently, 
nanoparticles (NPs) like nanofibers have been studied for 
biological application because of bioavailability, absorbability 
and low toxicity. In this study, nanofiber based calixarenes 
have been developed for tissue engineering because of its 
capability to bind protein [3]. 

Material and Methods: 5,11,17,23-Tetra-tert-butyl-25,27-
bis(2-aminomethylpyridine-amido)-26,28 dihydroxy 
calix[4]arene 3: (2-AMP) by electrospinning [4]. 1 mg mL−1 
of Human serum albumin in 20 mM×Tris, pH 7.4 was mixed 
for 2 h at 4oC at a surface area of cm−2 of all calixarene 
nanofibers [5]. The binding amount of immobilized protein 
was determined from regression equation of calibration curve 
of albumin via fluorescence intensity at 280 and 342 nm of 
excitation and emission wavelengths, respectively [5].  

 

 

 

 

Figure-1: SEM images of (A) 2‐AMP, (B) 2‐AMP‐HSA 

Results and Discussion: Scanning electron microscopy 
allowed the verification of morphological differences between 
nanofibers which are 2-AMP and and nanofiber-protein. As 
viewed from Fig. 1A-B, after protein immobilization on the 
nanoparticles, the morphology greatly changed. Albumin has 
an emission spectra at 280 nm and 342 nm of excitation and 
emission wavelengths. Albumin (HSA) was immobilized on 
nanofibers. Binding amount of protein on nanofibers was 
measured via emission spectra by Fluorescence Spectroscopy 
(Fig.2). EDX images were also given at Fig.3A-B. 

 
 
 
 
 
 

 

  

 

Figure-2: Fluorescence spectra of human serum albumin at 280 nm of 
excitation wavelength. 

 

Figure-3: EDX images of (A) 2‐AMP, (B) 2‐AMP‐HSA 

Conclusion: When considered about protein binding, 
interaction of protein with functionalized nanofiber is more 
effective via bioavailable ligands. This is the first time that we 
developed an available calixarene nanofiber systems for protein 
binding to evaluate in biomedical applications in our study. 
Developing a new calixarene based nanofiber for binding of 
albumin result in albumin nanofiber system with stable and 
robust structure for further studies in biological applications.   

 *Corresponding author: esramaltas@gmail.com 
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Effects of molarities on optical and sensing properties of solutions of 1, 4-Bis [2-(3-N-
ethylcarbazoryl)-vinyl] benzene (BCzVB) organic light emitting material 

Asim Mantarcı1*, Bayram Gündüz2 

1Department of Physics, Faculty of Art and Science, Muş Alparslan University, Muş, Turkey 
2Department of Science Educations, Faculty of Education, Muş Alparslan University, Muş 49250, Turkey 

Abstract- In this study, effects of molarities on optical and sensing characteristics of BCzVB organic light-emitting material (OLEM) 

have been studied by using solution method. The optical and sensing parameters such as absorption coefficient, maximum absorption 

wavelength, molar/mass extinction coefficient, transmittance, absorption band edge, optical band gap, incidence/refraction angle, 

real/imaginary parts of dielectric constant, real/imaginary parts of optical conductivity, electric susceptibility, contrast, optical/electrical 

conductance of BCzVB were determined. We obtained single oscillator model parameters such as refractive index, dispersion/single 

oscillator energy, M-1 and M-3 moments, optical oscillator strengths, average oscillator wavelength, long wavelength refractive index, 

lattice dielectric constant and carrier concentration to the electron effective mass and obtained the Clausius–Mossotti local-field 

polarizability model parameter such as molar polarizability of the BCzVB. It has been concluded that investigating the optical and 

sensing properties of BCzVB plays a vital role in developing and understanding next generation OLEMs devices and in opening up 

practical applications areas. 

Organic light emitting polymers (OLEPs) have been a 
significant topic with regard to using polymer in LEDs as a 
semiconductor material; have caught great attention due to 
practical application areas of full color flat display and 
lighting [1-2].  1, 4-Bis [2-(3-N-ethylcarbazoryl)-vinyl] 
benzene (BCzVB) is vital materials for OLEDs, can be used as 
a blue emitter or dopants.  

Fig. 1(a,b) has displayed real pictures of side and top 
views of solutions of BCzVB material for different molarities, 
respectively. 

 
Fig. 1. Real pictures of (a) side and (b) top views of solutions 
of BCzVB material for different molarities.  

The values of mass extinction coefficient of BCzVB 
material at 241, 308 and 394 nm for 62.90 µM were found to 
be 53.418, 25.078 and 61.572 Lg-1cm-1, respectively. The 
absorption band edge values for 62.90, 188.7 and 566.1 µM 
were found to be 2.737, 2.690 and 2.655 eV, respectively. 

The optical band gap values for 62.90, 188.7 and 566.1 
µM were found to be 2.814, 2.774 and 2.730 eV, respectively. 
The optical band gap of BCzVB material has decreased by 
increasing molarities. 

The sensitivity of sensory materials is related to contrast, 
which can be obtained from following relation [3];  

2

2

1
c n

n1 









      (1) 

The contrast values of the BCzVB material for 62.90, 188.7 
and 566.1 µM have increased with increasing photon energy. 

Fig. 2(a,b) indicates the optical conductance (σop) and 
electrical conductance (σelec) plot vs. E of the BCzVB 
material, respectively. The σop and σelec values of the BCzVB 
at these two peaks are found to be 6.380x1011, 4.654x1011 S 
and 2.512x103, 1.293x103 S, respectively. Obtained results 
show that the optical conductance values of the BCzVB are 
higher than the electrical conductance values of the BCzVB. 

 
Fig. 2. The (a) optical conductance (σop) and (b) electrical 
conductance (σelec) plots vs. E of the BCzVB material for 
62.90, 188.7 and 566.1 µM in DCM solvent. 

 
The single oscillator energy, dispersion energy, M-1, M-3 

moments, oscillator strength, long wavelength refractive index 
and average oscillator wavelength values of the BCzVB were 
obtained to be 2.765 eV, 3.910 eV, 1.414, 0.185 eV-2, 10.811 
eV2, 2.048 and 442.68 nm, respectively. 

The molar polarizability of the BCZVB was found to be 
1.584x10-20 cm-3 from the slope of the (n2−1)/(n2+2) plot vs. E.  

For future perspective, researching optical and sensing 
properties of BCzVB material have major impact on 
improving and comprehending next generation OLEDs and 
other devices. 
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Strategies to store domain walls in ultrathin CoFeB-based systems  

 

R. Mantovan,1* L. Herrera Diez2, F. García-Sánchez2, J.-P. Adam2, T. Devolder2, S. Eimer2, M. S. El Hadri2, A. Lamperti1, A. 
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4Singulus Technologies AG, Hanauer Landstrasse 103, 63796 Kahl am Main, Germany  
5Micron Semiconductor Italia, via Torri Bianche 24 - 20871 Vimercate, Italy 

 
Abstract— Engineering efficient strategies for manipulating domain walls in magnetic nanostructures is fundamental to 
foresee the possible industrialization of advanced magnetic memory concepts like the racetrack. We present possible ways for 
artificially changing the energy landscape experienced by domain walls travelling in ultrathin CoFeB layers characterized by 
perpendicular magnetic anisotropy. The methods are compatible with nanoscale dimensions and large-scale mass production. 
 

The concept of racetrack memory is a good candidate to 

realize ultimate high-density non-volatile magnetic memories 

based on the manipulation of domain walls (DWs) in magnetic 

nanowires [1]. The use of materials with perpendicular 

magnetic anisotropy (PMA) is expected to increase the 

thermal stability, to lower the power consumption and provide 

higher data storage density [2]. Magnetic tunnel junctions 
based on ultrathin CoFeB characterized by PMA has been 

reported with optimal performances [3], and CoFeB-MgO 

structures are attracting interest for developing PMA-based 

racetrack memories [4-7], figure 1.  
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Figure-1: (a) scheme of a racetrack base on PMA materials; (b) Transmission 

Electron Microscopy cross section of the Ta/CoFeB/MgO/Ta multilayer stack.  

 

In this context, fabricating artificial pinning sites to control 

efficiently the DW storage at specific positions is necessary, in 

order to overcome the low thermal stability and the stochastic 

DW motion caused by defects at the nanometer-scale [7]. We 

present two strategies allowing to artificially modify the 
energy landscape for the DW motion: the first takes the 

advantage of using light ion irradiation to locally reduce the 

PMA, the second makes use of pre-patterned substrates where 

regularly-spaced nanoscale steps are constructed to manipulate 

DW velocity.  

Figure 2(a) shows the change in the perpendicular 

magneto optical Kerr effect (p-MOKE) hysteresis in 

Ta/CoFeB/MgO/Ta structures as a function of 15 keV He+ ion 

irradiation dose, clearly showing the disappearance of PMA 

for doses >2.8 x 1015/cm2. This is reflected in the DWs 

dynamics with a significant decrease in the DWs velocity [8]. 
A thorough understanding of the effects of ion irradiation in 

modifying the magnetic properties is relevant technologically, 

and the materials and interface structural-chemistry changes 

upon ion irradiation have been investigated by time-of-flight 

secondary ion mass spectrometry (ToF SIMS), figure 2(b), 

showing a marked element composition redistribution at the 

interfaces following ion irradiation. 

   
 
Figure-2: (a) p-MOKE and (b) evolution of the ToF-SIMS profiles of the 

Ta/CoFeB(1nm)/MgO/Ta stack upon He+ ion irradiation at different doses. 

Figure 3(a) shows atomic force microscopy (AFM) 

surface image of the Ta/CoFeB(1nm)/MgO/Ta stack on top of 

a pre-patterned CMOS wafer, where sub-nanometer regularly-

spaced grooves have been fabricated. DWs moving across the 

steps experience a higher energy potential, which corresponds 

to almost 2 orders of magnitude lower velocity when 

compared to the DWs moving along the grooves, figure 3(b). 

Valong

Vacross

 

Figure-3: (a) AFM of the Ta/CoFeB(1nm)/MgO stack on top of pre-patterned 

CMOS wafer; (b) DWs velocity along and across the steps. 

 

Our results show the possibility to engineer efficient 

pinning potential for DWs motion by using either ion 

irradiation processes or pre-patterned substrates, both being 
compatible with nanoscale dimensions and large-scale mass 

production.  
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Friction experiments with single molecules 
Ernst Meyer,1*  S. Freund1, R. Pawlak1, R. Jöhr1, U. Gysin1, S. Kawai1 and T. Glatzel1 

1 Department of Physics, University of Basel, 4056 Basel, Switzerland 

 
Abstract—Single molecules and nanoribbons are attached to the probing tip of a low temperature force microscope. Vertical 
and lateral movements give information about adhesion and friction properties. Internal degrees of freedom of the molecules 
play a crucial role. 
 

Though the frequency shift of tuning fork force 
microscopy is primarily related to normal force gradients, 
there are some examples of experiments, which provide 
valuable information about lateral forces or energy barriers in 
the lateral direction.  Either 2d- or 3d-frequency data are 
acquired and transferred into force or energy fields by 
integration, where instabilities limit the applicability of this 
method. Alternatively, models are used, where the essential 
parameters are included to simulate the frequency shift data. 
An example is given by the pulling of polymeric chains on 
Au(111) [1], where the detachment of the chain leads to 
oscillations of the normal and lateral forces. The comparison 
with the model allows to determine the adhesive energy per 
subunit of the molecular chain.  

 
Lateral manipulation gives insight about the movement of 

one-dimensional chains on surfaces, which is close to the ideal 
of the Frenkel-Kontorova model. Another example with 
potential for application is the pulling of graphene 
nanoribbons across a gold surface [2]. A small periodicity is 
observed, which can be related to the gold surface. A beating 
pattern of the lateral force can be explained by the herringbone 
reconstruction of Au(111). The variation of the length of the 
nanoribbons shows that lateral forces do not increase with 
length. The main contribution to the lateral forces comes from 
border atoms. The lateral forces are very small of the order of 
some pico-Newtons, which means that the wires would be 
thermally activated at room temperature.   

 
A second class of experiments is to pick up a single 

porphyrin molecule and to investigate the force gradient 
response during lateral movement with the attached molecule 
[3]. In order to describe the experimental results, the most 
important elastic constants are determined from ab initio 
calculations and then incorporated in a minimalistic model.  
These experiments and simulations demonstrate that internal 
degrees of freedom of the molecule play an essential role in 
the contrast formation. 
 

 
 
Fig. 2: Pulling of a polymeric chain by the action of a probing 

tip. The measured frequency shift gives information about the 
bonding of molecular subunit to the gold surface. 

 
 
 
*corresponding author: Ernst.meyer@unibas.ch 
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Abstract— In the present study, a novel biocompatible nanocomposite based on silk fibroin (SF) and reduced graphene oxide 
(RGO) was developed by the electrospinning method. Nanocomposite mats were characterized using SEM, FTIR, and X-ray 
diffraction analyses which showed a strong interaction between SF and RGO. The crystallization behavior and thermal stability 
of the nanocomposite were evaluated by DSC and thermogravimetric analysis (TGA), respectively. Indirect cytotoxicity 
evaluation was performed on dermal fibroblasts using the MTT assay, and demonstrated that SF and SF/RGO extracts 
practically had no cytotoxic effect on the mammalian cell line.  
 

Focus in research has shifted towards producing new 
materials with enhanced features in a variety of industrial and 
biomedical technology fields. To achieve the desired 
properties of the material, a small amount of inorganic/organic 
materials can be incorporated into the organic structure 
through nanodispersion. Natural, biodegradable, and non-toxic 
biopolymers are preferred to synthesize nano-biocomposites. 
Graphene and its chemical derivatives have been a pivotal new 
class of nanomaterials and a model system for their quantum 
behavior [1]. The material's excellent electrical conductivity, 
biocompatibility, surface area and thermal properties are of 
much interest to the scientific community. Two dimensional 
graphene materials have been widely used in diverse 
biomedical research areas such as bioelectronics, imaging, 
drug delivery, and tissue engineering. 

Silk fibroin (SF) from the cocoon of Bombyx mori, is one 
of the candidate biomaterials which offers unique properties 
including good biocompatibility, permeability, 
biodegradability, morphologic flexibility and mechanical 
properties [2]. Especially the availability of silk nanofibers 
with high surface area to volume ratio and highly porous three 
dimensional structure through a simple process of 
electrospinning introduces a new set of potential uses which 
previously were unattainable. 

The aim of this study was to develop a novel 
biocompatible nanofibrous composite from silk fibroin and 
reduced graphene oxide (RGO) for potential use in cell culture 
and tissue engineering applications. 
 

 
 
Figure-1: Representative SEM micrograph and photo of electrospun silk 
fibroin/reduced graphene oxide mats. 
 
 

 
Figure-2: Schematic of the silk fibroin (SF)/reduced graphene oxide (RGO) 
assembly process 
 

The study involved the steps of, degumming; forming a 
silk fibroin solution comprising silk fibroin in an aqueous salt 
(LiBr) solution; removing the salt by dialysis and water by 
freeze-drying from the solution to form a regenerated silk 
fibroin material; forming an electrospinnable solution by 
redissolution of the resulting regenerated silk fibroin material 
in formic acid. Different amounts of RGO nanoparticles (0.5, 
1 and 2 mg/mL) were added into silk fibroin solution (15% 
w/v) and composite nanofibers were successfully fabricated by 
electrospinning. SF/RGO electrospinning parameters, such as 
flow rate, applied voltage, and polymer concentration were 
optimized to obtain smooth, uniform, continuous and 
nanoscale fibers. 

The produced fibroin-based nanofibers were in the range 
of 400 to 800 nm, and possessed a smooth and uniform 
morphology which was characterized by scanning electron 
microscopy (SEM). Electrospun SF and SF/RGO nanofibers 
were extensively characterized by FTIR spectroscopy, 
differential scanning calorimetry, XRD, TGA and CD 
spectroscopy methods. The structure of as-spun fibers was 
predominantly β sheet. Cytotoxicity (extraction) test was 
performed to evaluate the biocompatibility of the SF/RGO 
nanofiber mats. Findings showed that the extracts of the mats 
were not toxic to a mammalian dermal cell line. 

This work provides a new methodology to produce 
biocompatible electrospun SF scaffolds in the presence of 
graphene materials. Silk fibroin/reduced graphene oxide 
nanocomposite could be a promising candidate for cell culture, 
tissue engineering, and other biomedical applications.  
 
*Corresponding author: elcinmurat@gmail.com 
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Abstract— A micro/nanomotor is a micro- or nanoscale device that converts energy into movement and force. This work has 
discussed the fabrication methods and techniques of existing micro/nanomotors. The consideration of fabrication methods is 
important in view of easy, cost-effective, quality control of micro/nanomotor production. Each fabrication technique has 
advantegous aspects and on to its own limitations interms of scalability, precision, cost or device size.  
 

Micro/Nanomotors have various potential applications, 
ranging from biomedical to environmental fields. The aim of 
fabrication is to design the micro/nanomotors that are suitable 
for application in an easy and cost-effective way. The 
fabrication techniques and the factors must be considered in 
the design of micromotors including shape, composition, and 
distrubition of materials as well as functionalization [1-2].  

There are several fabrication techniques for 
micro/nanomotors : Electrochemical/Electroless Deposition; 
Physical Vapor Deposition; Strain Engineering; Three-
Dimensional Direct Laser Writing; Assembly of Materials; 
Biohybride Methods.  

Among these techniques, physical vapor deposition is 
common one to deposit thin layers of materials.  The 
vaporization of material from a solid target is assisted by a 
high-temperature vacuum or gaseous plasma. Later, the vapor 
is transported to surface of the substrate under vacuum or 
partial vacuum and thin film is generated on the substrate.  

Sputtering and e-beam evaporation techniques are the 
most common types of physical vapor deposition process. 
Electron beam evaporation relies on an electron beam to 
evaporate atoms from the target into the gaseous phase 
whereas sputtering is a technique that creates vapor by 
bombardment of the target by ionized gas, typically argon. 

These physical vapor depositions can be into two different 
methods: conventional physical vapor deposition or glancing 
angle deposition. In conventional physical vapor deposition 
methods, the substrate is placed parallel to target and the vapor 
flux is deposited almost vertically onto the substrate. Glancing 
angle deposition (GLAD) or dynamic shadowing growth is a 
physical vapor deposition technique where the vapor is 
deposited onto a substrate at grazing incidence. 

Physical vapor deposition is a main technique used in the 
fabrication of Janus micro/nanomotors [3]. The most common 
catalytic Janus micromotor is the Pt-catalyzed Janus particle. 
The motion of the spherical platinum Janus particle relies on a 
self-diffusiophoretic mechanism.  

 

                            
Figure 1.  Propulsion of Silica-Pt Janus micromotor [3].  
 
The main focus of this work is to fabrication a series of 

catalytic Janus micromotors and also other structure of 

micromotor by using e-beam and sputtering physical vapor 
deposition methods. The micromotors were prepared using 
different particules including WO3/conducting polymers 
hybrids, magnetic Fe3O4 particles. Hybride particles were 
obtained by using RF rotating plasma process. Pt coating was 
used as catalytic process for H2O2 fuel. However, other 
coatings such Zn, Ag, Mg were examined for without Pt and 
H2O2 micromotor systems. Moreover, Cu-Pt bimetallic 
micromotor was obtained into alumina template membrane by 
using rf magnetron scattering technique Videos were captured 
by an inverted optical microscope (Nikon Eclipse Inverted 
Bioscience PFS model). 

 
The fuel concentration and functionalization of 

micromotors are very important for their potential application 
especially for biomedical applications.  H2O2 is the most used 
common fuel for micro/nanomotors. Figure 1 shows Cu-Pt 
micromotor velocity as depending on H2O2 concentration. The 
micromotor indicated good velocity in very low fuel 
concentration. 
 

 
Figure 1. Velocity&fuel concentration changing for Cu-Pt 
micromotor. 

 
Each fabrication technique and structure of micromotor 

indicated characteristic properties for their potential 
applications. These micromotors should greatly expand the 
scope of applications and environments of chemically 
powered micro/nanomachines.  
*Corresponding author: lutfioksuz@sdu.edu.tr 
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Abstract— Structural and electrical properties of nanoscale mixed phase VOx thin films prepared by using the Pulsed-DC 
Magnetron Sputtering technique were investigated. Influence of structural properties – including vanadium oxide phases - on 
electronic properties have been discussed. 
 

One of the most important properties of the vanadium 
oxide thin films is their high Temperature Coefficient of 
Resistivity (TCR), which can be used in uncooled IR 
detectors. These detectors can be used at room temperature 
without any cooling system. In comparison to the thin film 
materials such as YBCO, BZT, V-W-V, amorphous-Si, 
vanadium oxide is desired due to low 1/f noise properties 
suitable for commercial and military thermal cameras, night 
seeing, security issues etc. In such systems, besides of a high 
TCR value (>2%.C-1), the thin film material must have the 
following properties: Low electrical resistance (0.01-10 Ωcm) 
[1, 2], low mass (i.e. low film thickness; 50 – 200 nm) [3-5], 
low 1/f noise (< 1x10-13 V2/Hz), resistance against the vacuum 
packaging temperatures (200 - 350 ºC), low film production 
and low post annealing temperatures, Micro Machining 
Fabrication (MMF) temperatures must be <400 ºC and 
stability of these parameters [6, 7].  
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Figure-1: 1/f electronic noise of VOx thin films measured at 5, 10 and 20 μA  
for frequencies between 10 Hz to 40 kHz. Dotted lines indicate the calculated 
theoretical noise floor (TNF) levels.  

Investigations reveal that the best R, TCR and noise 
parameters can be obtained after post-annealing at 2000C for 3 
hours under nitrogen atmosphere (see Fig.1 and Table-1).  

 
Table-I R, TCR values and 1/f noise values at 10 μA and 30 Hz 
 

R (kΩ) TCR (%/0C) fc (kHz)  1/f (V2/Hz) 

As-dep. 48 -2.58 >40 kHz 3.1x10-12 
1 h 200 0C 50 -2.65 9.6 kHz 4.3x10-13 
2 h 200 0C 73 -2.71 6.0 kHz 3.3x10-13 
3 h 200 0C 90 -2.73 3.3 kHz 3.1x10-13 

 
 

In comparison to the previous studies and by considering 
of the requirements for the application, i.e. MMF conditions, 
the obtained parameters indicate that the production technique 
and post-annealing procedure applied in the present study has 
great potential for desired applications. The noise parameter 
(see Table-1), obtained in the present study, is slightly higher. 
This is attributable to the undercut of Cr/Au electrodes as 
shown in Fig.2, which may enhance the electronic noise 
measured in the wafer level. 

 

 
 

Figure-2: VOx thin films on wafer level finger structures after wet-etching  

Structural investigations indicate that the produced VOx 
thin films are mixed phase containing both VO2 and V2O5 
phases. The detailed analyses of structural properties reflect 
that the VO2 phase and it’s content in the film as well as the 
grain size plays the main role for the electronic noise 
properties.  
 
*Corresponding author: rmoksuzoglu@anadolu.edu.tr 
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Abstract— In this study, adsorption and desorption kinetics of various functional calixarene molecules and Polypyrrole 
polymers coated on quartz crystal microbalance by drop casting and electrochemical methods for CO detection. QCM 
technique, highly sensitive to mass changes around 1ng/cm2, has been used to investigate CO sensing capabilities of 
calixarene and Polypyrrole derivatives.  Our reproducible experimental results illustrated that Fe doped Calixaren C2  
with pyridine and hydroxy functional groups has a great potential for carbon monoxide sensing applications 
among the other 6 different calixarene derivatives at room temperature operations. 

Measurement and control of carbon monoxide is essential 
for industrial uses as well as human life. Hence, it is quite 
important to develop cheap, reliable and sensitive carbon 
monoxide detectors. There has been a significant interest in 
development of carbon monoxide sensors to monitor relative 
carbon monoxide.  

So far, numerous physical principles have been used in 
sensor applications based mostly on conductivity change, 
optical characteristics, frequency shift (quartz crystal 
microbalance (QCM) and SAW) etc[1]. Among them, QCM 
has been widely used for sensor applications and it is quite 
powerful technique as it is very sensitive to mass changes in 
nanogram scale[2, 3]. It monitors the change in mass loading 
by measuring the shift of its resonant frequency. [4]  

Calixarenes are promising compounds for sensing studies 
owing to well-designed cyclic structure, easy derivatization at 
both p- position of phenolic ring (upper rim) and phenolic-O 
(lower rim) as well as having diversely cavities which are a 
straightforward platform to form complex with molecules and 
ions. In addition, they are vital organic materials for sensor 
applications because of their excellent adsorption abilities, 
selectivity, long time stability, zeolite-like capacity and 
technological possibility[5].  

A gas flow system with necessary software and 
equipment has been developed. Carbon monoxide sensor 
studies of calixarene films were measured by the frequency 
shift response with flow gas system according to Sauerbrey 
relation. Dry air or N2 gas was sent through the sensor for 
cleaning. Two mass flow controllers were used. One of them 
sends the air/N2 for desorption process, the other channel was 
used for adsoroption process with the active gas as a mixed 
CO gas with varying concentrations. 

Six different functional calixarene molecules were 
synthesized; 5,11,17,23-tetra-4-(ethylaminomethyl)pyridine-
25,26,27,28-tetra-hydroxy calix[4]arene (C2) 11.10.2.2.2. 
Synthesis of 5,11,17,23-tetra-tert-butyl-25,27-bis(2-
nitropyridin-2-ylamino) ethylamino carbonyl-methoxy) -
26,28-dihydroxycalix[4]arene (C3)  5,11,17,23-tetra-tert-
butyl-25,27-dihydrazinamide carbonyl methoxy-26,28-
dihydroxy-calix[4]arene (C4)   5,17-bis[(N-
methylglucamine)methyl]-25,26,27,28-tetrahydroxy 
calix[4]arene (C5)    5,11,17,23-Tetra-tert-butyl-25,27-
di(benzhydrazidyl methoxy)-26,28-dihydroxy-calix[4]arene 
(C6). 

Figure-1 shows CO responses for bare calixarene 
molecules(a), iron doped calixarenes (b) in air environment. 

It is seen that there has been a remarkable increase in the 
response of each iron doped calixarene to CO up to 200 times 
compared to bare calixarene molecules. The maximum 
response of C5 to CO is 0.12; however, it becomes 27.9 when 
doped with iron. C2 seems to have three baskets resulting in 
more sites for iron molecule which increases the affinity of C2 
Fe to CO. On the other hand, C4 seems to have only one 
basket which causes to less amount of iron molecule. Hence, 
the response of C4 Fe is relatively small compared to other Fe 
doped calixarenes. The other factor is that Fe+3 has binding 
affinity to OH-, carbonyl and amino groups.   

 
Figure-1: CO responses in air environment for (a) bare 

calixarene molecules, (b) iron doped calixarenes. 
 In summary, experimental results illustrated that Fe 
doped Calixaren C2  with pyridine and hydroxy functional 
groups has a great potential for carbon monoxide sensing 
applications among the other 6 different calixarene 
derivatives. Fe doped calixarene materials show a favored 
kinetic reaction against CO and have potential application for 
QCM based CO detection at room temperature operation. 

*Corresponding author: Salih.okur@gmail.com 
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Abstract— In this talk, we will discuss a new versatile technique to synthesize nanoparticles of semiconductors, metals and 
dielectrics. Highly uniform ultra-small (<10nm) particles are synthesized with a wide variety of materials choice. Our new 
method can be used in industrial scale nanoparticle production reaching gram/day production ranges. The applications of such 
nanoparticles for energy harvesting, electronics, photonic devices, defense and health technologies are going to be discussed.  

Traditionally, chemical and physical methods have been 
developed for nanoparticle synthesis. Although, chemical 
methods in general offer better control on particle size and 
surface properties but they usually have more complicated 
synthesis route and several chemical producers and reducing 
agents are involved during these processes. In recent years, 
pulsed laser ablation in liquid gathered immense interest as a 
simple technique with a good production yield. Laser ablation 
offers several advantages which can be listed as follows: 1) 
materials versatility (less restriction on choice of materials), 2) 
on-demand (plug-and-play nanoparticle production), 3) high 
purity, 4) wide variety of host liquid choices, 5) No 
reactant/precursor limitation.  
However, the general limitation of this method is its less size 
control (size uniformity), and difficulty in reducing particles 
size below Bohr radius. To tackle with this problem, colloidal 
nanoparticles production has been studied employing different 
laser types with different wavelengths and pulse durations. In 
most of these studies, nanosecond laser pulses have been 
utilized which results in the formation of highly size 
distributed nanoparticles which stabilize in the form of 
clusters [1]. Therefore, some post-treatments are necessary to 
avoid agglomeration and enlarging of nanoparticles. This issue 
is less destructive for femtosecond laser in which a better size 
control mechanism can be obtained by tuning the laser pulse 
energy.  
 
In this work, we used spiral type of line scanning to obtain 
highly uniform sub 10 nm nanoparticles. In this type of 
scanning, the ablated nanoparticles are collected toward the 
center and in following cycles these nanoparticles would be 
ablated again. Therefore, the nanoparticles will be trapped 
inside the active lasing area and will be ablated in every cycle. 
Consequently, highly uniform ultra-small nanoparticles would 
be produced. Fig. 1a-b shows TEM image and zeta sizer data 
of the fabricated nanoparticles which are all uniformly below 
10 nm. Such small and uniform nanoparticles would also 
guarantee a high absorbance and luminescence owing to their 
transition from indirect to direct band gap characteristics as 
shown in Fig. 1c-d. Silicon, as the core of semiconductor 
technology, has been extensively employed in variety of 
applications spanning from energy and environmental sciences 
to biomedical and biotechnologies. However, its inherent 
indirect band gap property has limited its usage in 
photovoltaic and light emitting diode applications. 
Approaching to dimensions as small as bulk Bohr radius (4 
nm for Si) manifests a remarkable transition into direct band 
gap semiconductor where radiative recombination through the 

material band gap (instead of phonon-assisted indirect 
transitions) dominate the Si nanoparticles luminescence. The 
appearance of this property in ultra-small Si nanocrytals (NCs) 
opened a new door for applications such as solid state lighting, 
full color display, optical sensors and fluorescent tags for 
biological imaging.  

 
 
Figure-1: (a) TEM image, (b) zeta sizer data, (c) photoluminescense and (d) 
absorption of 100 nm  and sub-10 nm sized of ablated Si nanoparticles.  

 

 
Figure-2: Laser ablated metallic and semiconducting nanoparticles.  

*Corresponding author: aokyay@ee.bilkent.edu.tr 
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Nanoscale patterns of polymer brushes as a platform for plasmonics 
M. Serdar Onses 
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Abstract— Here we will present our recent studies on fabrication of nanoscale patterns of polymer brushes for the selective 
immobilization and tunable assembly of metallic nanoparticles. The presented approach allows for selective immobilization of 
nanoparticles of different size, geometry and chemistry with a single particle resolution. Self-assembled templates enable the 
generation of such patterns over large areas in a low-cost manner.  
 

Plasmonic properties of metallic nanoparticles (NPs) have 
received significant interest for applications such as structural 
coloration, molecular sensing, photovoltaics and catalysis. All 
these applications rely on unusual optical properties of 
metallic NPs determined by localized surface plasmon 
resonances which are light induced oscillations of free 
electrons. The individual properties of metallic NPs depend on 
the size, shape, material composition and structure of the 
particles. More importantly, surface plasmon resonances of 
two or more metallic NPs couple when they are separated by 
less than 2.5 times their diameter. As a result, the spatial 
arrangement of the particles into nanoscopic assemblies plays 
a critical role in the collective properties of NPs. Top-down 
lithographic techniques in combination with metal deposition 
and etching offer high level of structural control over the 
nanostructures, however, suffer from throughput, cost and 
poor crystallinity. Advances in wet chemical synthesis 
methods, on the other hand, offer colloidal NPs that are 
available in massive quantities with precisely defined size, 
shape, surface roughness and crystallinity. The key challenge 
towards practical applications using colloidal NPs is to 
assemble them on the surface of a substrate in a way that their 
spatial positon and collective properties are precisely defined.  

  
End-grafted polymer chains offer a highly suitable 

platform for organization of colloidal NPs on surfaces. 
Frequently called as polymer brushes, these materials can 
immobilize colloidal NPs on the surface of substrates with a 
high level of control over their density and assembly. The 
interaction between brushes and particles can be varied with 
the length, architecture, density and cooperativity of the 
polymer chains. Stimuli-responsive properties of polymers 
present additional ways to tune this type of interaction, 
providing unique opportunities such as dynamic assembly of 
NPs which, for example, is highly desirable for sensor 
applications.  

This presentation will focus on our recent efforts to 
fabricate nanoscale patterns of polymer brushes for the 
selective immobilization and tunable assembly of metallic NPs 
on the surface of substrates (Figure 1). We will first describe a 
nanopatterning approach relying on advanced lithography 
techniques to generate high contrast chemical patterns of 
polymer brushes with dimensions as small as 20 nm. These 
patterns can then be used as a template for selective 
immobilization of single Au NPs that are 13 nm in diameter 
[1]. In the case of Au nanorods, the precise control over the 
dimensions of patterned brushes and the Debye length of the 
nanorods enabled the ability to tune the interparticle spacing 
and local orientation of these high aspect ratio nanomaterials 
[2]. Patterning of poly(ethylene glycol) (PEG) brushes with 
this approach enabled generation of heterostructures which 

consist of Au NPs with two different sizes (e.g. 40 and 20 nm) 
at a single large particle resolution [3]. Arrays of such 
heterostructures showed non-linear optical behavior revealed 
by experimental and simulation studies [4].  

 

 
 

Figure-1: Assembly of NPs on nanopatterned brushes. a) Schematic depiction 
of the process, b) Heterostructures of Au NPs (80 nm and 40 nm in diameter) 
[3], c) Aligned Au nanorods (~50 nm in length, 20 nm in diameter) [2]. 

The ability to generate dense nanoscale patterns of 
polymer brushes for selective immobilization of NPs over 
large surface areas using high-throughput and inexpensive 
techniques is important to enable practical applications. We 
explored different approaches using self-assembled block-
copolymer (BCP) films as templates to fabricate nanoscale 
chemical patterns of polymer brushes [5-7]. The strength of 
BCP self-assembly is the generation of nanoscale patterns at 
densities as high as a few teradots per square inch, simply by 
spin-casting followed by phase separation. Thus, nanoscale 
patterns with sizes and densities that are necessary for the 
fabrication of arrays of single NPs can be prepared over large 
areas at low costs and short processing times. The results 
demonstrate that NPs as small as 13 nm in diameter can be 
selectively immobilized onto dense and nanoscale patterns of 
polymer brushes at different geometries prepared by BCP self-
assembly (Figure 2).  

 

 
 

Figure-2: Arrays of NPs on nanoscale patterns of polymer brushes fabricated 
by BCP self-assembly [5, 6]. 

*Corresponding author: onses@erciyes.edu.tr 
[1] M.S. Onses, et al., Langmuir 28, 7299 (2012). 
[2] D. Nepal, et al., ACS Nano 6, 5693 (2012). 
[3] M.S. Onses, et al., Small 9, 4168 (2013). 
[4] S. Biswas, et al., Nano Lett. 15, 1836 (2015). 
[5] M.S. Onses, et al., ACS Macro Lett. 4, 1356 (2015). 
[6] M.S. Onses, Langmuir 31, 1225 (2015). 
[7] M.S. Onses, et al., Adv. Funct. Mater. 21, 3074 (2011). 

12th International Nanoscience and Nanotechnology Conference 

ORAL Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

112
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Abstract— In this study, a novel perfect absorber based on double-headed arrow gold nanoparticles for infrared sensing applications is 
presented. Proposed PA array has a dual-band spectral response, and the locations of these resonances can be adjusted by varying the geometrical 
dimensions. Owing to the dual-band spectral response and enhanced near-field distributions, the proposed PA array with adjustable spectral 
responses can be useful for infrared sensing applications.  

 

Perfect absorbers (PAs) operating in the infrared and 
visible regions have been used for biomedical sensing, 
surface-enhanced spectroscopy, and near-field scanning 
optical microscopy applications [1-4]. 

In this study, we present a novel double-headed arrow 
gold nanoparticle based PA for infrared sensing applications. 
Spectral responses of proposed PA array are investigated by 
using FDTD method [5]. Schematic view of proposed PA 
illustrated in the Fig. 1(a). It consists of a spacer layer (MgF2) 
between nanoparticle-based top layer and gold (Au) film on a 
dielectric substrate (Si). Dielectric substrate thickness is 300 
nm, gold film thickness is 200 nm, MgF2 layer thickness is 
100 nm and Au nanoparticle thickness is 50 nm. Periodicities, 
Px and Py, of the array are 1450 nm. During the simulations, 
the analyses are performed under y-polarization illumination 
source and geometrical dimensions are chosen as L = 800 nm, 
w = 500 nm, h = 250 nm, and d = 250 nm. Periodic boundary 
conditions are chosen as x- and y-axes, and perfectly matched 
layers are used along the z-axis. The dielectric constants of 
the materials are taken from Ref. [6]. The reflectance (R), 
transmittance (T) and absorbance (A) spectra of the structure 
are given in Fig 1(b). The absorbance spectra are calculated 
by A = 1 - R - T. Proposed PA has dual resonances and both 
of them rate as %99.5 at the first resonance (f1 = 63 THz) and 
%99.7 at the second resonance (f2 = 187.5 THz). 
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Figure-1: (a) The schematic view of PA (b) Spectral response of the PA  
(c, d) Electric field distributions |E|2/|Eint|2 at (c) f1 and (d) f2 resonances.  
 

Electric field distributions are given in Figure 1(c) and 
(d) at first (f1) and second (f2) resonances. The near field 
enhancements are greater than 900 times are concentrated on 

the sharp corners of the structure. Molecules in these corners 
may undergo a much stronger interaction with the 
electromagnetic field than those that lie well away from 
metallic particles. This means that the dielectric environment 
of the near surface region of the proposed PA array can 
strongly influence the resonant frequencies. This 
phenomenon is the basis of the infrared sensing capabilities 
of proposed PA array [4].  

Figure 2 shows the changes in the spectral response for 
different d, h, L, and w parameter values. The optical 
characteristics of the proposed PA arrays are dependent on 
geometrical parameters (Figure 2). The resonance 
frequencies of the proposed PA arrays can be tuned by 
changing the geometrical dimensions of PAs. 
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Figure-2: Spectral response of proposed PAs (a) d variation and (b) h 
variation (c) L variation (d) w variation 
 

Due to the dual-band spectral response and enhanced 
near-field distributions, the proposed dual-band double-
headed arrow based PA array with adjustable spectral 
responses can be used for infrared sensing applications.  
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Abstract— We demonstrated a thin film structure by using atomic layer deposition, and investigated its memory and flash applications. The 
SixNy particle are grown between a high-k dielectric  control oxide layer Al2O3 and tunnel oxide layer HfO2. A memory effect owing to charging 
of the SixNy layer. Roff/Ron ratios of about 3 are presented with low operating voltages below 5V and retention time is 106 s. It is 
called the flashristor mode that may allow high density neuromorphic computing applications using the readily available flash 
memory technology, extending the use of charge storage memories to future computational architectures. 

 

Flashristor is the short name for ‘Flash resistor’ which was 
first reported by Orak et all. We explained that the flashristor 
mode can find use in analog information processing 
applications, such as neuromorphic computing, where well-
behaving and highly repeatable memristive properties are 
desirable. [1] Recently, the non-volatile memory device 
(NMD) applications are commonly used in computing science 
technology because  they retain information  when cut off  the 
power[2] , NMDs have been fabricated utilizing several types 
of metal-oxide semiconductors (MOS) and Metal ınsulator 
semiconductor (MIS) structure and some metal-oxide 
compound semiconductor structure [3]. 

 

 
Figure-1: Schematic description of the ultrathin-film junctionless ZnO 
transistor. 
 
The schematic description of the device is shown in Figure 1. 
The flash memory cells were fabricated on a doped (1-10 
Ohm.cm) p type (100) Si wafer. The active region of the 
memory cell is defined on a 300 nm SiO2 layer grown by 
PECVD at 250 oC and etched by BOE. The Al2O3 control 
oxide layer is deposited in a thermal ALD reactor system 
(Cambridge Nanotech–Savannah 100) with a nominal 
thickness of 15 nm at 250 oC using trimethyl aluminum 
(TMA). A 5nm thick non-stoichiometric nitride, SixNy , (flow 
rate ratio SiH4:NH3, 180:15, where SiH4 is 5% diluted in N2) 
is deposited as the charge trapping layer by the PECVD 
technique. The HfO2 layer (using tetrakisethylmethylamino 
hafnium, TEMAH) is deposited by ALD as the tunnel oxide 
layer at 200 oC. A 10 nm thick ZnO channel is deposited using 
of the ALD at 180 oC and patterned by etching in dilute 
H2SO4:H2O (2:98) solution for 2 s. Finally, the source and 

drain contacts have been thermally evaporated (50 nm thick Al 
, %99,99 purity) and patterned by lift-off technique. 

 
Figure-2: The hysteresis of ZnO thin film structure 

as shown in Figure 2, Various gate widths and lengths were 
used, ranging from 5 to 30 um. The presented stack is typical 
for thin film flash memories, however, when the device is 
operated as a two terminal device by connecting the source 
and gate electrodes together and using drain as the other 
electrode, it exhibits the frequency dependent pinched 
hysteresis, typical of a memristor. 
 

 
 
Figure-3 a) Topography and (b) EFM data on the channel region shows that 
(c) there are significant voltage drops between the source-channel (50-45 um2) 
and channel-drain (50-45um2) contacts. 
 
In figure 3, Electrostatic force microscopy (EFM) data seen 
that  for VDS=5V and VGS=0V, there are significant voltage 
drops at the source-channel and channel-drain contacts as 
shown in the voltage profile across the channel in figure 3c. 
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Abstract— Motivated by the recent synthesis of single layers TiSe2 and PtSe2, we investigate one-dimensional TiSe2 and 
PtSe2 nanoribbons by first-principles calculations. Our analysis reveals that, differing from ribbons of ultra-thin materials such 
as graphene, TiSe2 and PtSe2 NRs have some distinct properties. We find that the electronic band gaps of the NRs are ultra-
narrow, and vanishes for TiSe2 ribbons wider than 20 A0. Moroever, passivating the dangling bonds with hydrogen at the edges 
of the structures strongly influences the band dispersion and magnetic properties for PtSe2 ribbons.  
 

Following the discovery of many unique properties of 
monolayer graphene [1], attention has been paid to other two-
dimensional (2D) materials both experimentally and 
theoretically [2-4]. Among them, transition metal 
dichalcogenides (TMDs)   are particularly desirable subject. 
Despite the comprehensive research on graphene and layered 
TMDs, studies on the electronic properties of T phase TMDs 
are sparse.  

However, very recently, Peng et al. grew 1T-TiSe2 
ultrathin films on a graphitized SiC(0001) substrate by using 
molecular beam epitaxy.[5] Similarly, Wang et al. reported 
that the synthesis of 1T-PtSe2 by a single step of direct 
selenization of a Pt(111) substrate.[6] These studies motivated 
us to investigate the one-dimensional nanoscale structures of 
TiSe2 and PtSe2 nanoribbons because of their interesting 
electronic and physical properties that are essentially related 
with low dimensionality. 

 
 

Figure-1: Lattice and band structure of monolayer TiSe2 and PtSe2. 
     Since both layers are stable in T phase, the monolayer 
TiSe2 has metallic while PtSe2 has semiconducting ground 
state (as shown in Fig. 1). The fully optimized NRs exhibit 
structural deviation at the edges. Especially for armchair 
ribbons are strongly distorted after relaxation, compared to 
zigzag ribbons for both materials. At the edges the Ti (or Pt)-
Se bond lengths decrease because of the irregular force on the 
edge atoms. Nevertheless, the triple-layer networks are well 
kept intact for both ribbons.  
     The electronic band dispersion of TiSe2 NRs show similar 
behavior like the monolayer TiSe2. In fact, we found that 
reducing dimensionality from 2D to 1D, at a certain ribbon 
width a metal to semiconductor transition is found for both 
type of ribbons as seen in Fig. 2. In addition, the robust 

metallic behavior of both zigzag and armchair TiSe2 NRs 
remains unaltered even after passivation of the edges by 
hydrogen atoms. Moreover, our calculations demonstrates that 
TiSe2 NRs are not magnetic and the edge states do not effect 
the magnetization of the structures. 

 
Figure-2: Energy gap of zigzag and armchair TiSe2 NRs as a function of the 
ribbon width. Dashed curves are exponential fits.  

 
Figure-3 PtSe2 zigzag edged and hydrogen passivated  nanoribbons band 

diagram and and armchair edged nanoribbons band diagrams  and armchair 
edged nanoribbons  

   In contrast to TiSe2 NRs, the electronic structure show ultra-
narrow and almost width-independent gap for both zigzag and 
armchair edged PtSe2 NRs. The spin-polarized and spin-
unpolarized calculations which indicate that PtSe2 NRs have 
non-magnetic ground state. Compared with that of the bare-
edge case, the band gaps of zigzag and armchair PtSe2 NRs 
increases due to edge termination. Furthermore, our 
calculations reveal that upon hydrogenation of zigzag PtSe2 
NRs, the non-magnetic behavior is still preserved. However, 
for armchair edged PtSe2 NRs total magnetic moment 
increases 0 µB to 1 µB  per unit cell.  
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Abstract: Methicillin resistant Staphylococcus aureus (MRSA), a member of Micrococcacease family, is one of the most 
dangerous disease-causing bacteria. They essentially cause poisining by rapidly multiplying on many types of food, also cause 
life-threathing infections, suhc as meningitis, septicaemia, heart inflammation and suppurating wounds by proliferating in 
human body. MRSA aptamer-functionalized gold nanostructures (Au NSs) conjugates have provided dual functions for 
selective targeting and photothermal destruction towards MRSA bacteria upon NIR laser at 808 nm. Immobilization of 
aptamer on the NRs both increased the the binding affinity to the MRSA bacteria due to multivalent interactions and enhanced 
the photothermally killing efficiency.  

 
 

Figure-1: Schematic illustration of MRSA aptamer-MRSA bacteria interaction 
and MRSA cell death through photothermal therapy.  

 
Figure-2: SEM image of A) Au nanoparticles, B) Au nanorods, C) MRSA 
bacteria and D) MRSA aptamer@Au nanoparticles bound to MRSA bacteria.  

 

 
Figure-3: Flow cytometric analysis. 
 
 

 
Figure-4: Heat generation of A) Au nanoparticles and B) Au nanorods  
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Abstract— In this study, different Hummers methods (Hummers, Pre-oxidized Hummers) and different feeding rate have 
been used to prepare coagulated continous graphene oxide fibres. The effect of production parameters such as Hummers 
production method and feeding rate on properties of graphene oxide fibre have been measured by Scanning Electron 
Microscopy (SEM), tensile tester, electrical conductivity device. It has been seen that both Hummers preparation methods and 
feeding rate have an effect on mechanical and electrical conductivity properties of graphene oxide fiber. 

 

Graphene flake is carbon-based material with nano 
thickness that has promising properties for different 
applications in energy, catalysts, electromagnetic shielding, 
sensor, etc. [1-3] Due to its fascinating facilities, this material 
has took an attention by many researchers.  By these 
knowledges, continuous graphene fibres have been fabricated 
by wet-spinning method and co-coagulants processes have 
been employed respectively.[4] In this study, different 
methods have been used for preparation such as, Hummers, 
Pre-oxidized Hummers. Two different feeding rate was also 
applied for GO fiber obtained from Hummers method. These 
methods have initial steps that have significant effect on final 
product. Pre-oxidized Hummers method includes pre-
oxidation step with K2O8S2 and P2O5, before Hummers 
method. 
 

Fibres have been analyzed by many ways which are view, 
chemical structure, electrical and mechanical properties. 

Scanning Electron Microscopy has been chosen to have 
detailed view of fibres.  

         

Figure-1: Longitudinal and cross sectional SEM view of fiber produced by 
hummers and pre-oxidisied hummers with 20 ml/h, respectively  

Electrical and mechanical properties have been measured 
and compared to each other. 
Table-I Electrical  Conductivity of GO fibres 
 

Sample name        Average electrical            CV% 
       conductivity (S/cm)  

Normal Hummers   
10 ml/h 

       5,34*10-4                           26,5 

Normal Hummers  
20 ml/h 

       2,30*10-3                                         28,5 

Pre-ox. Hummers 
20 ml/h 

       2,89*10-4                          29,6 

 
 
 
Table-II Tensile strength of GO fibres 
 

Sample 
Name Calculation 

Breaking 
Elongation 

(%) 

Tensile 
Strength 
(N/mm2)
  

Hummers 
10 ml/h 

Average 2,91 14,6 

CV % 29,43 28,31 

Hummers 
20 ml/h 

Average 3,78 19,12 

CV % 25,98 16,52 
Pre-ox 

Hummers 
20 ml/h 

Average 4,41 21,75 

CV % 26,92 29,56 
        
 
Results show that, the mechanical properties, in terms of 
tensile have improved by using pre-oxidizing Hummers 
method , this may be due to more oxidation which may lead to 
more functional group . Electrical conductivity did not 
improved by change of Hummers method, however an 
increase of feeding rate result to an improvement on both 
mechanical and electrical conductivity properties, this may be 
due to more graphene oxide material by more feeding rate.  
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Abstract— In this work, we have systematically studied mechanical and dynamical stability of a new 2-D family, MXenes by 
using first principle methods. In addition to crucial stability results, we provide electronic and mechanical properties of stable 
systems.  
 

MXenes, carbides, nitrides and carbonitrides of early 
transition metals are the new members of two dimensional 
(2D) materials family given with a formula of Mn+1Xn [1]. 
These material systems are receiving growing interest due to 
their compositional versatility and promising performance in 
electrochemical energy storage systems. Due to the possible 
numerous future applications of MXenes and their 
heterostructures, significant research developments in the 
future are expected [2]. 

Recently, MXenes have been exfoliated by selective 
etching of aluminum element from MAX phases in HF 
solutions. Because of the nature of liquid exfoliation process, 
synthesized MXene compounds possess functional groups of 
H, O, F, and OH, providing new and enhanced functionalities 
to these compounds [3].  

In this work, we employ first principle calculations to n = 
1 structures of Sc, Zr, Hf, Ti and Mo pristine MXenes and 
their fully surface terminated forms with F and O. The first 
motivation of this work is to present dynamical and 
mechanical stability of pristine and fully terminated MXene 
structures to determine the best MXene candidates for 
experimental realization. Possible configurations are given in 
Figure 1. 

 

 
 

Figure-1: All combinations of the elements that makes over 90 2-D MXene 
compounds shown on the figure has been analyzed dynamical stability. 

In conjunction with stability analysis, we report RAMAN 
and infrared active mode frequencies for the first time, 
providing indispensable information for the experimental 
elaboration of MXene field. In addition to MXene candidates 
and their Raman and IR fingerprints, we provide insights on 
why nitride based MXenes could not be synthesized to date. In 
this study we also discuss electronic, vibrational and 
mechanical properties of selected MXenes 

 
 
 
 

 
Figure-2 Phonon dispersion relation along the high symmetry line of the 
Brillouin zones are used to determine dynamical stability of the systems.  

To determine dynamical stability phonon dispersion relations 
were investigated with first principles methods. Systems with 
no imaginary phonon frequencies demonstrates dynamical 
stability (see Figure 2 as an example). In short, majority of the 
carbide based systems are dynamically and mechanically 
stable but nitride based systems are not. Therefore, carbide 
based systems are better candidates for early experimental 
realization of the 2-D MXene phases.  
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Abstract— Copper-niobium alloys and nanocomposite structures are promising materials due to their high strength, thermal 
stability and irradiation resistance. We investigated the mechanical properties of these materials through nanoindentation and 
micropillar compression. Nanoindentation measurements on nanocrystalline copper alloys demonstrated that an alloying 
addition of 10% niobium enhances the strength of pure copper by more than 100%. We also performed micropillar 
compression on multilayers of copper and niobium. The interfacial shear strength of these layers were measured as 600 MPa in 
as deposited condition, and it increases with increasing interface mixing. 

Copper and niobium in the form of nanocrystalline alloys 
and nanocomposites possesses unique mechanical properties 
due to their large atomic mismatch and the special interfacial 
characteristics [1]. Understanding the mechanical properties of 
these materials is critical for enabling their usage in 
engineering applications as well as for the development of 
superior nanomaterials. 

In this work, copper-niobium alloys were prepared by 
magnetron sputtering in the form of thin films. The films were 
deposited on oxidized silicon substrates and had a thickness of 
1 µm. The films were nanoindentation tested by using a 
diamond Berkovich tip. Figure 1 shows the hardness of 
nanocrystalline copper as a function of Nb content [2]. 

 

 
Figure-1. Variation of nanoindentation hardness of nanocrystalline copper 
with niobium content. Filled markers are experimental data and hollow 
markers are MD simulation predictions [3]. 

We observe that there is significant increase in hardness 
with increasing niobium content. For Cu90Nb10, the hardness 
increases by more than 150% when compared to pure copper. 
The sputtering results in niobium being in solid solution inside 
the copper matrix. TEM and XRD analyses show that grain 
size decreases by a factor of three from pure copper to 
Cu90Nb10. Considering the Hall-Petch relationship for copper, 
this only corresponds to a hardness increase of about 15%. 
Therefore, it has been concluded that this large hardening 
cannot be due to the precipitation hardening or grain boundary 
strengthening. The results are in good agreement with 
previous molecular dynamics simulations predicting up to 4 
GPa hardness increase with the addition of 8% Nb [3]. The 
MD analyses have demonstrated that the addition of niobium 
and its presence in the grain boundaries reduces the grain 
boundary energy [3]. As a result, resistance to grain boundary 
sliding increases, which in turn improves the yield strength of 
the material. 

Alternating nanolayers of copper and niobium also 
possess outstanding mechanical properties [4]. For example, 
Cu-Nb multilayers with a layer thickness of 5 nm have been 

shown to have a yield strength of 2.4 GPa [4]. Identifying the 
mechanisms behind this high strength requires an 
understanding of the mechanical behavior of the interfaces. 
For this purpose, alternating multilayers of copper and 
niobium were magnetron sputtered and cylindrical 
microspecimens with tilted layers were obtained using focused 
ion beam. The layer thickness was 50 nm and the diameter of 
the micropillars were 250 nm. The micropillars were 
compression tested using a nanoindenter with a flat diamond 
punch. The measurements have been performed inside an 
electron microscope. Figure 2(a) shows an example of 
interfacial sliding taking place. 

Mixing is induced between interfaces by irradiating them 
with 1.8 MeV Kr+ ions. As a result of this, different interfaces 
with increasing mixing has been obtained. Figure 2 also shows 
the variation of interfacial shear strength as a function of the 
mixing distance [5]. It is observed that the shear strength of 
the interface linearly increases with the mixing thickness. Here 
mixing thickness is defined as the thickness over which there 
is both niobium and copper presence. 
 

 
Figure-2. (a) TEM image of a compressed Cu-Nb micropillar showing the 
layers sliding over each other. (b) Variation of interfacial shear strength with 
increasing mixing thickness [5]. 

In summary, the nanoindentation measurements provided 
evidence that niobium strengthens copper by reducing its grain 
boundary energy. Therefore, impeding grain boundary sliding 
is key to enhancing strength of nanocrystalline metals. The 
micropillar compression measurement illustrated the 
effectiveness of the technique for determining the shear 
strength of multilayered materials. Sharp interfaces have lower 
sliding resistance when compared to the mixed interfaces. 
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Bio-active smart polymeric surfaces defined as system that 
controls the bioactivity of the targeted material by 
immobilizing and separating them from environment [1]. 
These bio-active smart polymeric materials have been 
developed in recent years to achieve bio-sensing, bio-
separation applications in laboratory to overcome 
biocompatibility problems while improving the capability of 
these systems [2,3]. Smart polymeric surfaces (SPS) defined 
as a system which its physiochemical properties changes due 
to responding to stimulus change from the environment, such 
as acid-bas concentration, temperature, moisture and light. 
Therefore, SPS are preferred in order to achieve better control 
over the immobilization capability by reducing the unwanted 
environmental contributors [2]. These polymeric structures 
generally synthesized via solution polymerization technique 
that unfavorably effect the conformal coating of polymer and 
retention of functional group of polymers. To eliminate these 
problems, bio-active smart polymer surface produced with 
initiated chemical vapor deposition (iCVD) technique while 
decorating surface with high performance immobilizer 
(ligands) and stimuli responsive polymers. The aim is to create 
high level of surface that favorable for bio-seeing and 
biosensor development.  
 
In this work, we have studied the fabrication of poly (hydroxyl 
ethyl methacrylate-co-ethylene glycol dimethacrylate), 
p(HEMA-co-EGDMA) using iCVD technique and 
immobilization of Bovine Serum Albumin for potential sensor 
or separation applications. Purpose of the selecting iCVD is 
due to easy coating on surface, providing capability of 
functional groups with provides higher sensivity and 
minimized diffusion constant while controlling the thickness 
of the surface with conformal coating [6]. pHEMA is used due 
to its functional bonding groups, impressive biocompatibility, 
no reactivity with proteins and high mechanical strength [4]. 
 
The most contributor factor on the separation of proteins is the 
immobilization performance of the surface. To achieve high 
immobilization, affinity interactions of polymer with the 
surface improved while non-specific binding interaction is 
reduced [3,5] by attaching the ligand Cibacron Blue 3G-A 
(CB 3G-A) to the polymer surface.  
 
As Figure-1 illustrates, surface is coated with a p(HEMA-co-EGDMA) (1.) 

and Cibacron Blue 3G-A (CB 3G-
A) ligand (2.) is attached functional 
group of p(HEMA-co-EGDMA). 
The ligand is specified for the 
Bovine Serum Albumin (3.) that 
only immobilized by CB 3G-A. 
Other proteins will not immobilized 
by CB 3G-A (4.) 

We first studied the producing the p(HEMA-co-EGDMA) 
coating via iCVD technique by fabricating in various 
thickness; 50±5, 100±5, 200±5, 300±5, 400±5, 500±5 nm and 
analyzed their thickness with ellipsometry. In addition, the 
surface characterized with Fourier Transmission Infrared 
spectrum (FT-IR) to observe that the polymerization fully 
takes place and functional groups of HEMA is protected 
during the process. We next, optimized polymer vs. cross-
linker ratio of various thickness of p(HEMA-co-EGDMA) 
surfaces with using Gaussian distribution on the FT-IR 
analysis. The result indicates that the best value for the cross-
link ratio is 3:1 (HEMA:EGDMA) to prevent dissolving or 
swelling in pure water at 25  °C by using trial and error 
methods. Variety of optimized p(HEMA-co-EGDMA) 
coatings are prepared for the CB 3A-G attachment.  
 
We next prepared the aqueous solution of the CB 3A-G for the 
tagging the ligands to the active sides of the p(HEMA-co-
EGDMA) coating surface. 1, 5, 10 mM solutions are prepared 
and characterized with ultraviolet-visible spectrophotometry 
(UV-VIS). Solution concentration vs tagging capacity of CB 
3A-G on the various thickness of p(HEMA-co-EGDMA) is 
optimized by experimental procedure. 
 We next determined the possible candidates of p(HEMA-co-
EGDMA) with CB 3A-G coatings to achieve final 
immobilization of the Bovine Serum Albumin (BSA). The 
aqueous solution of the BSA is prepared and measurement of 
absorption on different thickness surfaces determined by UV-
VIS. These results confirm that bio-active smart polymer 
surfaces can fabricated via iCVD method and affinity ligands 
can attached surface without losing its functionality. The 
further idea is to create patterned surface using iCVD to 
absorb more than one protein on the surface without 
interfering one and other.  
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systems: An overview. New York: Plenum Press. (1985) 
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(2013). 
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guidance. Journal of Neuroscience Methods, 142(2), pp.243-250. (2005). 
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Abstract— Cell refractive index is a key biophysical parameter, which has been extensively studied. It is correlated with other cell biophysical 
properties including mechanical, electrical and optical properties, and not only represents the intracellular mass and concentration of a cell, but 
also provides important insight for various biological models. In this review, we provide an overview of cell refractive index models and 
measurement techniques including microfluidic chip-based techniques for the last 50 years, present the applications and significance of cell 
refractive index in cell biology, hematology, and pathology, and discuss future research trends in the field, including 3D imaging methods, 
integration with microfluidics and potential applications in new and breakthrough research areas. 

 
The refractive index (RI), defined as the ratio between the 

speeds of light in vacuum relative to that in the material of 
interest, is a fundamental parameter of materials. Because RI 
is related to the composition of materials, it potentially offers a 
label-free parameter for distinction and sorting of materials of 
different nature [1,2]. The RI of homogeneous materials that 
are readily available in microliter to milliliter quantities can be 
measured using refractometers. Alternatively, the RI of single 
microparticles of different materials can be measured based on 
a numerical T-matrix approach using optical tweezers [3]. In 
contrast, biological materials are known to display  
heterogeneity in RI. As a result, it is difficult and often not 
straightforward to measure the RI of biological materials with 
high precision [4]. As a matter of fact, there is no experimental 
measurement on the RI for individual virüs particles. How 
heterogeneous these particles are in their RI values is not 
known. 

 
 

Figure-1: Cell refractive index models: (a) average refractive index of cells 
suspended in a medium measured by optical densitometry, (b) effective 
refractive index by fiber based resonant cavity, (c) refractive index by 
quantitative phase imaging. 

Label-free detection or biosensing of animal viruses is under 
fast development. Among different biosensor designs, an 
increasing group of biosensors works by detecting the local 
change in the RI due to the mere presence of a single or a few 
virion particles [5]. Optical biosensors of this type include the 
use of optical cavity resonance, optical interferometry surface 
plasmon resonance. In order to quantitate the size and 
concentration of viruses from these RI-based biosensors, the 
precise RI for the virions of interest is required. For example, 
the maximum spectral shift caused by the adsorption of a 
single virion is a function of the viral RI in whispering-gallery 
mode (WGM) virus sensors. In a sensor based on surface 
plasmon resonance, the RI of the virions is needed to calculate 
the density of the virions bound on an antibody-coated sensing 
surface. In sensors based on optical interferometry, the RI of a 

virion is also required for the size measurement of individual 
virions. 

 

 
 
 

Figure-2: BFP interferometry to determine nanoparticle radius and trap 
stiffness. (a) nanoparticles were delivered into a microfluidic chamber and 
trapped by the IR laser focused at the center of the chamber. The xyz 
dimensions are shown as indicated, with y perpendicular to the figure plane. 
(b) The laser deflection signal measured in real time using BFP interferometry 
for a polystyrene sphere. The signal shown was along y-axis. (c) The power 
spectrum of the trapped polystyrene sphere from (b) when the chamber was 
oscillated at 10 Hz with amplitude of 208 nm along y-axis of the sample 
plane. The red curve is fitting of the thermal noise background to aliased 
Lorentzian with Dvolt = 2.68 × 10 3 V2/s and fc = 1198 Hz [33]. 

 
The analytical expression to relate trap stiffness with 

particle size and RI can be applied to individual dielectric 
particles whose radii are below 160 nm, and thus ideally suited 
for biological nanoparticles such as viruses, certain drug 
delivery particles, or extracellular vesicles. We expect this 
method to be widely applicable to biological nanoparticles, 
and may be used as a standard to assess and correct any 
theoretical estimation. The availability of a precision RI will 
now allow people to model optical forces on these nanoscale 
biological particles using numerical methods such as T-matrix 
approach [6]. As a label-free parameter of materials, the high 
precision in RI measurement also allows one to assess 
potential heterogeneity of the particles due to differences in 
their materials, and potentially distinguish biological 
nanoparticles of different nature in a label-free manner [7]. 
 
*Corresponding author: abdurrahman.ozturk@marmara.edu.tr 
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Simultaneous observation of perpendicular and in-plane exchange bias in Pt/Co/Cr/CoO thin film 
Mustafa Öztürk*, Erdem Demirci, Mustafa Erkovan, Osman Öztürk and Numan Akdoğan 

Gebze Technical University, Department of Physics, 41400 Kocaeli, Turkey 

 
Abstract— We have observed coexistence of perpendicular and in-plane exchange bias using a single ferromagnetic layer in 
FM/AF system. Exchange bias appears around 220 K and 150 K for the in-plane and perpendicular directions, respectively. 
The magnitude of exchange bias field in the in-plane geometry monotonically increases with decreasing temperature. On the 
other hand, it exhibits different behavior in the perpendicular direction. We have also observed step-like behavior in the 
hysteresis curves at low temperatures. The mechanisms behind the unusual temperature dependence of exchange bias as well 
as the step-like behavior in the hysteresis curves are also discussed. 

 
 
Exchange bias (EB) is a shift of the magnetic hysteresis 

loop of a ferromagnet (FM) when it is in close proximity to an 
antiferromagnet (AF) [1]. This loop shift is a result of the 
induced unidirectional anisotropy. The shift is observed upon 
cooling the FM/AF system below the Néel temperature (TN) of 
the AF material in a magnetic field [1-5]. Altering the 
interfacial properties like inserting a spacer layer between the 
FM and AF layers affects EB mechanism. The type or the 
thickness of the spacer layer is also important [6]. Use of Pt as 
a spacer or buffer layer is preferred to induce the 
perpendicular magnetic anisotropy (PMA) on the FM and to 
enhance perpendicular exchange bias [7]. On the other hand, 
insertion of a Cr spacer layer on top of an ultra-thin Co film 
induce a magnetic anisotropy and exchange bias in the film 
plane [3]. 

Since the discovery of EB, Co/CoO systems have been 
extensively studied from different points of view. In-plane or 
perpendicular EB have been observed in these systems, 
individually [1-5]. It should be noted that various approaches 
can be applied to realize either  perpendicular or in-plane EB 
in FM/AF systems, such as using two different FM layers in 
one sample [8-9], tuning the thickness of FM film and altering 
layer repetition [10], using multilayered FM/AF stacks [11] or 
field cooling in different directions [12]. In this work, we have 
observed coexistence of perpendicular and in-plane EB in 
Pt/Co/Cr/CoO thin film that contains only one ultra-thin Co 
layer as a FM. This result is achieved by controlling surface 
anisotropies of FM layer via two different interfaces. 
Isothermal magnetization measurements were carried out by 
using vibrating sample magnetometer (VSM) and anomalous 
Hall effect (AHE). VSM and AHE data were taken using 
commercial QD PPMS9T and EasyTransport Measurement 
System (Nanosan Instruments), respectively. 

The room temperature measurements reveal that the 
sample has a magnetic easy axis only in the film plane. 
However, upon cooling the sample, the easy axis of the 
magnetization departs from its initial orientation and typical 
easy axis hysteresis loops are obtained for both in-plane and 
perpendicular directions. For the perpendicular direction, 
temperature dependence of VR/VS ratio is shown in Fig.1. It 
starts to increase below 160 K and becomes more evident 
below 80 K. In accordance with this change in the 
magnetization direction at lower temperatures, the sample 
shows unexpected coexistence of perpendicular and in-plane 
exchange bias below the antiferromagnetic transition of CoO. 
Temperature dependence of the exchange bias field for both 
directions is also significantly different. The mechanisms 
behind these anomalous temperature dependencies in the 
hysteresis curves are discussed [13]. 
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Figure-1: Temperature dependence of VR/VS ratios are measured with AHE 
method. Inset shows the geometry of measurements. External magnetic field 

is applied perpendicular to the film surface during the measurement. 

We would like to acknowledge Ali C. Basaran and Bekir 
Aktaş from Gebze Technical University for fruitful 
discussions. This work was supported by TÜBİTAK (The 
Scientific and Technological Research Council of Turkey) 
through the project number 112T857. 
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Template-assisted Fabrication of Metal-Oxide Nanostructures for Gas Sensing Applications  
 

Zafer Ziya ÖZTÜRK,*   
 

*Physics Department, Gebze Technical University ,Çayırova Campus, Gebze, Kocaeli 41400, Turkey 

 
 
Abstract-- Metal-Oxide nanostructures have received increasing attention because of their high chemical 
reactivity that allows an extensive use in the fields of catalysis, electrosynthesis, and gas sensors etc. Several 
nanofabrication techniques have emerged over the last couple of decades. Recently, template synthesis of 
functional nanomaterials by chemical self-assembly method has attracted considerable attention. The template 
method has been accomplished using a variety of templates, such as polycarbonate membranes, nanochannel 
alumina and anodically grown aluminium oxide (AAO) .Templated electrosynthesis is a simple and versatile 
method that has been widely used in order to make ordered arrays of nanoscale objects. The technique permits 
dimension-controlled materials synthesis. This lecture introduces and summarizes the fundamentals and various 
technical approaches developed for the template-based synthesis of nanorod, nanowire and nanotube arrays used 
as gas sensors. 
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Organic Solar Cells with Nanoparticles 

Elif Alturk Parlak,1,*  Pelin Kavak 2, Tülin Ateş 2, Nesrin Töre3 
1 Material Institute, TÜBİTAK, Kocaeli ,41470, Turkey 

2 Physics Department, Yildiz Technical University, Davutpaşa, İstanbul, Turkey 
3 Physics Department, Gebze Technical University, Gebze, Kocaeli, Turkey 

  
Abstract— We investigated nanoparticles effect on organic solar cells in this study. It is synthesized gold nanoparticles and 
silver nanoparticles. The plasmonic effect was studied on PCDTBT, P3HT and some low band gap polymers. It is seen that a 
significant effect was observed with the metal nanoparticles. We also observed that the metal nanoparticles lead to a positive 
effect on the stability of organic solar cells. 

           In recent years, bulk heterojunction organic solar cells 
made from conjugated polymers and fullerenes have gained 
popularity as promising sources of alternative energy due to 
their low cost, ease of fabrication, flexibility, and light weight 
[1]. There have been numerous recent demonstrations of roll-
to-roll processed organic solar cells and their applications 
[2,3]. The blend of P3HT and PCBM is one of the most 
popular and successful material. systems [4] with reported 
efficiencies as high as 7%[5]. 
 
            Use of metal nanoparticles with plasmonic 
enhancement effect is considered as one of the promising 
methods for increasing the optical absorption of solar cells [6–
10]. The metal NPs can not only scatter and couple the 
incident light into the active layer, but also confine the light 
surrounding their surfaces, which results in the light 
absorption enhancement of solar cells. For different kinds of 
solar cells, the role of these two corresponding effects (i.e., 
surface plasmon enhanced scattering effect and localized 
surface plasmon based field enhancement effect) in improving 
the light trapping should be different. 
 
          We investigated the effect of silver nanoparticles (Ag 
NPs) in the active layer of anthracene-containing poly(p-
phenylene-ethynylene)-alt-poly(p-phenylenevinylene):phenyl-
C  butyric acid methyl ester (AnE-PVstat:PCBM)-based bulk 
heterojunction solar cells. By incorporating Ag NPs of 6 nm in 
diameter, the power conversion efficiency of AnE-
PVstat:PCBM solar cells was improved to 3.10 % from a 
value of 2.46 % for the solar cells fabricated without 
nanoparticles.  
 
         The chemically synthesized AuNPs and AgNPs have 
been widely utilized for efficiency enhancement in OPV 
devices. Similar to physically obtained NPs, chemically 
synthesized counterparts also contribute to the PCE 
enhancement prominently in OPV devices. Since they are 
prepared in colloidal forms, the metal NPs could be easily 
mixed with polymer solution, thus, they could be incorporated 
in whole transport and/or active layer. In addition, it is easy to 
control size/shape of the NPs and large quantities could be 
obtained in a short time.  
 
        We have also demonstrated the efficiency enhancementof 
P3HT: PCBM based OPV device via incorporation of 
biologically synthesized AuNPs in the PEDOT:PSS layer. The 
AuNPs with average size of 8.01 nm were successfully 
synthesized by Bacillus subtilisstrain. It was found that adding 

1% AuNP in whole transport layer hasincreased the device 
PCE from 2.98 to 3.39%.(Fig. 3) 
 

 
Figure-2: A) TEM image and (B) Frequency vs. particle size characteristics 
of AuNPs. 

 

a b 

Figure-3: a) J-V characteristics of P3HT:PCBM solar cell with AuNPs; )IPCE 
plot of OPV devices with different AuNP content in wholetransport layer. 
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Differentiation of normal and cancer cell adhesion on custom designed protein nanopatterns 
Devrim Pesen Okvur*, Utku Horzum, Berrin Ozdil 

Department of Molecular Biology and Genetics, Izmir Institute of Technology, Izmir 35430, Turkey 

  
Abstract— We used an electron beam lithography (EBL) based green lithography approach to fabricate custom designed 
protein nanopatterns. Our results showed that as expected, in contrast to normal mammary epithelial cells, breast cancer cells 
were plastic: they tolerated non-adhesion promoting regions, adapted to flow and exploited gradients better. In addition, 
numbers of focal adhesions, but not their areas appeared to be the dominant parameter for regulation of cell adhesion. Our 
findings also demonstrated that custom designed protein nanopatterns, which can properly mimic the in vivo 
microenvironment, enable realistic distinction of normal and cancerous cell adhesion [1]. 
 

 
Figure-1: Comparative and quantitative study of cell adhesion on transparent 
ITO-glass by EBL based green lithography approach. [1] 

 
Cell adhesion to the extracellular matrix is deregulated in 

metastasis. However, traditional surfaces used to study cell 
adhesion do not faithfully mimic the in vivo 
microenvironment [2, 3, 4]. Focal adhesions (FAs) are protein 
compositions involved in the biomechanical and biochemical 
interactions of cells with the extracellular matrix.  

Here, we present the first comparative and quantitative 
analysis of cell morphology and focal adhesions of normal 
mammary epithelial (NMEC) and breast cancer cells (BCC) 
on custom designed protein nanopatterns. Quantitative 
comparisons were performed as a function of micrometer 
scale spacing of homogenous and gradient fibronectin 
nanopatterns on K-casein and laminin backgrounds under 
static and/or flow conditions. 

Our results show that BCC tolerate non-adhesive regions 
better than NMEC on single active component (SAC) 
surfaces, i.e.  fibronectin nanopatterns on K-casein 
background. Double active component (DAC) surfaces, i.e. 
fibronectin nanopatterns on laminin background enhance cell 
adhesion. In addition, BCC adapt to flow better than NMEC. 
Furthermore, BCC exploits gradient SAC surfaces better than 
NMEC while both BCC and NMEC respond to gradient DAC 
surfaces similarly. 
 
Figure-2: BCC exploits gradient SAC surfaces better than NMEC.  a) 
Representative images of cultured BCC and NMEC on gradient SAC surfaces. 
Scale bar, 8 μm. (b) cell area, (c) cell aspect ratio, (d) FA number density 
polarization and (e) FA area polarization. Black asterisks (*) indicate 
significant differences between cell types for fibronectin, p<0.05. X-axis in 
(d) and (e) shows the degree of polarization; negative and positive values 
represent polarization against and along the gradient direction, respectively. 

Figure-3: Both BCC and NMEC respond to gradient DAC surfaces similarly. 
a) Representative images of cultured BCC and NMEC on gradient DAC 
surfaces. Scale bar, 8 μm. (b) cell area, (c) cell aspect ratio, (d) FA number 
density polarization and (e) FA area polarization. Black asterisks (*) indicate 
significant differences between cell types for fibronectin, p<0.05. X-axis in 
(d) and (e) shows the degree of polarization; negative and positive values 
represent polarization against and along the gradient direction, respectively. 

 

 

 

 

 

 

 

 

 

 

Figure-2    Figure-3 
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Advantages and disadvantages of noble metal-based nanoparticles application in bioanalytics 
Mariusz Pietrzak,1*  Marcin Drozd, 1 Parthiban Kannan,1 Marta Mazurkiewicz-Pawlicka, 2  Elżbieta Malinowska1 

1Department of Microbioanalytics, Faculty of Chemistry, Warsaw University of Technology, Warsaw, Poland 
2Graphene Lab, Faculty of Chemical and Process Engineering, Warsaw University of Technology, Warsaw, Poland 

 
Abstract— This presentation will focus on indication of differences between a catalytic activity of peroxidase and its 
mimetics. An influence of selected aspects, like pH, sample components and H2O2 concentration on peroxidase-like catalytic 
activity of colloidal noble metal nanoparticles will be discussed in details. A few improvements and restrictions in analytical 
methods will be proposed and a new insight on the routine procedures for NPs-mediated catalysis should be advantageous for 
their users. This work will also shed new light on the applicability of substrates in studies on oxidoreductase activities of 
nanozymes over wide pH range. 
 
 

An optical detection of products generated by catalytic 
oxidation in the presence of hydrogen peroxide has been 
widely utilized in bioanalytical systems (biotests, bioassays 
and biosensors) [1]. Nowadays, colloidal nanoparticles (NPs) 
composed of noble metals are gained great scientific attention 
due to oxidoreductase-like activities, mimicking peroxidases, 
glucose oxidases, catalases etc. [2]. Superficial redox activity 
of noble metal-based NPs offers new opportunities of their use  
and their activities can be tailored depending on the substrates 
availability and process conditions. Application of inorganic 
enzyme mimics opens up new possibilities in a composition of 
samples, types and concentration of substrates, which provides 
many advantages of NPs over enzymes in analytical 
applications.  However, some components of real biological 
samples, like proteins may adversely affect the catalytic 
activity of NPs.  

The aim of this work was to show the differences between 
a catalytic activity of horseradish peroxidase and its mimetics, 
and to point out the advantages of noble metal-based 
nanoparticles over native enzymes. For this reason we 
synthesized and tested various types of noble metal-based 
nanoparticles (see Fig. 1) and stabilized them with citrate or 
low molecular weight hyperbranched polyglycidol (HBPG).  

 
Figure-1: Types of examined nanoparticles. 

Moreover, we focused on indication of potential pitfalls 
of uncritical application of routine procedures (described for 
horseradish peroxidase) for studies on catalytic activity of 
NPs.  

The conducted research, among others, confirmed the 
usefulness of ABTS and TMB in the acidic media (below pH 
3.5). At the same time, potential interferences from chloride 
anions, unobservable when using HRP, were indicated. 
Moreover, a number of potentially useful solutions concerning 
relations of substrates and catalyst concentration for aromatic 
amine oxidation (TMB and OPD) was proposed. By 

increasing the concentration of chromogens and assuring 
relatively low conversion of the reaction, the stability of TMB 
and OPD oxidation product was improved. Comparative 
studies of H2O2 affinity to NPs surface in the presence of 
various hydrogen donors underlined the superiority of 
phenolic compounds over aromatic amines or ABTS for 
samples of relatively low H2O2 concentrations. Moreover, our 
studies pointed out the applicability of selected catechol 
derivatives: BPR and PG as chromogenic substrates, capable 
of working over wide range of pH, covering also basic values.  

 

 
 

Figure-2: Relative activity of chosen nanoparticles at pH 4.5 towards 
oxidation of OPD after 20 min incubation with BSA - 0.1 mg/ml (in respect to 
samples containing no BSA). Po-HBPG stabilized NPs, Ci-citrate stabilized 
NPs. 

       Interestingly, conducted research revealed, that NPs of 
various metals stablized with the same agent exhibit different 
susceptibility towards adsorption of BSA, expressed as the 
changes of catalytic activity of NPs in presence and absence of 
this protein (see Fig. 2). This presentation will also give 
answers how to eliminate or diminish the influence of proteins 
on catalytic activity of noble metal-based NPs. 

List of abbreviations: 
ABTS - 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) 
BPR - bromopyrogallol red 
BSA – bovine serum albumin 
HRP - horseradish peroxidase 
OPD - o-phenylenediamine dihydrochloride 
PG - pyrogallol 
TMB - 3,3',5,5'-tetramethylbenzidine 
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Frequency-Selective Remote Actuation via Continuous Micro/Nano-Scale Beam Spans    
Jaber Salamat,1* Erdal Bulgan2 

1Institute of Science, Engineering and Technology, Istanbul Technical University, Istanbul, Turkey 
2School of Mechanical Engineering, Istanbul Technical University, Istanbul, Turkey 

 

Abstract— Design, fabrication and characterization of continuous multi-span micro-scale and nano-scale beams are studied to 
realize a novel set of harmonically vibrational actuators. In this regard, utilization of harmonic force acting on the source span 
is transferred in the continuous multi-span beams to remote span (target beam) at its resonance frequency.  

Nanomechanical systems have been intensively studied in 
the recent years [1].  Due to their simplicity in design and 
fabrication, such systems as cantilevers and doubly-clamped 
beams have been widely used in a range of applications from 
sensing to optomechanics [2-4]. Herein, a novel mechanism to 
transfer mechanical energy from a source beam to a target one 
via resonance frequency-selective excitation is realized. In 
addition, the mechanical energy (elastic waves in solid) can be 
transmitted to target beam to achieve maximum deflection 
greater than that of the source beam by the proposed 
technique. System is excited via electrostatic force.   

As shown in Fig. 1, the studied method is implemented on 
three-span continuous beams, namely, source, passage and 
target beams. The natural frequencies are calculated at about 
1.608 kHz, the first mode, upto about 3.242 kHz, the sixth 
mode. The mechanism is designed in a way that the mode 
shapes until the sixth mode are either in-plane or out-of-plane 
without torsional mode. As illustrated in Fig. 1, the mode 
shapes and natural frequencies are calculated via modal 
analysis in an FEA solver. As seen in Fig. 1a, the first mode is 
occurring on the target beam along in-plane direction at a 
resonance frequency of 1.602.035 Hz. The fifth mode, on the 
other hand, as shown in Fig. 1b, is observed to occur on the 
passage beam along in-plane direction at a resonance 
frequency of 2.828.992 Hz.  

 
Figure 1: (a) First mode shape of three-span continuous beam on a 40µm-
long target beam. (b) Fifth mode shape of three-span continuous beam on a 
30µm-long passage beam. 

Analytical and numerical solutions of the natural 
frequencies for the continuous system are realized and 
compared as provided in Table I. 

Table Ι: Numerical and analytical results of natural frequencies. 

 

Then, harmonic response analyses are used to achieve the 
maximum deflection on target, passage and source beams in 
the vicinity of natural frequencies. In order to measure the 
deflection of three-span continuous beams with nanometer 
accuracy, an embedded Optical Directional Coupler (ODC)-
based sensor is designed and integrated into the system. The 
ODC simulations are carried out using 3D Finite-Difference 
Time-Domain (FDTD) Analysis. Three-span continuous 
beams are fabricated on a Silicon-on-Insulator (SOI) wafer 
with 340nm-thick device silicon and 3μm-thick silicon dioxide 
layer underneath as illustrated in Fig. 2a. In characterization, 
lightwave at 1.55 µm wavelength from a solid-state Near 
Infrared (NIR) laser is coupled to a 12µm-wide waveguide at 
the input. The light fields scattered from the output ports, as 
seen in Figs. 2a and 2b, are then collected through objectives 
into a NIR-sensitive camera for measurement purposes. 

 
Figure 2: (a) Magnified image of three-span continuous beams with two 
integrated ODC sensors.  (b) Scattering of lightwave from Outputs 1 and 2 to 
measure deflection of passage and target beams at on-state, respectively. (c) 
Scattering of lightwave from Outputs 1 and 2 to measure deflection of passage 
and target beams at off-state, respectively.  

In the experimental characterization, as a result of source 
beam actuation at a resonance frequency around 1.599.700 Hz, 
the lightwave intensity contrast at the sensor output (Output 2) 
representing deflection on the target beam is obtained to be 
approximately 7,3%. The measured light contrast in the sensor 
indicates a deformation of ±450 nm on the target beam, which 
is a clear proof that the mechanism is functioning successfully. 

In conclusion, a novel method to transfer energy from the 
source to desired beam in multi-span continuous beams is 
developed successfully. The deflection of target and passage 
beams are measured experimentally via ODC-based sensors at 
a level of nearly 7,3% lightwave intensity contrast. The 
method can pave the way to design future novel resonators 
and actuators. This work was supported by ITU Scientific 
Research Projects Program. 
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Carbon Nanoparticles in Liquid Crystals 

Sait Eren San 
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Abstract—Nanoparticles and dyes are efficient candidates for improving the performances of Liquid Crystal (LC) based 
applications. In the scope of this work, combined effects and possible applications of the various Carbon based nanoparticle-
LC dispersions are discussed via wave mixing and dielectric spectroscopy experiments. Samples are made up of as; pure 
Nematic E7, and doped E7 with nanoparticles. Combined usage of nanoparticles in Nematic host is found to be in fruitful 
combination for tailored aims according to performed experiments and these combinations are discussed throughout this work.  
 
 

           Liquid crystals (LC) are highly nonlinear, interesting 
optical materials and several nonlinear mechanisms 
investigated so far have revealed the promising characters of 
them. Their birefringence property is indeed an opportunity 
for various applications[1]. Actually, Holographic data storage 
is an interesting, technologically important and exciting 
experiment for LCs and information could be stored at the 
order of Terabyte per cubic centimeter via this approach. In 
fact, it was experimentally observed and shown that dye and 
Carbon nanoparticles doped LCs are promising candidates as 
storage mediums via Holographic techniques [2,3,4]. 
Dielectric Spectroscopy is also a strong experimental 
technique providing confirmation of wave-mixing holography 
experiments indeed [5]. 

 
a 

 

b

Figure-1:  a) Wave mixing experiment for Holographic recording; b) Laser 
Induced Dielectric Spectroscopy. 
 
Investigated Carbon based nanomaterials are given in Fig.2. 
 

             
 
 
Figure-2: (a) Components of nematic host E7. (b) Fullerenes. (c) SWCNTs. 
(d) MWCNT. (e) Graphene sheets. 

The optical efficiency for holographic recording is found to be 
maximum in fullerene C60 balls while the least efficient is 
graphene monolayer sheets in terms of the optical 
consideration as summarized in Fig.3. Investigations of 
electrical behavior of LC systems give fruitful results for 
understanding the re-orientation mechanisms [6]. 

 
 
Figure-3: Diffraction characters of the studied samples: (a) dependence of 
the diffraction signal on the bias voltage, (b) comparison of the acquired 
diffraction efficiencies. 
 

Another case study is devoted the reorientation of 
Carbon Nanotubes (CNT) in the structure of nematic LC. 
Experimental concepts proves this CNT reorientation, which 
is of critical importance for potential CNT applications, and 
this can be monitored via conductivity measurements as seen 
in Fig.4. [7]. 

a 

 

b

 
Figure-4: Magneting steering device based on SWCNT & LC. 
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with Controlled Hollowness via Core-shell Electrospraying Technique 
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         Abstract - Two dimensional graphene oxide sheets were converted into three dimensional (3D) hollow and filled     

microspheres by using three different carrying polymers through one-step core–shell electrospraying technique without 
applying any post treatments. Graphene based polymeric spheres with controllable hollowness were successfully fabricated 
by changing core solvents. The connectivity of graphene sheets in polymeric shell was improved by increasing carbon 
networks after carbonization process. Morphology, shrinkage behavior and structural properties of spheres were evaluated 
by tailoring polymer type, polymer concentration, graphene amount, flow rate and applied voltage.

Graphene sheets tend to restack together in bulk materials due 
to strong π-π interactions and van der Waals forces. The 
aggregation of graphene sheets and their crumbling leads to a 
significant decrease in electrical conductivity and surface area 
and this affects negatively the utilization of graphene in 
energy applications such as Li-ion batteries, fuel cells, and 
supercapacitors. Recently, 3D graphene materials have been 
attracting much attention since they not only preserve the 
intrinsic properties of 2D graphene sheets by inhibiting the 
agglomeration behavior of 2D graphene sheets but also 
provide advanced functions with improved performance in 
various applications. Electrospinning/electrospraying is one of 
the most widely used techniques to produce fibers and 
spherical or bead-like 3D structures with controlled 
morphology and the diameters ranging from few micrometers 
to nanometer by adjusting the surface tension of the droplet 
and viscosity of the solution under electric field [1-3]. 
Electrospraying process prevents the agglomeration and 
crumbling of graphene sheets by constructing 3D 
interconnected framework, and provides homogeneous 
dispersion of graphene sheets in polymer solution under 
electric field, and allows the polymer chains to crawl into 
graphene layers forming intercalated structure [2]. 
 
In the present work, thermally exfoliated graphene oxide 
(TEGO) sheets are converted into 3D spheres with controlled 
hollowness and porosity by using three different carrier 
polymers through core–shell electrospraying technique. 
Schematic representation of graphene based sphere fabrication 
by tri-axial core–shell electrospraying technique is given in 
Figure-1. 

 
 

Figure-1: Schematic representation of fabrication of graphene based 
spheres by tri-axial electrospraying technique. 

Polystyrene (PS) and polymethyl methacrylate (PMMA) are 
used as carrier polymers to convert 2D graphene sheets into 
3D dimensional spheres since these polymers are easily 
processable for bead formation and are widely used as 
templates to produce hollow structures. Figure-2a shows SEM 
image of PMMA-based spheres. On the other hand, the hollow 
structure of PS-based spheres is clearly seen in Figure-2b. In 
addition, PAN polymer is preferred as a carrier polymer to 
improve connections between TEGO sheets, and after 
carbonization, carbon content of spheres and graphene-like 
growing significantly increase. 

In the proposed technique, the number of polymeric shells 
can be increased by increasing syringe number in 
electrospraying set-up, and multi-layer composite spheres 
having enhanced multi-functionality can be produced by using 
different polymers with different degree of hydrophilicity. In 
addition, catalysts can be deposited on the surface of 
polymeric shells and electrolytes can be inserted in core part 
during electrospraying. Consequently, multi-axial core shell 
electrospraying technique will increase accessible surface area 
of 2D graphene sheets and preserve characteristic properties of 
graphene in bulk systems, and open up new directions 
especially in energy applications such as Li-ion batteries, fuel 
cells, and supercapacitors. 

Figure-2: (a) SEM image of PMMA-based graphene spheres, and (b) 
FIB-SEM image of PS-based graphene hollow spheres  
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Polymeric Nanofibers: Novel Platforms for Sensing and Biomolecular Immobilization 
Amitav Sanyal,1,2*  Rana Sanyal1,2 and Ozlem Kalaoglu-Altan 1  

1 Bogazici University, Department of Chemistry, Bebek, 34342, Istanbul, TURKEY 
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Abstract— Fabrication and functionalization of novel polymeric nanofibers for sensing will be presented. Various efficient 
transformations for effective fabrication via electrospinning will be discussed. Appropriate functionalization to enable 
biomolecular immobilization for sensing will be outlined. 
 

Over the past decade polymeric nanofibers have emerged 
as attractive scaffolds for various materials and biomedical 
applications. Particular areas of interest in the biomedical 
arena include utilization of polymeric nanofibers in tissue 
engineering where functional biomaterials can enhance 
cellular attachment, growth and differentiation. Nanofibrous 
scaffolds are also of interest in biomolecular immobilization to 
support proteins and enzymes for purposes like sensing due to 
their enhanced surface area. The interest in utilization of 
polymeric nanofibers in biomedical applications arise due to 
their unique properties such as high surface to volume ratio 
and high porosity. Among many available methods for 
fabrication of polymeric nanofibers, electrospinning has 
emerged as a method of choice due to its simple operation, 
versitality and low cost. 

Traditionally, functionalization of nanofibers was carried 
out via multiple time and resource-consuming procedures like 
plasma treatment, wet chemical methods and surface graft 
polymerization. In recent years, “click” reactions have 
emerged as a popular post-polymerization tool due to their 
high efficiency. While initial reports focused on modification 
of electrospun fibers using the metal catalyzed azide−alkyne 
cycloaddition, current focus has moved to utilization of metal-
free methods of functionalization. 

Reactions such as the thiol−ene and thiol−yne provide an 
attractive and effective method for functionalization, albeit, 
the reaction involves thermal or photochemical generation of 
freeradicals. As another alternative, the Diels−Alder reactions 
enables metal-free conjugations. To date, the Diels−Alder 
cycloaddition has been used for attachment of drugs, ligands, 
and biomolecules to polymeric materials for applications such 
as drug delivery, biomolecular immobilization, and tissue 
engineering. 

In this presentation, we will report novel methods of 
fabrication and functionalization of polymeric nanofibers that 
can be functionalized under benign conditions with 
biologically relevant ligands for biomolecular immobilization 
and sensing. For example, fibers containing diene units can be 
functionalized with small molecule ligands that can trap dye 
labeled proteins (Figure 1). In particular, application of the 
Diels-Alder reaction and thiol-ene chemistry will be disclosed 
to obtain novel functional polymeric nanofibers. Nanofibers 
containing reactive pendant functional groups can be obtained 
via electrospinning of functional copolymers. Due to the high 
reactivity of pendant reactive groups, these fibers can be 
expected to undergo efficient functionalization with 
(bio)molecules of interest such as peptides and 
oligonucleotides. In particular, we use copolymers containing 
polyethylene glycol pendant side chains or hydrophilic 
backbone for rendering these fibers hydrophilic and 
antibiofouling, thus amenable for biological studies. Efficient 

biomolecular immobilization of proteins, their selective 
detection, as well as oligonucleotide sensing will be presented.  

 

 
 

Figure-1: Selective binding of dye labeled protein on nanofibers 
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DNA adsorption characteristics of uniform-crosslinked microgel  
with double-responsive, polycationic molecular brushes 

Berna Saraçoğlu Kaya 
Chemical Engineering Department, Cumhuriyet University, Sivas 58140, Turkey 

 
Abstract— The interaction of DNA with the polymeric microcarriers has been attracted significant attention in the studies on 
DNA diagnostic assays, DNA isolation and particularly gene delivery. Silica is a material commonly investigated in these 
studies. The study includes adsorption and desorption of ssDNA using a new microgel sorbent. pH and temperature sensitive 
molecular brushes on the crosslinked microgel core was used as sorbent for ssDNA adsorption and desorption.  
 

Uniform particles with pH and temperature sensitive 
molecular brushes on the crosslinked microgel core were 
synthesized by a two-stage procedure. In the first stage, the 
microgel particles 920 nm in size were obtained by the 
dispersion polymerization of glycerol dimethacrylate 
(GDMA). In the second stage, polycationic molecular brushes 
were obtained on the microgel particles by the surface-
initiated atom transfer polymerization (ATRP) of 2-
dimethylaminoethyl methacrylate (DMAEM) [1,2].  

 

 
 

Figure-1: The schematical representation of ssDNA adsorption behaviour onto 
the microgel with polycationic molecular brushes  

In this study, a new dispersion polymerization method for 
the synthesis of uniform-crosslinked poly(glycerol 
dimethacrylate), poly(GDMA) microgel particles was 
proposed. The chemical derivatization of poly(GDMA) 
nanospheres can be performed via their hydroxyl 
functionality. The water swellability (i.e. hydrogel character) 
and the similarity of molecular structure to a biocompatible 
material, poly(2-hydroxyethyl methacrylate) make 
poly(GDMA) nanospheres promising material for 
biotechnological and biomedical applications (Figure 1). DNA 
diagnostic assays, gene delivery and DNA isolation are 
considered as suitable potential areas where the poly(GDMA) 
nanospheres can be evaluated as a sorbent or a nanocarrier. In 
the synthesis of the support, a polycationic ligand capable of 
interacting with negatively charged phosphate groups of DNA, 
poly(DMAEM) was grafted from the monodisperse-
crosslinked poly(GDMA) nanospheres by surface initiated 
ATRP. Hence poly(GDMA) microgels carrying double 
responsive poly(DMAEM) brushes on their surface were 
obtained. Here, we wish to report the enviromentally 
responsive behaviour and DNA adsorption-desorption 
behaviour of the proposed material (Figure 2) [1,2]. 
 

  
 

Figure-2: The representative SEM photo of poly(DMAEM) grafted-
poly(GDMA) microgel taken with the dried particles, Magnification: 4000X 

The resulting temperature and pH responsive microgel 
was used as sorbent for ssDNA adsorption. Comparing to the 
commonly used sorbents, reasonably high ssDNA adsorptions 
up to 240 mg DNA/g dry microgel were obtained with the 
proposed sorbent. The adsorbed ssDNA was desorbed from 
the sorbent with high yield (i.e. 75 % w/w). The adsorption 
and desorption behaviours make poly(DMAEM) grafted-
poly(GDMA) microgel particles as a promising carrier/sorbent 
for ssDNA isolation and delivery. 
 
*Corresponding author: berna@cumhuriyet.edu.tr 
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Abstract— Multi-walled electrospun healing fibers with a novel architecture were fabricated through a direct, one-step tri-
axial electrospinning process to encapsulate different healing agents inside the fibers with two distinct protective walls. The 
presence of an extra layer facilitates the encapsulation of healing agents with a highly active nature and extends the efficiency 
and life-time of the healing functionality. These new self-healing designs provide repeated self-healing ability to preserve the 
mechanical properties of the composite by repairing micro and nano scale cracks under high loadings. 

Fiber reinforced polymeric composites with enhanced 
mechanical performance, lightweight, and design flexibility 
have played a key role in technological development in recent 
years. However, polymeric composites are extremely 
vulnerable to crack initiation and growth, and subsequent 
mechanical properties degradation. The integration of self-
healing capability into the polymeric composites is a prudent 
approach to prolong their effective lifetime. The self-healing 
materials are able to repair cracks deep inside the composite 
structure by delivering a reactive encapsulated liquid into 
fractured areas. In spite of several progresses made in the 
development of self-healing composites, most of the 
approaches are limited by two main drawbacks; namely, the 
reduction in the mechanical performance and the limitation of 
healing process for a few cycles. 

Herein, we make use of a direct, one-step tri-axial 
electrospinning process to fabricate multi-walled fibers with a 
novel architecture. Different healing agents were encapsulated 
inside the fibers with two separate protective walls via core-
shell electrospinning process. The incorporation of continues 
electrospun fibers in the composite structure provides 
exceptional property of continuous and repeated delivery of 
healing agent in the damaged area. Figure-1 introduces the 
stages of designed self-healing process schematically.  

 

 
Figure-1. Schematic representation of self-healing concept,  (a) the 

incorporation of self healing fibers into a polymer matrix, (b) cracks formation 
within the matrix, (c) the discharge of healing agent into the crack area, and 
(d) healing of crack region [1]. 

 
 We first took a systematical optimization approach to 

produce tri-axial hollow electrospun fibers with tunable fiber 
diameters and surface morphology [2]. Multi-walled hollow 
electrospun fibers with different inner and outer diameters and 

different surface morphology were successfully produced by 
using dissimilar material combinations for inner and outer 
layers (i.e., hydrophobic polymers as outer layer and 
hydrophilic polymer as inner layer). Figure-2 gives SEM 
images for multi-walled hollow electrospun fibers fabricated 
by using different solvents in the outer layer solution.  

 

a (b c 
Figure-2. SEM images of electrospun multi-walled hollow fibers 

fabricated by different outer wall solvents (a) DMF, (b) EA and (c) THF [2]. 
 

Next, the effect of tri-axial hollow fibers as a primary 
reinforcement and co-reinforcement in the presence of glass 
fibers is scrutinized from a material selection point of view 
[3]. In comparison to uniaxial electrospun fibers, the 
hollowness of electrospun fibers enables one to manufacture 
new reinforcing agents that can improve the specific strength 
of composites. It is shown that the mechanical properties of 
epoxy matrix composite incorporated with electrospun fibers 
as primary fiber reinforcement can be significantly tailored by 
properly selecting the wall materials, diameters, and the 
amount of electrospun fibers.  

Furthermore, multi-walled fibers were utilized to 
encapsulate different healing agents inside the fibers and 
successful and recurring self-healing ability were achieved 
while preserving the mechanical properties of the composites 
[1]. The low affinity between the inner wall polymer and 
encapsulated healing agent within the core of fibers minimizes 
the environmental effect on healing agents and decreases the 
diffusion rate of healing agent through the wall of fiber hence 
extending the efficiency and lifetime of healing functionality 
of fibers. In addition, the effect of fiber diameter (nano or 
micron scale) on self-healing properties of the produced 
composites were investigated by comparing mechanical 
properties. To reiterate, the unique structure of multi-walled 
electrospun fibers developed in this work has a high potential 
to create a novel self healing, smart and responsive materials 
with enhanced functionalities. 
*Corresponding author: bsanerokan@sabanciuniv.edu 
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Abstract— ZrB2–SiC composites were fabricated by hot pressing with various nano-carbons (nano-graphite, nano-graphene, 
nano-carbon black and carbon nanotube) in order to scrutinize the densification and mechanical properties. Microstructure 
analyses show that the grain size of the sintered samples highly depends on the nano-carbon morphology. Hot pressed samples 
using nano-carbon as the reinforcement phase, except carbon nanotube, exhibit improved density and mechanical properties. 
 

ZrB2 is a remarkable ceramic because of its ultra-high 
melting temperature, hardness and elastic modulus, and 
resistance to chemical attack. As a result, this material has 
been proposed for a variety of structural applications at room 
and elevated temperature. SiC reinforcement of ZrB2 is known 
to increase flexural strength, fracture toughness and oxidation 
resistance. Carbon is also added to monolithic ZrB2 or ZrB2–
SiC ceramics to improve the densification process as sintering 
aids or to boost the mechanical properties as reinforcements. 

In this research, hot pressed monolithic ZrB2, ZrB2–20 
vol% SiC composite and four ZrB2–20 vol% SiC–10 vol% 
nano-carbon composites with different morphologies (nano-
graphite, nano-graphene, nano-carbon black and carbon 
nanotube) were investigated. In this way, the influence of 
nano-carbon morphology on the sintering process, 
microstructure, and fracture toughness of ZrB2–SiC 
composites have been determined.  

Hot pressing at 1850 ºC for 60 min under 20 MPa resulted 
in relatively fully dense composites (relative density> 99%) in 
the samples containing nano-graphite, nano-graphene, nano-
carbon black, but the relative density of ZrB2–SiC–carbon 
nanotube composite reached to only ~94% (Table I). The 
results disclosed that the grain growth of ZrB2 matrix was 
efficiently hindered by SiC particles as well as nano-carbons, 
except in the nanotube-reinforced sample due to the presence 
of unreacted carbon nanotubes after sintering process (Fig. 1).  

 

 
Figure-1: SEM nanograph of the fracture surface of ZSCnt sample exhibiting 

the unreacted carbon nanotubes network after sintering process. 

Table-I Relative density, mean ZrB2 grain size, Vickers hardness and 
indentation fracture toughness of the sintered samples. 

Sample Relative 
density (%) 

Ave. ZrB2 
grain size (µm) 

Vickers 
hardness (GPa) 

Fracture toughness
(MPa m½) 

Z 90.1 ± 0.3 12.1 ± 3.4 11.9 ± 0.4 1.8 ± 0.7 

ZS 93.9 ± 0.2 5.9 ± 2.6 13.5 ± 0.6 4.3 ± 0.5 

ZSCgn 99.1 ± 0.3 3.5 ± 2.1 15.7 ± 0.5 6.4 ± 0.4 

ZSCgt 99.6 ± 0.2 3.2 ± 2.4 16.5 ± 0.9 7.1 ± 0.5 

ZSCnt 93.9 ± 0.6 6.0 ± 3.7 8.6 ± 0.3 4.8 ± 0.8 

ZSCcb 99.8 ± 0.1 3.1 ± 2.5 16.7 ± 0.6 4.6 ± 0.6 

During the hot pressing process, carbon in the form of 
graphite, graphene and carbon black can react with the oxide 
impurities at elevated temperature of 1850 ºC in accord with 
the classic carbothermal reduction reaction: 

 
ZrO2 + B2O3 (l) + 5C = ZrB2 + 5CO (g) 

 
Hence, the elimination of such impurities is necessary to 

perfect densification of ZrB2 or other UHT-ceramics. 
Fig. 2 shows the FESEM micrographs of the polished 

surfaces of hot pressed samples, which is presenting the crack 
propagation paths created by the Vickers indenter. The 
fracture toughness of ternary composites (7.1 MPa m½, 4.8 
MPa m½, 6.4 MPa m½ and 4.6 MPa m½ for the samples 
containing nano-graphite, carbon nanotube, nano-graphene 
and nano-carbon black, respectively) were essentially 
improved by incorporating the nano-carbon reinforcements 
into the ZrB2 matrix, which was greater than that of 
monolithic ZrB2 (1.8 MPa m½) and ZrB2–SiC composite (4.3 
MPa m½). Crack deflections are obviously seen in the 
indentation crack path of high-toughness samples. 
 

 
a b c 

 
d e f 

Figure-2: SEM micrographs of the polished surfaces with indentation crack 
paths of (a) Z, (b) ZS, (c) ZSCgn, (d) ZSCgt, (e) ZSCnt and (f) ZSCcb samples. 
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Nanotubes from Fe, Ni, Co and their alloys were obtained in polyethyleneterephthalate ion-track membranes pours by 
electrodeposition at potentiostatic mood. Their morphology, crystallinity structure and magnetic properties were investigated. 
Influence of deposition parameters (temperature, diameter of pours, deposition potential and composition of electrolyte)   on 
crystallinity dimensions and magnetic parameters were shown. 
 

Nowadays, the most common technique for metallic 
nanotubes (NT) synthesis - electrodeposition in pours in 
aluminum oxide membrane [1, 2]. In our work the ability an 
another template usage – polyethyleneterephthalate ion-track 
membranes is presented. 

The method of membranes fabrication with determinate 
pores characteristics is the ion-track technology. It is based on 
an irradiation process of materials by swift heavy ions which 
form highly defective extended regions (latent tracks) inside 
the irradiated material. Subsequent selective etching of latent 
tracks provides possibility to form a membrane with 
determinate geometry and pores’ sizes.  

Many series of experiments were held on, but the NTs 
from Fe, Co, Ni and alloys have presented the greatest 
interest, due to their magnetic characteristics, which are 
depended of crystallinity structure and morphology.  

Control of deposition parameters gives an opportunity to 
synthesize NTs with custom-defined dimensions, crystallinity 
and composition (in case of metallic alloys). To investigate 
this influence several series of experiments of metallic 
nanotube were obtained and studied. SEM, TEM, SAED, 
EDA and magnetization in magnetometer were provided. 

We show the influence of deposition potential, electrolyte 
composition and temperature of a process on the structural 
characteristics and morphology of nanostructures, as well as 
on the elemental composition of alloys. Also the analysis of 
dependence of the electrical (conductivity) and magnetic 
(magnetic moment at different temperatures and magnetic 
fields) properties from the structure of the NTs was carried 
out. Results of morphology investigations of series of 
experiments of pure Ni are shown on fig.1 and of morphology 
and structure characteristics of FeCo alloy series are 
presented on fig.2. 

 

 

a) b) 
 
Figure-1: Ni nanotubes, series of experiment 400 nm: a) SEM image, b) 
dependence of wall thickness (nm) of voltage and electrolite temperature. 

 
a) b) 

 
Figure-2: FeCo nanotubes, serie of experiments 110 nm: a) influence of 
deposition potencial on wall thickness (nm) and Co concentration,  b) 
dependence of cristal size of Co concentration 

 
However, in some cases, such as nanomedicine 

(transportation of drugs, genes or proteins) or creation of 
nanoectronic elements, magnetic nanotubes [4] would be a 
more preferred form of nanostructures, due to their low 
density, large surface, anisotropy of structure and magnetic 
properties and have no magnetic core. That is why the most 
preferred material for each application is needed to be found.  
Our tests show the difference of magnetic properties of 
investigated materials [3] and their dependence of structure. 
Results of the series of different materials, obtained at 1,5 V, 
25 0C, but different composition  of electrolytes are shown on 
the table I.  

   
Table-I Magnetic properties of nanotibes of pure metall and their alloys 
 

Material
Parallel to NT Perpendicular to NT 

Hc, 
Oe

Mr, 
emu/g

Ms, 
emu/g 

 Hc,   
Oe 

Mr, 
emu/g

Ms, 
emu/g

Fe 560 47 103 200 51 125 
Co 510 26 187 450 46 188 

CoFe 439 12,4 36 50 2 38 
Ni 300 30 62 20 2 61 

FeNi 270 47.5 159 54 3.5 159 

 
[1] Martin C.R., Science, 266 (1994). 
[2] Martin C. R., et al., Chem. Mater., 5 (1993). 
[3] A.O. Fung, et al., Journal of Physical Chemistry, C 112, (2008). 
[4] Z. Hua, S. et al., Nanotechnology, 17 (2006) 
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Abstract— Novel superhydrophobic nanofibrous materials of poly(vinylidene fluoride) (PVDF) and poly(vinylidene fluoride-
co-hexafluoropropylene) (PVDF-HFP) incorporated with ZnO nanoparticles and a model drug were successfully prepared by 
one-pot electrospinning. The incorporation of ZnO particles resulted in the fabrication of superhydrophobic fibrous materials 
with contact angles of 152º and with improved thermal stability and anti-adhesive and antibacterial properties. The mats 
containing the model drug possessed antibacterial activity against E. coli and S. aureus. 
 

Nature has developed diversity of materials with 
micro/nanostructured surfaces and with self-cleaning 
properties. Some plant leaves, such as Lotus leaves and rice 
leaves are known to be superhydrophobic and self-cleaning 
due to the hierarchical roughness of their leaf surfaces [1]. 
Researchers are inspired by living nature to prepare surfaces 
with specific properties. Recently, electrospinning method was 
applied to obtain superhydrophobic nanofibrous materials [2]. 

Fluorine-containing polymers are one of the most 
perspective candidates for the preparation of 
superhydrophobic materials. Moreover, they are 
biocompatible; possess excellent chemical, thermal and 
oxidative stability along with excellent mechanical properties 
[3]. ZnO is nontoxic and inexpensive material that possesses 
photochemical and antibacterial activity [4]. 

Superhydrophobic nanofibrous PVDF and PVDF-HFP 
mats incorporated with ZnO nanoparticles and a model drug - 
5-chloro-8-quinolinol (5Cl8HQ) were fabricated by 
electrospinning [5]. It was observed that the incorporation of 
ZnO nanoparticles resulted in the preparation of fibers with 
rough surface and larger diameters (228±50 nm for 
PVDF/ZnO and 147±39 nm for PVDF-HFP/ZnO fibers). In 
contrast, the incorporation of a model drug led to a decrease of 
the mean fiber diameter, which might be attributed to the 
ionogenic nature of the drug used (118±20 nm for 
PVDF/5Cl8HQ and 107±30 nm for PVDF-HFP/5Cl8HQ 
fibers) (Figure 1). 

Figure-1: SEM micrographs of: A. PVDF and B. PVDF/ZnO nanofibous mats 

The mats were characterized by DSC and TGA analysis, 
water contact angle measurements and mechanical tests. The 
obtained results showed that the melting temperature (Tm), 
enthalpy and the degree of crystallinity were affected by the 
composition of the fibrous mats. The incorporation of ZnO 
nanoparticles resulted in increase of the thermal stability of the 
obtained hybrid mats. This is due to the fact that ZnO particles 
have excellent thermal stability. It was found that despite of 
the type of the polymer, the incorporation of ZnO resulted in 
an increase of the water contact angle. This is due to the 
fabrication of hybrid fibrous mats with rough surface, 

resembling the lotus leave architecture, as well as because of 
the use of surface silanized ZnO nanoparticles that possessed 
hydrophobic properties. Digital image of colored water 
droplets deposited onto the PVDF/ZnO mat (water contact 
angle 152°) were presented in Figure 2. 

Figure-2: Digital image of water droplets deposited onto the PVDF/ZnO mat. 

Antibacterial activity of the obtained nanofibrous 
materials was tested. The hybrid PVDF/ZnO and PVDF-
HFP/ZnO mats manifest antibacterial activity and for the 
contact of 24 h in a liquid medium, a decrease of S. aureus 
titer by more than 3 log units was attained. In contrast, pristine 
PVDF and PVDF-HFP nanofibrous mats did not alter the 
bacterial growth.  The antibacterial activity of the 
PVDF/5Cl8HQ and PVDF-HFP/5Cl8HQ mats was assessed 
by performance of microbiological tests in agar medium. The 
diameter of the zones of inhibition of PVDF/5Cl8HQ and 
PVDF-HFP/5Cl8HQ mats were 4,4 cm and 5,5 cm against S. 
aureus and 3,5 cm and 4,9 cm against E. coli, respectively 
(Figure 3). The presence of zones of inhibition evidenced that 
the incorporated drug in the PVDF and PVDF-HFP mats 
imparted antibacterial activity to the mats. 

A. B. C. D. 
Figure-3: Digital images of zones of  inhibition of the PVDF/5Cl8HQ (A. and 
B.) and PVDF-HFP/5Cl8HQ (C. and D.) mats against S. aureus and E. coli. 

The results revealed that the obtained superhybrophobic 
and antibacterial PVDF and PVDF-HFP nanofibrous materials 
can find potential biomedical applications. 
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Abstract - A noncontact chemical and electrical measurement technique of XPS is performed to investigate a number of devices under 
operation. The main objective of the technique is to trace chemical and location specified surface potential variations as shifts of the 
XPS peak positions under operating conditions. Devices consisting of graphene and other materials have been investigated by 
application of various external voltage bias, and under operating conditions. The main advantage of the technique is its ability to assess 
element-specific surface electrical potentials of devices under operation based on the energy deviation of core level peaks in surface 
domains/structures.  

 One example is presented below, where one of the 
transistors of the 64 elements of an IC-device is 
investigated by following the C1s binding energy position 
with lateral resolution to probe and map-out electrical 
properties of the transistor. A picture of the device 
together with the survey XP spectrum of a graphene-only 
region is given in Figure 1. The dominating features 
belong to the SiO2 substrate, but the C1s peak has the 
peak position of graphene at 284.7 eV [1]. 

 
Figure-1: (a) A survey XP spectrum recorded from the graphene-only 
part. Areal intensity maps of the entire IC recorded in the snap-shot 
mode with 200 μm X-ray spot size and 200 μm steps of; (b) Au4f, and 
(c) C1s. (d) Picture of the IC inserted into the load-lock of the 
instrument.  

 
 Using the intensity of the O1s peak of the substrate 
and the C1s of graphene from the graphene-only region it 
is possible to estimate the thickness of the graphene layer 
as ~1.1 nm, corresponding to 3-4 graphene layers. In the 
same figure, areal intensity maps of the entire IC recorded 
in the snap-shot mode with 200 μm X-ray spot size and 
200 μm steps are also shown for the Au4f and C1s peaks. 
Since the probe depth of XPS is about 10 nm, gold 
electrodes and also the gold wire connections are easily 
identified, while carbon is everywhere.  
 It is also possible to record the data with smaller spot 
size and steps (50 μm), and zoom to only one of the 
transistors, as shown in Figure 2, where the intensity of 
the C1s and Au4f are shown as areal maps (a) and (c). 
The peak positions are also shown as regular scanned 

spectra recorded in the line-scans mode in (d) and (f), 
while a +3V bias is applied to the source, and both the 
drain and the gate are grounded. The extracted binding 
energies are shown in Figure 2 (e) for both peaks as a 
function of the lateral position. The B.E. Au4f7/2 peak, 
which is commonly used as a reference, is 84.00 eV, and 
it is exactly what is measured at the grounded electrode. 
However, it is measured as 86.94 eV at the source, 
yielding a difference of 2.94 eV which reflects faithfully 
the applied voltage bias of +3V. 

Figure-2: XPS data of one of the transistors recorded with 50 μm X-ray spot 
size and 50 μm steps of; (a) C1s, and (c) Au4f peaks. Zooming to a single 
transistor connected in the source-drain configuration while the gate is 
grounded is displayed in (c). Spectra recorded in the normal but using the line-
scan mode are shown in (d) and (f), while the binding energy positions of the 
C1s and Au4f7.2 are displayed in (e). 

 
     The measured difference in the position of the C1s peak 
across the electrodes is 2.6 eV, i.e. 0.3 eV less. This small but 
significant difference is attributed to the contact resistance(s) 
between the graphene and the gold electrodes, since 
application of 3V causes a sizable current of ~2.6 mA, passing 
between the metal electrodes, consistent with the geometry of 
the graphene layer [2].  
     Hence, through application of electrical bias, XPS is shown 
to be able to extract electrical parameters of an isolated 
graphene-based transistor of a 64-element IC during its 
operation in a chemically specific and non-contact fashion, 
which can especially be pivotal in diagnosis. 
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Abstract— Atomically-detailed simulations were used to examine CO2/N2 separation potential of metal organic framework (MOF)-

based mixed matrix membranes (MMMs) in this study. Gas permeability and selectivity of hundreds of new MMMs composed of 

different MOFs and polymers were calculated for CO2/N2 separation. We showed that selecting the appropriate MOFs as filler 

particles in polymers results in MMMs that have higher CO2/N2 selectivities and higher CO2 permeabilities compared to pure 

polymer membranes. Several MOF-based MMMs were identified to exceed the upper bound established for polymers. The 

methods we introduced in this study will create many opportunities to select the MOF/polymer combinations with useful 

properties for CO2 separation applications. 

Emission of CO2 has become a serious concern due to 

increased global warming. Capture of CO2 from power plant 

flue gas, a mixture composed mainly of water-saturated N2 

with smaller amounts of O2 and other species, is highly 

important. Polymer membranes have been widely used for this 

gas separation. Unfortunately, the main disadvantage of 

polymer membranes is the trade-off between gas permeability 

and selectivity.[1] Incorporation of MOFs into polymers to 

improve the gas selectivity and permeability of the polymer 

membrane has been recently investigated by several 

experimental and computational studies in the literature.[2-5] 

In this work, we studied large numbers of MOF-based 

MMMs composed of various MOFs and polymers for CO2/N2 

separation. We combined atomically-detailed simulations with 

the Maxwell model to make predictions for the performances 

of MOF-based MMMs in CO2/N2 separations. Atomically-

detailed simulations were used to obtain gas permeability data 

of MOF materials. Experimentally available gas permeability 

data was used for polymers. These two data was then 

combined to predict the gas separation performances of MOF-

based MMMs. 

Almost all MOFs that we considered in this work have 

higher CO2 permeabilities than the polymers. Using MOFs as 

filler particles increased the CO2 permeability of all polymers 

that we considered but the change in selectivity varied with 

respect to position of the polymer on the upper bound. We 

showed that for polymers that have low CO2 permeabilities 

but high CO2 selectivities, the identity of the MOF used as 

filler is not very important. All MOF fillers enhanced the CO2 

permeabilities of this type of polymers without changing their 

selectivities. On the other hand, for polymers that have high 

CO2 permeabilities but low CO2 selectivities, separation 

properties of the MMMs strongly depend on the identity of the 

filler particle. Highly selective MOFs were able to increase 

both the CO2 permeabilities and the CO2/N2 selectivities of 

PTMGP and PTMSP polymers which lack high CO2 

selectivity. 

 

 
Figure-1:Predicted CO2/N2 selectivities and CO2 permeabilities of 30 

hypothetical MMMs.  

 

We also investigated hypothetical polymers to 

understand which polymers can reap the largest advantages 

when used in combination with MOFs. Figure 1 shows 6 

hypothetical polymers that lie along the Robeson’s upper 

bound for CO2/N2 separation. Results support the idea that 

there is a wide range of polymers that have moderate 

selectivity and moderate permeability for which incorporation 

of an appropriate MOF can yield large separation performance 

enhancements. Large-scale computational screening approach 

that we used here will fasten the design and development of 

new MOF-based MMMs and motivate experimental studies. 
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Abstract 
In this study, hyaluronic acid solutions were prepared in sodium hydroxide/dimethyl sulfoxide (NaOH/DMSO) 
solvent system and characterized. The hyaluronic acid nanofibrous mats were produced by electrospinning. The 
effect of polymer concentration on the morphology and structure of the electrospun nanofibrous mats was 
investigated. 
 

 
Hyaluronic acid (HA) is a linear acidic polysaccharide 
consisting of alternating units of α 1,4-D-glucuronic acid and 
β 1,3-N-acetyl-D-glucosamine [1,2].  

HA is a main component of the extracellular matrix and is 
found in all body tissues and fluids especially high 
concentrations in umbilical cord, vitreous body of the eye, and 
in synovial fluid [2,3]. 

 
 

Figure-1: Chemical structure of HA [3] 
 

HA have unique properties such as biocompatibility, 
biodegradability and viscoelasticity [4]. Therefore HA has 
used in many biomedical applications, such as  drug delivery, 
dermatology, surgery, and medical implants [5].  

The nanofibrous mats have great potential in many application 
areas due to their superior properties such as high specific 
surface area, high porosity, and small pore size. 
Electrospinning is a versatile method for nano-size fiber 
production. In electrospinning process; resultant nanofiber 
morphology and diameter are influenced by the polymer 
solution parameters, process parameters and ambient 
conditions [6]. 

In present study, pure HA nanofibers in NaOH/DMSO solvent 
system by electrospinning were obtained. The morphology of 
the produced nanofibers was studied by scanning electron 
microscopy (SEM). Nanofiber diameter was measured by 
analyzing SEM images with ImageJ software (National 
Institute of Health, USA). 

 

Figure-2: SEM micrographs of electrospun 10 % HA nanofibers  

 
 
Figure-3:  SEM micrographs of electrospun 12 % HA nanofibers 

It was found that uniform, smooth and continuous nanofibers 
occurred with 12 % HA polymer solution. 
 
This work is a part of Ph.D. thesis and is supported by 
TUBITAK under project number 214M415. 
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Abstract— The catalytic behaviour of pure cobalt (II) boride nanocylinders for hydrogen generation by the hydrolysis of 
sodium borohydride was investigated in batch fashion. Amorphous and crystalline Co2B samples were used as catalyst for H2 
generation by the hydrolysis of NaBH4 in aqueous media. Amorphous Co2B gave significantly higher hydrogen generation rate 
with respect to the catalysts prepared by calcination of amorphous Co2B under air or argon at 500oC.

Various studies were performed for the hydrogen 
generation by the hydrolysis of NaBH4 in alkaline-aqueous 
media using metal borides as catalyst [1-7]. Among these, the 
amorphous or crystalline samples containing cobalt boride 
phases provided higher hydrogen generation rates. In those 
studies, metal boride nanoparticles in the form of alloys were 
mostly tried as catalyst. In our case, pure Co2B nanocylinders 
synthesized by a modified solvothermal synthesis method were 
tried as catalyst for fast hydrogen generation in aqueous media.  

In this study, the catalytic behavior of Co2B nanocylinders 
obtained by a modified solvothermal process was investigated 
in batch fashion for the generation of hydrogen by hydrolysis 
of NaBH4 in alkaline aqueous media. First, Co2B nanocylinders 
with different size values were obtained by the reaction of 
CoCl2 with NaBH4 in an aqueous medium kept at +4oC under 
argon blanket (Figure 1). In the synthesis runs, CoCl2 initial 
concentration was changed to have Co2B nanocylinders with 
different aspect ratios. Co2B nanopowders obtained with 
different CoCl2 initial concentrations were characterized in 
terms of scanning electron microscopy and X-ray diffraction 
spectrophotometry (XRD).  The presence of nanocylinders in 
the powder was shown by scanning electron microscopy. The 
purity of Co2B samples was confirmed by XRD. The aspect 
ratio of the Co2B nanocylinders (length/diameter ratio) 
markedly decreased with increasing CoCl2 concentration in the 
synthesis medium.  

 

 
 
Figure-1. Co2B nanoparticles/nanocylinders synthesized via solvothermal 
method  

 
Co2B nanocylinders obtained with different CoCl2 

concentrations were evaluated as catalyst in the hydrogen 

generation experiments conducted by the hydrolysis of NaBH4 
in an aqueous alkaline medium.  The hydrogen generation rate 
slightly decreased with the decreasing aspect ratio of the Co2B  
nanocylinders. The catalytic performance was also 
comparatively investigated for the amorphous and calcined 
forms of Co2B nanocylinders (Figure-2). The results indicated 
that amorphous nanocylinders provided markedly higher 
catalytic activity with respect to the nanocylinder sample 
calicined at 500oC under argon atmosphere.  

 

 
 
Figure-2 Hydrogen generation rates of Co2B nanoparticles/nanocylinders 

calcined different conditions 
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Abstract— Local electronic structure of two main types of defects on Te-1 terminated (0001) surface of Bi2Te3 were 
investigated by bias dependent scanning tunneling microscopy measurements. Moreover, diffusion of vacancy defects was 
measured for the first time. The vacancy defects coalescing to form vacancy islands were observed. We correlate their growing 
kinetics by an exponent characterizing the power-law time dependence of coarsening in Ostwald Ripening. 
 
 

 Bismuth Telluride has rhombohedral crystal structure 
with (c)-lattice constant 3.1 nm. It contains five atomic planes 
(Te1-Bi-Te2-Bi-Te1) in each quintuple and the interface of 
quintuples have weak van der Waals bonds between them [1].  

Surface morphology of Te1 terminated (0001) surface 
was investigated by Scanning Tunneling Microscopy (STM) 
under ambient conditions. We observed mainly two defect 
types, which appeared as vacancy defects (see Figure-1a) and 
clover shaped charge localizations (see Figure-1b). The 
second defect is probably due to BiTe1 anti-site defects at the 
fifth atomic layer of a quintuple [2]. The BiTe1 antisite defects 
can form by intercalation of excess Bi atoms at the van der 
Waals gap [3,4]. 

 

 
 

Figure-1: Atomically resolved STM topography images of Te1 terminated 
(0001) surface. a) Bright spots correspond to Te1 atoms while dark sites are 
probably due to vacancies (Vtip=550 mV, It=250 pA). b) Charge localization 
on topmost layer marked by a green triangle (Vtip=500 mV, It=250 pA).  

In order to understand whether these defects were 
morphologic or electronic, bias dependent measurements were 
performed. It was observed that height corrugation of both 
defects may change when the applied bias vary. Hence, these 
data suggested that vacancy defects may not be simply 
missing atoms.   

We also present the diffusion of vacancy defects by time-
lapse STM imaging. Vacancy diffusion can be investigated 
using random walk model. Diffusion of vacancy defects occur 
on Te1 terminated (0001) surface laterally or along c-axis. We 
calculated jump rate of vacant sites for lateral diffusion.  

Moreover, vacant sites were observed to coalesce to form 
vacancy islands. At larger scale vacancy islands coarsen via 
Ostwald Ripening. Relation between mean radius of an island 
(R) and observation time (t) is exponential, R ~ tn , where 
exponent n characterize the diffusion mechanism [5]. We 
revealed that vacancy islands can coarsen by n~1/3 (see 
Figure-2) and this means that they grow by evaporation of 
vacancies at their edges [5]. However, our further 
measurements show that other diffusion mechanisms may 
have effective role to coarsening of the vacancy islands. 
 

 

Figure-2: Evolution of a vacancy island. a)  Snapshots taken from an STM 
time lapse movie. The time of the first topography image was set to zero, and 
others were taken at t=2086 s and t=5841 s, respectively. Image sizes are 128 
nm x 64 nm and Vtip= 300 mV, It= 200 pA. b) Power-law time dependence of 
coarsening was characterized as n~1/3. 

In this presentation nature of surface/subsurface defects 
and their local electronic structure will be discussed. From 
atomic scale to island scale, diffusion of the vacancy defects 
will also be presented [6].  
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This presentation is aimed at demonstrating the progress with the high-temperature synthesis 
and characterization of new inorganic nanotubes (INT) and fullerene-like (IF) nanoparticles 
(NP) from 2-D layered compounds. Two important categories of new IF/INT nanostructures 
will be discussed in particular: 1. Synthesis of Doped IF/INT of WS2 (MoS2) by rhenium 
and niobium; 2. Synthesis of IF and in particular INT from the ternary misfit compounds, 
like PbS-TaS2, CaCoO-CoO2 and numerous others. The synthesis of 1-D nanostructures 
(nanotubes) from this vast group of layered materials is particularly promising.   

Major progress has been achieved in elucidating the structure of INT and IF using advanced 
microscopy techniques, like aberration corrected TEM and electron tomography. Recent 
optical, electrical and mechanical measurements of WS2 nanotubes will be discussed. Re-
doped IF-MoS2 NP exhibit superior solid lubrication behavior in different environments and 
can find numerous applications in e.g. medical technology, which will be briefly 
demonstrated. Applications of the IF/INT as superior solid lubricants and for reinforcement 
of polymer, as well as other nanocomposites, which gained a lot of momentum in recent 
times, will be briefly discussed. Few recent studies indicate that this brand of nanoparticles 
is non-toxic and biocompatible. With expanding product lines, manufacturing and sales, this 
generation of superior lubricants is becoming gradually an industrial commodity.  
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Abstract—Magnetic CoTa alloy thin films were prepared by using magnetron sputtering technique on Si substrates. The effect 
of post-annealing and Ta concentration on structural and magnetic properties of CoTa alloy thin films have been investigated 
in the temperature range of 10-300 K. It has been observed that the structural and magnetic properties of the prepared films 
depend on annealing and concentration. The post annealing gives rise to the clusters on surface of the CoTa alloy thin film. 
EPR (electron paramagnetic resonance) spectra appear for as-grown and annealed CoTa alloy thin films. The EPR and 
magnetization measurements have indicated that ferromagnetic behaviour was enhanced by the post-annealing of the CoTa 
alloy thin film.  
 

Cobalt (Co)-based alloy thin films are of considerable 
interest due to their applications in magnetic recording 
technology such as magnetic read heads and magnetic field 
sensors [1-6]. Recently, Ta (Tantalum) layer has been widely 
used as a buffer layer or cap layer to get a larger perpendicular 
magnetic anisotropy (PMA) in orthogonal spin-transfer 
magnetic random access memory (OST-MRAM) [7-9]. The 
diffusion of the B atoms in the CoFeB into the Ta layer results 
in the increasing of the PMA. Although, many studies about 
the transition metal based magnetic alloys have been made so 
far, there are few reports on the magnetic alloys consisting of 
Co and Ta in literature [10-12].  

 

 

 
Figure-1: SEM images for the as-grown (a) and annealed (b) CoTa alloy thin 

films. 

In this study, the magnetic CoTa alloy thin films were 
prepared by using magnetron sputtering technique on Si 
substrates. It has been investigated the effect of post-annealing 
and concentration on the structural and magnetic properties of 
the prepared thin films by using X-ray diffraction (XRD), 
scanning electron microscopy (SEM), electron spin resonance 
(ESR) and vibrating sample magnetometer (VSM) techniques 

in the temperature range of 10–300 K. ESR measurements 
were carried out at room temperature with a microwave 
frequency of 9.8 GHz with a JEOL ESR spectrometer 
(JESFA300). The ESR technique is useful in order to 
investigate magnetic properties of the magnetic samples. The 
ESR measurements were performed in two different 
geometries: rotating magnetic field in the film plane (IPG) and 
rotating from film plane towards film normal (OPG). Figure 1 
shows SEM images of the as-grown (a) and annealed (b) CoTa 
alloy thin films. The SEM images have indicated the forming 
of the clusters on the surfaces of the CoTa alloy thin film with 
the annealing.  

It has been observed only the paramagnetic spectra for as-
grown Co0.5Ta0.5 alloy thin film. These EPR spectra may be 
attributed EPR (electron paramagnetic resonance) spectra of 
Co2+ or Co3+ ions. After the post-annealing, cobalt atoms came 
closer and formed nanoparticles. The nanoparticles were 
observed by SEM images. As a result of clustering, the 
ferromagnetic state improves and the magnetic anisotropy is 
formed. Results of ESR and VSM measurements confirmed 
that the paramagnetic behaviour decreased with the annealing 
of the sample.  
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Gene Silencing Using DNA Origami-AuNPs Nanostructures in Breast Cancer Cells 

Cansu Ümran Tunç,1 and Mustafa Çulha 1* 
1 Genetics and Bioengineering Department, Yeditepe University, Istanbul 34755, Turkey  

  
Abstract— DNA nanotechnology concept has been introduced for construction of novel vehicles and tools using DNA as 

building blocks. Due to the fact that the constructed structure is made of DNA, any DNA fragments or oligonucleotide can be 

incorporated into the aimed structure. In this study, incorporation of gene silencing agent specificly designed for inhibition of 

breast cancer genes into the DNA origami-AuNPs nanostructures is performed and found that the proliferation of cancer cells 

decreases. 

 

Silencing of a specific gene is a widely studied subject 

that holds promise for therapy of diseases. Inhibition of a 

disease related genes as an alternative to the traditional 

treatments improves the efficiency when combined with them. 

There are many antisense oligonucleotides at different clinical 

development phases [1]. DNA nanotechnology can be used for 

effective transfection of cells with silencing agents. 

 

DNA is a unique biopolymer, which binds specifically its 

complementary strand and assembles all by itself. DNA 

nanostructures can be simply formed with using 

oligonucleotide hybridization at controlled size and shape [2] 

DNA nanotechnology has been used for delivering specific 

cargos to cells successfully [3]. The antisense oligonucleotides 

can be incorporated into the constructed DNA origami 

structure. To increase the internalization of the DNA origami, 

they can be modified with gold nanoparticles (AuNPs). DNA 

functionalization of AuNPs increases the intracellular uptake 

of the nanoparticles [4].  

 

 
Figure-1: Agarose gel electrophoresis images of DNA origami-AuNPs 

nanostructures. A: the formation of DNA origamis, B: the formation of 

morpholino embedded DNA tiles. 

As a treatment strategy of cancer, therapies targeting the 

genes, which are expressed in higher levels in cancer than 

healthy tissue, have been developed and studied in clinic [5]. 

For specific inhibition of breast cancer related genes, 

morpholino embedded DNA origami-AuNPs nanostructures 

were designed. Morpholino antisense oligonucleotides against 

the most common breast cancer genes were incorporated into 

DNA origami structures and breast cancer cells treated with 

the gene silencing constructions. 
 

 
Figure-2: Changes of HER2 expression upon morpholino embedded DNA 

origami-AuNPs treatment of BT-474 breast cancer cells. 

Human epidermal growth factor receptor 2 (HER2/neu) 

oncogene, highly expressed in breast cancer, was targeted in 

silencing studies. Morpholino antisense oligonucleotide was 

designed against cancer cells and DNA origami-AuNPs were 

used for the transfection of the cells. 

 
Figure-2: Cell cycle analysis of breast cancer cells treated with morpholino 

embedded DNA tile-AuNPs. 

Morpholino embedded DNA origami-AuNPs 

nanostructures internalized by cancer cells and decreased the 

HER2/neu expression effectively. Silencing of the oncogene 

inhibited the proliferation of HER2 over expressing breast 

cancer cells and resulted with cell cycle arrest. The 

nanostructures had no toxic effect to the cells, which have no 

HER2 expression. 

Figure-3: Cell viabilities of breast cancer cells treated with morpholino 

embedded DNA origami-AuNPs. A: BT-474 cells, B: MDA-MB-231 cells. 

High concentrations of antisense agents can be effectively 

introduced into cells using DNA origami-AuNPs without any 

toxic effect of the carrier.  

The authors acknowledge the financial support from 
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Stimuli Responsive Nanomaterials for Controlled Release 
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Abstract— Stimuli responsive nanomaterials show quick responses when there is a change in environmental 

factors such as temperature, pH, reduction capability, magnetic field, sugar and near IR. In this study, we 

synthesized novel nanomaterials via emulsion polymerization in which divinyl molecule of boronic acid-

allylcatechol was used as crosslinker. Rhodamine B is used to monitor release performance of dye loaded 

nanomaterials by UV-Vis spectrophotometry. It is shown that the nanomaterial is in response to glucose or 

fructose.  

There has been a great interest on responsive polymeric 

micelles over the last decade. Such structures are commonly 

named as smart materials which have stimuli-responsive 

nature. In general, smart materials show quick responses when 

there is a change in environmental factors such as temperature 

[1], pH [2], reduction capability [3], magnetic field [4] and 

near IR [5]. Smart nanomaterials have great potential for 

targeted drug delivery systems. Guest molecules such as 

anticancer drugs, specific proteins, DNA or a gene of interest 

can be loaded into smart nanomaterials and transferred to the 

targeted tissue. The guest molecules are then released by 

controlling the environmental factors stated above. In our 

previous study [6], we have showed the dual release of cargo 

by temperature change and effect of reducing agent as the 

release mechanism is shown in Figure-1.  

 

 

 
Figure-1: Dual release from nanoparticles by temperature and reducing agent  

 

Glucose, the metabolic sugar molecule, sensitive 

nanomaterials are a class of smart nanomaterials. In this study, 

we developed glucose sensitive nanomaterials by using 

boronate ester bridge containing crosslinker. The crosslinker 

was synthesized by linking vinylbenzene boronic acid and 

allylpyrocatecol as shown in Figure-2. 

 

 

 
 

 

Figure-2. Synthesis of crosslinker 

 

Polymeric nanomaterial was obtained by polymerization 

of poly(etyleneglycol)methyleter methacrylate in presence of 

crosslinker via free radicalic polymerization technique. 

Rhodamine B (λ= 554 nm) as a drug molecule model was 

loaded to nanomaterial. It is shown that rhodamine B dye 

which was encapsulated into nanomaterial was released from 

nanomaterial by addition of glucose or fructose due to 

decomposition of crosslinker by sugar molecules. Rhodamine 

B that was released to aqueous medium was monitored by 

UV-Vis spectral change. Effect of pH in the aqueous medium 

was also studied. The nanomaterial is non-toxic to living cells 

according to result of biocompatibility test. The nanomaterial 

synthesized in this study might be developed in consecutive 

studies and it promises for oto- release of insulin sensitive to 

sugar concentration level in the body for diabetics.  
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Comparative Scanning Tunneling Microscopy Study of Self-Assembled Alkanethiol Monolayers on 
Highly Oriented Pyrolytic Graphite and Single-Layer Graphene 
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Abstract  High-sensitivity detection of chemical species is important for industrial and environmental applications. Graphene 
features certain physical characteristics that are ideal for the development of advanced chemical sensors. The main challenge in 
this context is the inertness of graphene toward atoms and molecules in its vicinity. Functionalization of graphene with       
self-assembled monolayers (SAMs) of organic molecules leads to increased affinity toward particular species. Here, we 
conduct a comparative study of the molecular structure associated with SAMs formed by two types of alkanethiol molecules 
on highly oriented pyrolytic graphite (HOPG) and single-layer graphene using scanning tunneling microscopy (STM) under 
ambient conditions. 

The recently discovered wonder material graphene has 
attracted considerable attention from the scientific community 
due to its outstanding physical properties [1]. Among a large 
variety of proposed applications, graphene-based chemical 
sensors are especially promising due to the fact that 
graphene’s electronic properties readily change upon 
adsorption of particular atomic/molecular species on its 
surface [2]. On the other hand, the fact that graphene consists 
of carbon atoms held together by strong covalent bonds leads 
to the outcome that it exhibits weak chemical interactions with 
other atoms and molecules in its vicinity, severely hampering 
its applicability in chemical sensors. 

Motivated by the issue outlined above, it has recently 
been proposed that the graphene surface can be functionalized 
with self-assembled monolayers (SAMs) of a specific 
alkanethiol (1-octadecanethiol) that displays particular affinity 
toward heavy metal ions for chemical sensing applications [3]. 
On the other hand, the effect of (i) using different alkanethiol 
molecules and (ii) the number of graphene layers on the 
molecular structure and electronic properties of the SAMs  
and therefore their effectiveness in chemical sensing has not 
been studied in detail.  

In this contribution, to investigate the molecular structure 
associated with SAMs formed by alkanethiol molecules as a 
function of molecular size and number of graphene layers, we 
designed a comparative scanning tunneling microscopy (STM) 
study. In particular, we image SAMs formed by                     
1-octadecanethiol (ODT, C18H38S, length: 2.61 nm) and                     
1-dodecanethiol (DDT, C12H26S, length: 1.76 nm) on highly 
oriented pyrolytic graphite (HOPG, representing multi-layer 
graphene) and single-layer graphene grown by chemical vapor 
deposition (CVD) using a Nanosurf EasyScan 2 instrument 
with high resolution under ambient conditions.  

Results of STM imaging experiments clearly demonstrate 
the different self-assembly patterns associated with alkanethiol 
structures formed on HOPG and graphene (Figure 1). In 
particular, while ODT and DDT molecules on HOPG are 
arranged in a parallel head-to-tail configuration, DDT 
molecules on single-layer graphene feature a peculiar 
herringbone arrangement that has been observed before for 
certain alkanols on HOPG [4]. The different molecular 
arrangements observed for SAMs formed on HOPG and      
single-layer graphene by the same organic molecule (DDT) 
point toward the influence of number of graphene layers, and 
therefore, varying degrees of adsorbate-substrate interactions 
on molecular self-assembly.  

 
Figure-1: Representative STM images of SAMs formed by (a) ODT 
molecules on HOPG, (b) DDT molecules on HOPG and (c) DDT molecules 
on single-layer graphene. Molecular models (yellow dot: thiol group, blue 
line: carbon chain) of ODT and DDT have been superimposed on (a) and (b), 
respectively. The white lines in (c) are the exact length of DDT molecules. 
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Abstract— The search for new potent anticancer drugs that can only target cancer cells, rather than affecting normal tissues is very 
much commendable. Supramolecular, Calixarene (p-tert-butylcalix[4]arene) is a highly promising candidate in this regard, and could 
be modified to fabricate nanofibers by electrospinning. It could be observed that the proliferation rate/adhesion capacity on nanofibers 
of healthy cells, L-929 (more than 90 %) were higher than cancer cells, Caco-2 (less than 10 %) with XTT/SEM results. The results 
reported in this study demonstrated that tumor-preferential in-vitro cytotoxicity of calix[4]aren nanofibers against Caco-2 over L-929 
cells present a promising approach for efficient and safe cancer therapy. 

Object: Supramolecular approaches have been applied to 
drug delivery systems and 
have attracted much 
attention [2]. Calixarenes are 
a family of bowl or cone 
shaped synthetic 
supramolecular macrocycles, 
composed of phenol units 
linked by methylene bridges 
through and an aldehyde [1]. 
The search for new potent 

anticancer drugs that can only target cancer cells, rather than 
affecting normal tissues is very much commendable. 
Calixarene is a highly promising candidate in this regard, and 
could be modified to fabricate nanofibers by electrospinning 
and appropriately used for targeted chemotherapy.  

Material and Methods: Non-polymeric calixarenes 
nanofibers were obtained from the newly synthesized organic 
5,11,17,23-Tetra-tert-butyl-25,27-bis(2-aminomethyl-
pyridineamido)-26,28-dihydroxycalix[4]arene (2-AMP) by 
electrospinning. FT-IR, 1H-NMR and 13C-NMR [3] and SEM 
analysis were done to characterize newly synthesized 2-AMP. 
As cancer and healthy in-vitro models, Caco-2 and L-929 
cells (2x105)  were cultured on nanofibers, respectively. After 
48 h incubation, cell growth/proliferation analysis were done 
by XTT assay [4] and to evaluate cell morphology and 
adhesion to nanofiber  SEM/EDS measurement were done. 

Results: A series of experiments were performed for 
optimizing electrospinning parameters used to fabricate the 
calixarenes nanofibers. It could be observed that the 
proliferation rate on nanofibers of L-929 were higher than 
Caco-2 cells with MTT results. % cell viability of Caco-2 
cells for 48 h was less than 10, however L-929 proliferated 
well (almost 100 %). There were low cell adhesion of Caco-2 
cells when compare to L-929 cells on calixarenes nanofibers 
viewed by SEM. 

Figure-2: SEM micrographs of 2-AMP nanofiber surface without cells (a) 
cell morphology of L-929 (b) and Caco-2 (c) formed on the nanofibers 
scaffolds after 48 h. (1.00 KX) 

 

Figure-3: The % Cell Viability of L-929 and Caco-2 cells on nanofibers for 
48 h. 

Conclusion: In this work,non-polymeric calixarenes 
nanofibers was fabricated through using electrospinning 
techniques and characterized to colon cancer cells. The results 
reported in this study demonstrated that tumor-preferential in-
vitro cytotoxicity of calix[4]aren nanofibers against Caco-2 
over L-929 cells present a promising approach for efficient and 
safe cancer therapy. 
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Abstract — Aluminum induced glass texturing is an alternative method to TCO texturing for increasing efficiency of thin film 
solar cells by scattering light and increasing optical path. AIT technique relies on the random reaction between Al film and 
glass induced at temperatures above 500 °C. In this study, we investigated annealing process by X-ray photoelectron 
spectroscopy to determine the form of reaction products and to see evaluation of film during process. In addition, reaction 
model is tried to be formed. 

Thin film solar cells have opportunity to decrease solar 
electricity cost in terms of decreasing material usage and easy 
production methods. However, efficiency of thin film solar 
cells are not compatible to Si wafer based cells. Hence, 
increasing efficiency or decreasing material usage in thin film 
solar cells is crucial to compete with wafer based solar cells. 
There are various techniques used to increase efficiency like 
using back reflector coatings [1], texturing of the TCO layer 
[2] and anti-reflective coatings [3]. Texturing glass/TCO 
interface can gives opportunity to increase efficiency by 
scattering light more. AIT is one of the glass texturing method 
emerged in recent years [4], [5].  

In AIT technique, random redox reaction, which is given 
in Eq. 1, between coated Al film and SiO2 is induced at 
temperatures above 500 °C. This random reaction creates pits 
inside glass which filled with Al2O3. After removing reaction 
products textured surface is exposed with high haze values. 

 
4Al + 3SiO2  2Al2O3 + 3Si (1) 

In this study, we have focused on annealing process 
which is not fully understood. 130 nm Al coated samples are 
annealed at 600 °C with different durations under N2 ambient. 
The annealing durations are given in Table-I. X-ray 
photoelectron spectroscopy (XPS) depth analysis and electron 
dispersive X-ray spectroscopy (EDX) mapping are used to 
have better understanding about annealing mechanism. To 
build a reasonable model, the system is considered as pure Al-
Si alloy system. 

 
Table-I: Experimental matrix 
 

Sample Name Annealing 
Duration 

Sample 00 No annealing (ref) 
Sample 07 7 min. 
Sample 15 15 min. 
Sample 40 40 min. 

 
 
It is seen that even in 7 min annealing crystal Si is formed 

inside the film as shown Figure-1. 

  
Figure-1: XPS depth profile of 7 min annealed sample. 
 
By comparing XPS results with EDX maps, it is possible 

to give reasonable model for crystallinity and reaction 
dynamics at 600 °C annealing temperature. This model can 
help us to obtain better textured surfaces. 
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Abstract— This study investigates the catalytic activity of different binary alloys such as Fe-Ni and Fe-Co on the synthesis of 
vertically aligned carbon nanotubes to enhance the quality and yield of growth procedure. Characterization techniques such as 
RAMAN spectroscopy, thermogravimetric analysis, scanning electron microscopy have been used for comparison of the 
synthesis of vertically aligned carbon nanotubes depending on catalyst type.  

        Since Iijima discovered carbon nanotubes (CNTs) in 
1991, a fundamental question remains: What actually the role 
is played by the catalyst in the thermal chemical vapor 
deposition of synthesis of CNTs [1, 2]? Transition metals that 
have catalytic activity such as iron, nickel and cobalt are used 
as catalysis for CNTs growth. Since efficiency of pure metal 
catalysts is thermodynamically limited, most of the 
researchers improved the catalytic activity using with binary 
alloys such as Fe-Ni, Fe-Mo, Ni-Cu, Fe-Co etc.[3-11]. 
Although most researchers suggested that bi-metallic catalysts 
systems  improve the distributed the quality of CNTs, it was 
proved that catalysts systems effect on the 
innermost/outermost diameter of CNTs, number of wall of 
CNTs, yield of CNT production, and also preventation on 
catalyst particle aggregation of bimetallic catalysts compared 
to pure catalysts [11-14]. However, they only investigated the 
effect of alloys on the CNT growth using commercial alloys 
such as Inconel 601, YEF 426. For this reason, different 
amount of element addition have not been studied to 
understand growth mechanism. 

In this study, the aim is to investigate the effect of 
different binary alloys (eg.Fe-Ni,Fe-Co,Fe-Mo) on the 
synthesis of vertically aligned carbon nanotubes (VACNT) for 
achieving high yield and quality. Various bi-metallic alloys 
are synthesized by mechanical alloying (MA) for growing 
VACNTs by using a modified chemical vapor deposition (m-
CVD) method. Morphological characterization of VACNTs is 
performed by high resolution SEM as can be seen in Figure-1 
and vertical alignment of CNTs were achieved for pure iron 
and iron-nickel alloys.   

 

 
Figure-1: SEM image of CNT synthesis on the (a) pure Fe, (b) 

Fe5%wt.Ni(8h) alloy. 
 
One significant parameter that affected the quality of 

VACNTs is the weight fractions of Ni alloyed with Fe (e.g.Fe 
wt.5%Ni, Fe wt.10%Ni Fe wt.%15 etc.). Mechanically alloyed 
bi-metallic alloys are investigated for crystalline size and 
strain calculated with Williamson-Hall equation and TOPAS 5 
(Bruker AXS) software by using full width half maximum 

(FWHM) and observation maximum from X-ray diffraction 
pattern (XRD).  

Each bi-metallic alloy is then coated onto the p-type 
<100> direction silicon wafer about ̴ 2nm thickness by 
electron beam evaporation technique (E-beam) to be used in 
m-CVD as a substrate. The preliminary results of grown 
VACNTs using pure iron and Fe-20%Ni alloys show the CNT 
quality enhancement through RAMAN spectroscopy and 
thermal degradation by TGA.  Table-1 shows the enhanced 
catalytic activity by Ni addition and a drastic increase in IG/ID 
from 1.1 to 2.4 which shows similar results with literature for 
multi-walled CNTs [15].Furthermore, CNTs synthesis on the 
Fe-Ni alloy catalyst showed radial breathing mode peaks 
(RBM) which means innermost diameter of CNTs is less than 
2nm. This type of CNTs are usually find applications in mass 
transport and photovoltaic applications.  

 
Table 1: Comparison of thermogravimetric analysis (TGA) and RAMAN 
spectroscopy of CNT synthesis on the pure iron and Fe20%Ni catalyst. 

 Td (10%) (°C) IG/ID 
Pure Fe 600 1.10 

Fe-20%wt.Ni 625 2.40 
 
 

The Fe-Ni and Fe-Co bimetallic alloy results will be 
presented in NanoTR12. The results of RAMAN 
spectroscopy, TGA and SEM images of each growth CNT on 
the different bi-metallic alloys and also XRD results of bi-
metallic alloys powders will be demonstrated in conference. 
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Osteogenic nanocoatings based on polycaprolactone, nanohydroxyapatite and  
strontium ranelate for orthopaedic titanium implant applications 
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Abstract— Materials and surfaces play significant roles in implant manufacturing, in terms of biocompatibility, regeneration 
capacity and integration with the tissue. Titanium and its alloys are widely used for implant applications due to their high 
corrosion resistance, unique mechanical stability and good biocompatibility. A variety of proprietary coatings/modifications 
have been made on the surface of titanium implants to mimic the chemistry and structure of the cancellous bone. In this study, 
we developed a biocompatible osteogenic composite nanocoating on titanium surfaces based on electrospun poly(ε-
caprolactone), hydroxyapatite, and strontium ranelate for potential use in orthopedic applications.  
 

The number of bone damages due to infections, tumors 
and accidents is in great upsurge worldwide. Therefore, there 
is growing interest in orthopedic implants and their 
modification technologies through the years [1]. While metal 
alloy implants developed specifically for human use have a 
history exceeding a century, titanium based alloys were first 
introduced in the 1950s [2]. Currently, they are still attracting 
interest for orthopaedic applications, namely as fracture plates, 
intramedullary rods and as both femoral and acetabular 
implants. In the last decades, a variety of proprietary 
coatings/modifications have been developed for titanium 
implant surfaces to mimic the chemistry and structure of 
cancellous bone. In general, such coatings/modifications aim 
to increase the scratch fit, to improve osseointegration and 
biocompatibility. 

Hydroxyapatite (HAp) has received much attention, as it 
has structural similarity to the inorganic part of the living bone 
tissue, thus HAp coatings can mimic the composition of the 
natural bone and enhance bone-to-implant contact. In this 
way, coated implants stimulate bone formation by increasing 
fixation [3-5]. 

Concerning strontium ranelate (SrRan), there is debate on 
the specific mechanism of its action on bone [6], however it is 
already in use for the treatment of osteoporosis [7]. It seems it 
may have both anabolic and anti-resorptive actions, since 
SrRan both inhibits osteoclasts and stimulates osteoblastic 
bone formation. Recent report suggests that the osteogenic 
potential of SrRan on mesenchymal stem cells is through the 
BMP-2/Smad signaling pathway [8]. 

In this study, we aimed to develop a novel osteogenic 
composite nanocoating on titanium surfaces for orthopedic 
applications. In this direction, composite nanofiber coatings 
were formed on titanium substrate. Poly(ε-caprolactone) 
(PCL) was selected as the biocompatible and biodegradable 
polymer. Nano-HAp was used to mimic the bone inorganic 
composition and structure. In addition to HAp, SrRan 
modification was applied to one of the groups to investigate 
the possible improvement in the osteogenic properties of the 
coating. 

Composite nanocoatings were applied onto cleaned 
titanium substrate by the electrospinning technique. We first 
optimized the electrospining parameters, i.e. applied voltage, 
flow rate, nozzle size and the distance between the nozzle and 
the collecting plate, as well as the polymer, HAp and SrRan 
concentrations, and the solvent system. 

 

 

 
 
Figure-1: Macroscopic (left) and SEM (right) images of the osteogenic 
composite nanocoating formed on titanium substrate 
 

Composite nanofibers in different compositions were 
successfully produced on the surface of the titanium substrate. 
The mean diameter of the nanofibers was determined by 
scanning electron microscopy (SEM) and found to be 185±15 
nm. The structure of the formed nanoporous coatings was 
analysed by XRD, FT-IR and XRF. Morphological evaluation 
was performed using SEM and atomic force microscopy 
(AFM). In-vitro cytotoxicity (MTT) and in-vitro 
hemocompatibility tests were performed according to ISO-
10993-5 on modified titanium substrates, which demonstrated 
that the nanocoatings were basically non-toxic and 
biocompatible. 

Findings support the notion that, bone-mimetic structure 
and composition of the developed osteogenic nanocoating has 
potential to increase scratch fit, and to improve 
osseointegration at the bone-titanium implant biointerphase in 
orthopaedic applications. Further in-vitro and in-vivo studies 
are planned to evaluate the efficiency of the developed 
nanocoatings. 
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Abstract — In recent years, the evolution of NAP-XPS (Near ambient pressure X-ray photoelectron spectroscopy) 

measurement equipment has removed the constriction to UHV (Ultra-high vacuum) conditions in photoemission experiments. 

This has opened up the possibility for previously unattainable applications of the method, due to the possibility to measure 

surfaces in contact with liquid or gas phase, as well as measuring biological and outgassing samples. Examples include in 

operando studies of catalysts, sensors, or electrochemical cells, among many others. The SPECS EnviroESCA is a 

revolutionary new tool that will take NAP-XPS to the next level: its high degree of automation and innovative design allows 

for quick and easy NAP measurements for everyone, in the absence of bulky laboratory equipment or synchrotron beam lines.  

 

Since many decades XPS (or ESCA) is the well-accepted 

standard method for non-destructive chemical analysis of solid 

surfaces. Over the last years it has been possible to develop 

XPS systems  that can work far beyond the standard 

conditions of high or ultrahigh vacuum. Near Ambient 

Pressure (NAP) XPS has become a fast growing field in 

research, allowing scientists to apply the method to completely 

new fields of application. 

 

 

 
Figure-1: EnviroESCA front view. 

 

 

Thus, by lifting the restriction to UHV conditions, new 

insights in complicated materials systems have become 

possible using either synchrotron radiation or laboratory X-ray 

monochromators as excitation sources under NAP conditions. 

Based on this experience, SPECS Surface Nano Analysis 

GmbH has developed a revolutionary tool to realize the long 

existing dream in many analytical laboratories: reproducible 

chemical surface analysis under any environmental condition. 

EnviroESCA allows for different applications, like extremely 

fast solid surface analysis of degassing (but also non-

degassing) samples, ESCA analysis of liquids or liquid-solid 

interfaces, chemical analysis of biological samples, materials 

and device analysis under working conditions (in situ/in 

operando studies of catalysts, electrochemical devices etc.).  

 

 
Figure-2: EnviroESCA section view. 

 

Discover the new capabilities of EnviroESCA, a fully 

automated tool in a new sophisticated and compact design 

with uncompromising ease-of-use, and explore completely 

new fields of applications for the established analysis method 

XPS. 
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Abstract: The QDSSCs have been fabricated using different approaches, like successive ionic layer adsorption and reaction 
(SILAR) [1] and chemical bath deposition. [2] Here, we developed a new synthesis method using molten salt assisted self-
assembly (MASA) approach. The MASA method has some advantage to the other methods in terms of uniformity of the 
coating and diffusion issues. The materials, in all stages of fabrication, were characterized using XRD, UV-Vis absorption, FT-
IR, Raman, SEM, TEM, N2 sorption techniques and tested for their solar performance using a solar simulator.  
 
 

Quantum dot particles (CdS, CdSe, PbS, PbSe and ZnSe) 
are used as the sensitizers (due to their suitable band gap) in a 
titania based quantum dot sensitized solar cell (QDSSC). The 
QDSSCs have been fabricated using two approaches, 
successive ionic layer adsorption and reaction (SILAR) [1] 
and chemical bath deposition. [2] Here, we developed a new 
synthesis method using molten salt assisted self-assembly 
(MASA) approach. MASA is a process that uses salts in their 
molten phase as a solvent and a metal ion source. Titanium 
(IV) butoxide (TTB) or tetraethylorthosilica (TEOS), as 
polymerizing agents, and two surfactants, cetyl trimethyl 
ammonium bromide (CTAB) and 10-lauryl ether (C12EO10), as 
templating agents, are used in this self-assembly process. The 
MASA solution is a clear solution of all ingredients that 
solidify into mesostructured film upon spin coating over any 
substrate and ready for calcination to convert into mesoporous 
thin films. Further reaction under a mixture of H2Se and N2 
gasses produces meso-CdSe-TiO2 or meso-CdSe-SiO2, 
depending on the polymerization agent, TBB or TEOS, 
respectively. The same MASA solution can be infiltrated or 
coated over a titania film (FTO glass coated with P25 paste, 
20-25 nm TiO2 nanoparticles) film. Similarly, the calcination 
and H2Se reaction produces meso-CdSe-TiO2 or meso-CdSe-
SiO2 in the pores of P25 titania films and can be used as 
photo-anode in a QDSSC. Scheme I shows the general 
pathway for the preparation and Figure 1 shows an SEM 
image of the final product of the anode electrode. Over coating 
can be observed on morphology change of the titania film 
upon infiltration of the MASA solution and calcination of the 
films.  Accordingly, the coating speed, composition of the 
MASA solutions and calcination temperature were optimized 
to obtain the ideal electrodes. 

 The electrode materials, in all stages of fabrication, were 
characterized using XRD, UV-Vis absorption, FT-IR, Raman, 
SEM, TEM, N2 sorption techniques and tested for their solar 
performance using a solar simulator. Figure 2 shows an IV 
curve of a QDSS under 1 sun conditions. The cell display 557 
mV, 11.5mA/cm2 and 0.52 FF and 3.3 % efficiency. This 
efficiency is quite well compared to what has been 
accomplished experimentally in the literature.  

 
 
 
 
 
 

 

 
 
 
 
 
 
 
 

 
 
Figure 1 SEM image of the final product for the anode electrode.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 I-V Plot of the samples prepared under the same condition  
 
*Corresponding author: dag@fen.bilkent.edu.tr 
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The nylon 6.6 nanofiber layers’ effect on mechanical properties of epoxy  
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Abstract— In this study mechanical properties of epoxy resin reinforced with different numbers of nanofiber layers of nylon 
6.6 which produced with electrospinning method was investigated. Solution of 10 wt % of Nylon 6.6/ formic acid was used for 
electrospinning. The special molds were prepared to produce the laminated composite plates. Static tensile tests were 
performed, and the specimens were evaluated with respect to tensile strength and elongation at break, which are aspects of 
their basic mechanical properties. The fracture surfaces of the specimens were inspected by using optical and scanning electron 
microscopy (SEM). 
 

The epoxy resins have been widely used as sealants, 
adhesives and matrices of insulation material of 
superconducting magnets, due to their good electrical 
insulation properties, advantageous heat and chemical 
resistance, high elastic modulus, low density, strong bond 
ability, and convenient manufacturing process [1–3]. To reach 
the desired mechanical and thermal properties, one approach is 
the addition of micro- or nanofillers to a polymer [4,5]. When 
the diameters of polymer fiber materials are shrunk from 
micrometers to nanometers, there appear several amazing 
characteristics such as flexibility in surface functionalities, 
very large surface area to volume ratio, and superior 
mechanical performance compared with any other known 
form of the material [6].  

 
The present work investigates the use of an electrospun 

polymeric nanofibrous layers to enhance composite laminate 
mechanical performances. Nylon 6.6 electrospun nanofiber 
layers are fabricated by electrospinning and placed in an 
epoxy matrix. Different layer numbers were used to reinforce 
the epoxy. After the tensile test the fracture surface 
characterization and the fiber breakage are investigated using 
the scanning electron microscopy (SEM). 

 

 
 
 

Figure-1: Electrospinning setup 

Nylon 6.6 was purchased from Sigma–Aldrich company. 
Nylon 6.6 granules was dissolved at 10 wt% in formic acid. 
The solution was stirred at room temperature and stirred with 
ultrasonic bath to ensure its dissolution. Electrospinning were 
carried out on a horizontal setup as shown in Figure-1. A 
syringe was used as injector. The electrospinning setup 
consisted of a syringe, a syringe pump, a grounded electrode 
connected with rotating drum, and a high voltage power 

supply which could generate positive DC voltages up to 50 
kV. The value of electrospinning parameters were chosen as 
follows: voltage 30 kV, distance between the tip of the 
spinneret and collector 20 cm, solution feed rate 0.3 mL/h. 
Electrospinning was performed at room temperature and the 
syringe set up was enclosed in a chamber. The discharged jet 
undergoes a whipping action that further elongates the 
polymer, and the repulsive electrostatic field splits the jet into 
fine submicron fibers that were collected on a grounded metal 
collector or drum. The polymer fiber diameter and its 
alignment depends on the type and concentration of polymer 
in the solution, applied voltage, flow rate, needle diameter, 
distance between needle and collector drum, and the type of 
collector. 

Special mold and special vacuum box designed and 
manufactured to produce laminated composites. 

The tensile tests were performed. The relation between 
tensile strength and nylon 6.6 nanofiber layer numbers was 
investigated. 
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Abstract— Gold nanocages (AuNCs), a special design with ultra thin porous walls and hollow interiors, have shown ample potential in 

the fields of cancer diagnostics and treatment. However, previous reports on the immunostimulatory effect of AuNCs are very limited. Herein, 
for the first time we aim to investigate the immunomodulatory and adjuvant effects of AuNCs on Raw 264.7 mouse macrophages in vitro. 
Collectively, the results of this study have shown that AuNCs, in comparison to alum (FDA-approved adjuvant used in human vaccines), have 
unique features in terms of cell viability, inflammation. This research helps to understand the activation of innate immunity after exposure to 
AuNCs.

Gold nanocages (AuNCs), represent a novel class of 
nanostructures with hollow interiors and porous walls [1]. 
AuNCs have shown great potential in the fields of cancer 
diagnostics and treatment not only as a photothermal 
therapeutic agent but also contrast enhancement agent [2]. 
However, previous reports on the immunological effects of 
AuNCs, in terms of toxicology and inflammation, are very 
limited [3]. Thus, more assays should be conducted to 
investigate the impact of AuNCs on the immune system cells, 
expecially on macrophages that ingest foreign particles as first 
line of defence. 

 

 
 

Figure-1: TEM image of Au nanocages with an avarage edge length 46nm 

 
Figure-2: UV-Vis-NIR Spectrum of Au nanocages 

Among the reported immune responses of nanomaterials, 
the adjuvant effect is an important aspect due to its function of 
activating the immune system. Antigen-loaded nanocarriers 
are widely used in vaccine development studies as adjuvants 
[4]. At present, there is no report on the adjuvant effect of 

AuNCs in the literature. As a potent vaccine adjuvant 
candidate our aim is to to see how AuNCs affect nitric oxide 
(NO) and inflammatory cytokine production in comparison to 
alum (FDA-approved adjuvant used in human vaccines) in 
macrophages. 

 
 

Figure-3: Uptake of Au nanocages by Raw 264.7 macrophage cells 

Herein, for the first time we have evaluated the 
immunostimulatory effect of AuNCs in vitro on Raw 264.7 
mouse macrophages. 

 
 
Figure-4: NO production by AuNCs by LPS-stimulated RAW264.7 cells 
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Nonradiative Energy Transfer in the Complex Media of 0D, 2D and 3D Materials 
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Abstract— Solution processed 0D quantum dots (QDs) and 2D graphene variants are promising materials for various 
optoelectronic applications. We have studied nonradiative energy transfer (NRET) from CdSe/CdS QDs to bulk silicon, few-
layer-GO and -RGO by using time-resolved fluorescence spectroscopy. We obtained high NRET efficiencies of ~70%, ~ 97% 
and ~89% for the closest separation of the QD-silicon, QD-RGO and QD-GO pairs, respectively. Strong NRET from QDs to 
silicon, thin-layer-GO and -RGO makes these hybrid structures suitable candidates for light harvesting and detection systems.  
 

Great developments in the growth and synthesis of new 
versatile nanomaterials have paved the way for enhanced 
light-generation and harvesting in various optoelectronic 
applications such as photovoltaics, LEDs, semiconductor 
lasers and optical detectors. Nonradiative energy transfer 
(NRET) in the hybrid structures with strongly absorbing 
components such as nanoparticles has great potential for 
photovoltaics and the luminescent solar concentrators. As 
good external light sensitizing materials in these structures, 
colloidal quantum dots (QDs) have been proposed because of 
their favorably large absorption cross-section and easily 
tunable optical properties. To date, NRET between QDs and 
silicon has been treated as conventional Förster-type 
nonradiative energy transfer (FRET) between a luminescent 
donor and a luminescent acceptor. However, it wasn’t 
completely understood whether there exists any fundamental 
difference in the underlying mechanism of the FRET for an 
indirect bandgap acceptor like silicon. Furthermore, phonon-
assisted FRET to bulk silicon is an important process because 
the necessity of phonons for indirect interband transitions 
imposes a significant constraint to the performance of the 
silicon based solar cells.   

In the first study, we experimentally studied the 
sensitization of silicon through FRET from QDs to silicon via 
time-resolved fluorescence spectroscopy (TRF) to investigate 
the role of phonons [1]. Also, an analytical model using 
dipole-dipole interaction was developed and, a modified 
model introducing temperature effects based on phonon-
assisted absorption of the silicon acceptor and QY of the QD 
donors into this analytical model was proposed.  It was 
concluded that the theoretical model is in good aggrement 
with the experimental results. The closest QD layer was found 
to have a high energy transfer efficiency, which was 
calculated to be as high as 70% at room temperature. These 
findings suggest that phonons play a critical role in FRET to 
the silicon acceptor as an indirect bandgap semiconductor just 
as they do in the optical absorption.    

 
 

 

 
 

Figure-1: Energy diagram illustrating the exciton transfer from QD to silicon 
through Coulombic interaction and experimental FRET rates as a function of 
temperature. 

We also demonstrated the size-gradient bilayer QD films 
on silicon in a second study and investigated the FRET in 
these energy-gradient structures [2]. Two disparate sizes of 
QDs were assembled on silicon and we showed that FRET 
from the QD layer to silicon is enhanced by 40% in the case of 
energy-gradient cascaded structure as compared to the mono-
dispersed structures, which is in agreement with our 
theoretical analysis based on the excited state QD dynamics. 

 

RQD

GQD

Si

 
 

Figure-2: Schematic and TRF spectroscopy data for gradient-energy transfer. 
 
Besides silicon, graphene based materials emerge as 

efficient exciton sink promising for light detection and 
harvesting applications. Therefore, sensitization with QDs and 
understanding the NRET processes are critical. In our third 
study, we investigated the NRET on the hybrid film composed 
of QDs and graphene based materials (graphene oxide and 
reduced graphene oxide) and we revealed the presence of two 
different mechanisms dominating the energy transfer [3]. 
Excitonic NRET is predominant at long separation distances 
(> 5nm) while both excitonic and non-excitonic NRET is 
present at short distances. This work is serving a new source 
for the explanation of NRET mechanism between QDs and 
graphene based films regarding to the separation distances.  

 

 
 

Figure-3: Schematic and TRF lifetimes for various distances in QD-GO/RGO. 
 
*Corresponding author: yeltik@fen.bilkent.edu.tr 
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Energy Dissipation Mechanism on Layered Structures  
due to Tip Sample Interaction by Pendulum AFM 

Dilek Yildiz*, Marcin Kisiel and Ernst Meyer  
Department of Physics, Klingelbergstr. 82, 4056 Basel, Switzerland 

 
Abstract— We investigate non-contact friction between Atomic Force Microscope (AFM) tip and the surface of TaS2 and of 
Highly Oriented Pyrolytic Graphite (HOPG) crystals. Both samples are layered crystals with weak interaction between the 
layers. Yet, the origin of dissipation due to tip - sample interaction is different. While electrostatic type of dissipation is 
observed to be dominant on TaS2 surface, this type of dissipation is absent on HOPG surface. The interest of this study is to 
observe frictional response of TaS2 and HOPG to understand the dissipation mechanism in layered structures depending on 
their surface structures. 

Bodies in relative motion separated by few nanometers 
gap experiences a tiny friction force [1]. Although the nature 
of non-contact friction is not fully understood yet, it can be 
measured by highly sensitive cantilever oscillating like a tiny 
pendulum over the surface [2, 3].  

 

  
 

Figure-1: Schematic of the AFM cantilever in pendulum geometry which 
oscillates over the surface.  

Recently, series of giant dissipation peaks were reported 
on NbSe2 surface and associated to nonlinear response of the 
charge density waves (CDW) [4]. The problem of non-contact 
friction in similar systems still remains unexplored. In the 
NbSe2 the observed CDW has a structural character and it is 
almost only periodic lattice deformation (PLD). As a 
counterexample to NbSe2 sample we have chosen TaS2 and 
Highly Oriented Pyrolytic Graphite (HOPG).   
 

 
 

Figure-2: STM image of CDW on TaS2 surface (at 77K). ATEC NC-Pt 
cantilever with a spring constant 40N/m is used as an STM tip. It=0.4nA, 
Vb=10mV. 

Both samples are layered crystals with weak 
interaction between the layers. Yet energy dissipation 
mechanisms are not the same. CDWs exist on TaS2 as well, 
however mostly electronic in nature. A phase transition of 
TaS2 between Mott insulating (nearly commensurate CDW) 
and metallic state (commensurate CDW) depending on the 
temperature has been reported [5].  Also super periodic 
electronic structures are known to be formed on HOPG [6]. 

Although these structures are observed with Scanning 
Tunneling Microscopy (STM) and Friction Force Microscopy 
(FFM) they are yet to be observed with Atomic Force 
Microscopy (AFM).  
 

In this study force - distance spectroscopy was 
performed on the samples in order to understand the nature of 
the interaction that contributes to dissipation. Additionally, 
sample surfaces were studied by means of STM to observe 
their electronic and morphological properties.  

 

 
 

Figure-3: Energy dissipation maps on TaS2 and on HOPG respectively plotted 
versus distance and tip-sample voltage. Energy dissipation has smooth 
character for TaS2. The map on HOPG shows lack of dependence of energy 
dissipation on tip-sample voltage. Therefore, we conclude that the electronic 
channel of energy dissipation is suppressed. 

Our study shows that there is strong contribution 
from electrostatic forces acting between the tip and TaS2 
surface to energy dissipation. Contrary to TaS2, almost no 
electrostatic contribution to friction was observed on clean 
HOPG surface. Substantial energy dissipation is observed only 
for close tip – sample distances (<1 nm). Intensity maps of 
energy dissipation versus tip-sample voltage and distance are 
shown on Figure 3. They are clearly different from those 
measured on NbSe2 or TaS2. While the dissipation signal for 
TaS2 strongly depends on the applied bias even for large tip - 
sample separations, no dissipation signal was observed in the 
map of HOPG. In particular no real dependence on voltage is 
observed. 
 
*Corresponding author: dilek.yildiz@unibas.ch 
[1] A.I. Volokitin et al., Journ. Exp. Theor. Phys. 104, 96-110 (2007).  
[2] B.C. Stipe et al, Phys. Rev. Lett. 87, 096801 (2001). 
[3] S. Kuehn et al., Phys. Rev. Lett. 96, 156103 (2006). 
[4] M. Langer et al., Nature Materials13, 173-177 (2014). 
[5] B. Sipos et al, Nat. Mat 7, 960 (2008).  
[6] D. Yildiz and O. Gürlü, Apparent corrugation variations on moiré 
patterns on Highly Oriented Pyrolytic Graphite, (submitted) (2016). 
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Nanometer Wavelength Free Electron Laser Optimisation 
Hatice Duran Yildiz 

1 Institute of Accelerator Technologies, Ankara University, Ankara 06830, Turkey 

  
Abstract— Start-to-end simulation studies for both electromagnetic field and beam dynamics in a linear accelerator system 
has been done for Self Amplified Spontaneous Emission Free Electron Laser System. This type of laser is very special since it 
has high peak power, monochromatic, coherent, and high peak and average brightness. In this study, we have obtained 0.2 
nanometer wavelength free electron laser from 3.45 GeV electron beam energy while free electron laser power is obtained at 
around 1.45 GW. This laser can be used materials surface research, IC-chip technology, magnetic material research. 
 

The worldwide development of single-pass free electron 
lasers (FELs) has been desired to generate high-brightness, 
coherent, femtosecond X-ray as the future light sources. One 
of the fundamental methods is to use a Self-Amplified 
Spontaneous Emission (SASE-FEL) because a high-power 
laser seed is not required to generate high-brightness light at 
nanometer wavelength. 

The main goal of our research is to achieve with both 
analytically and Genesis 1.3 Code that go together and agree 
each other [1]. Electron beam that emits electromagnetic 
radiation at resonant wavelength ( ). The radiation 
wavelength ( ) depends on the undulator wavelength, 
undulator magnetic parameter, and lorentz factor, 

 , where undulator magnetic parameter 
depend on,  and  for 
planar type undulators [2].  

Operation of the SASE-FEL process largely determined 
by the dimensionless free electron laser Pierce parameter, 

, where  is the peak current of 

the electron,  is the Alfen current, and  
is the geometric emittance.  

The saturation length in 3 dimensions is given as, 
. This value is the necessary length for the 

undulator to reach laser light saturation in three dimension. At 
this equation,  is the universal scaling factor that includes 
radiation problems. The figures for the free electron laser 
Pierce Parameter and the saturation length in 3 dimensions are 
shown below. 
 

  
 
        Figure-1: ρ-emittance versus I                 Figure-2: Saturation length- 
                                                                                         emittance versus I     
 

To obtain laser in single pass from the undulator, the 
simulation program Genesis 1.3 is used. For the simulations 

done using the Genesis 1.3 program, 1 GeV electron beam is 
considered. Rayleigh interval is chosen as 1.29196102 while 
peak current is considered as 2103 A. 8192 slices are taken in 
the Genesis 1.3 simulations. 

By utilizing Genesis 1.3 program, the saturation power is 
obtained as 1.3977109 W and the saturation length is 
obtained as 21.48 m for the nanometer wavelength free 
electron laser optimization. This is consistent with our 
expectations for the GW range output power specified at the 
beginning. Growth of bunching (current profile), radiation size 
(photon beam size), beam energy, properties of ponderomotive 
phase (for one specific slice), increasing and growth rate of 
radiation, change of power and energy in the undulator, 
emittance for transverse directions are also obtained from the 
simulation results of Genesis 1.3 program. 

It is considered the resulting laser beam to have saturation 
power at GigaWatt range and peak brightness to have at least 
1031 (photon/s/mrad2/mm2/0.1%bw). For the undulator and 
beam dynamics studies of SASE-FEL, the wavelength and 
other parameters of laser beam are obtained for the case where 
the undulator is not placed in vacuum. The values of the 
parameters related to the laser output that are obtained by 
analytical calculations are given in the table below.  Using 
electron beams having the energy higher than 1 GeV, it is 
expected to obtain laser with the wavelength shorter than 6 nm 
at the system operation. 

 
Table-I Optimized laser properties 
 

Parameter  Value 
Saturation Power (GW) ~ 1.4 109 

Saturation Length (m) 21.48 
Wavelength Range (nm) 0.1-100 
Peak Brillance 
(photons/s/mrad2/mm2/0.1%bw) 

~ 1029 

 
 

As a result, using electron beams having the energy 
higher than 1 GeV, it is expected to obtain laser light with the 
wavelength shorter than 6 nm during the system operation for 
various laser applications such as materials surface researches, 
magnetic materials properties investigations. Also our goal is 
to reach deep into the water window below 4 nm. This is a 
wavelength range which is substantially important for the 
investigation of biological samples because the radiation is 
able to “see” through water. 
 
*Corresponding author: hdyildiz@ankara.edu.tr 
[1] P. Elleaume et al., NIM-A, 455, 2000, 503-523. 
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The Design and Manufacturing of High Performance and Multi Functional Nano-Composites 
Reinforced by Carbon Fiber/Selectively Integrated Graphene.    

 
Jamal Seyyed Monfared Zanjani1, Burcu Saner Okan2, Yusuf Ziya Menceloglu1 and Mehmet Yildiz1,*  

1Faculty of Engineering and Natural Sciences, Integrated Advanced Manufacturing Technologies Research and Application Center,  
Sabanci University, Turkey  

2Sabanci University Nanotechnology Research and Application Center, SUNUM, Turkey 

  
Abstract—Three different architectural designs are developed for manufacturing advanced multi-scale reinforced epoxy based 
composites in which graphene sheets and carbon fibers are utilized as nano- and microscale reinforcements, respectively. In 
the first design, electrospraying technique as an efficient and upscalable method is employed for the selective deposition of 
graphene sheets onto the surface of carbon fabric mats. In the second design, graphene sheets are directly dispersed into the 
hardener-epoxy mixture to produce carbon fiber/epoxy composites with graphene reinforced matrix. In the third design, the 
combination of the first and the second arrangements is employed to obtain a multi-scale hybrid composite with superior 
mechanical properties.  
 

    Electrospraying, a fast, efficient and easily up-scalable 
process, is employed for the deposition of graphene sheets 
onto carbon fabric mats to strengthen the interfacial 
interactions between carbon fiber reinforcement and epoxy 
matrix. The integration of graphene sheets on carbon fiber 
interface enhances the efficiency of load transfer from matrix 
to reinforcing fibers whereby the mechanical performance of 
composite structure notably improves due to the stronger 
interfacial strength. In addition, the results of XPS and Raman 
spectroscopy analyses confirm that the deposition of graphene 
layers via electrospraying technique does not affect the 
chemical structure and properties of carbon fibers adversely, 
and the carbon fabric mat preserves its structural consistency 
during composite manufacturing steps. 
    In order to obtain high mechanical performance with 
optimum graphene concentration, the effect of graphene sheets 
as a primary reinforcement on the properties of the epoxy 
matrix was initially investigated in details by three-point 
bending tests. The flexural strength and modulus of graphene 
reinforced epoxy composites with a low concentration of 0.05 
wt% TEGO produced by using classical molding technique 
are improved about 64% and 85%, respectively.  
    Well-dispersed and stable TEGO containing epoxy hardener 
was prepared by a sonication technique to prevent the 
agglomeration of graphene sheets in an epoxy matrix and 
structural defect formation. Then, a formulated mixture of 
graphene and epoxy was infused into the [0/90]S stack using 
vacuum infusion to produce carbon fiber reinforced epoxy 
composites. The integration of graphene into the carbon fiber 
reinforced composite in the form of matrix reinforcement 
leads to appreciable enhancement in the mechanical 
performance of manufactured composite structures. 
Furthermore, the utilization of graphene sheets as both 
interface modifier and matrix reinforcement shows a 
synergetic effect thereby resulting in excellent improvements 
in the mechanical performance of the hybrid composite 
structure [1]. Namely, when compared to unmodified 
composite structure, flexural strength, modulus and work of 
fracture are enhanced by about 51.2%, 31.1%, and 55%, 
respectively while tensile strength, modulus, and impact 
strength are augmented by about 19.4%, 20.3%, and 29.9%, 
respectively as presented in Figure 1. 
    The detailed fractographic analyses [1,2] were performed to 
establish an understanding on different fracture mechanisms 

involved in the failure of specimens under flexural loads and 
the effect of selective TEGO dispersion on composite 
performance and especially the interfacial interactions 
between carbon fibers and epoxy matrix. This novel 
architectural design involving multiscale reinforced epoxy 
composite structures and nano-scale modified carbon fiber 
epoxy interface provides a readily scalable process for 
industrial applications and can be further explored for the 
development of lighter advanced structural composites. We 
consider our conclusions to be a stepping-stone for our future 
work for multi-scale composite structures that will focus on 
the dynamical-mechanical and electrical–thermal properties of 
these developed hybrid structures in the next report. The 
findings of this study are believed to contribute to the state of 
the art significantly given that the notable improvements are 
achieved in the presence of already strong carbon fiber 
reinforcements. 
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Figure-1: (a) Flexural stress-strain curves, (b) tensile stress–strain curves 
(c) Poisson’s ratio versus axial strain of carbon fiber-reinforced epoxy 
specimens with different TEGO arrangements and (d) window of 
percentage improvement in mechanical performance with respect to the 
properties of CFRP. 
 
*Corresponding author: meyildiz@sabanciuniv.edu 
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Wet Chemical Oxidation of Single Layer Graphene: A Microscopic Study 

M. Burak Yilmaz1,2*, Esra Yazici1 and Serhat Yanik1 
 1Physics Department, Fatih University, Buyukcekmece/Istanbul 34500, Turkey 

2The Institute of Bionano Technology, Fatih University, Buyukcekmece/Istanbul 34500, Turkey 
 

Abstract— A microscopic study of the oxidation of single layer graphene via wet chemistry is presented. In addition to a 
uniform graphene oxide (GO) region growing at the edge, nano-sized GO domains within unoxidized graphene is observed. 
The GO nano-domain formation is attributed to the nonuniform impurity doping of the flakes which affect the local 
electrochemical reactivity of graphene. 

Graphene, the single atomic layer of the hexagonal graphite 
structure, has been the subject of widespread interest over the 
last decade due to its unique electronic, mechanical and 
optical properties [1]. Chemical modification and 
functionalization of graphene is of great importance to alter its 
intrinsic properties. Among various methods, wet chemical 
oxidation is widely used for obtaining large quantities of 
graphene oxide (GO). Recently, Wang et al. showed that the 
single layer graphene (SLG) flakes may be oxidized in a 
controlled fashion using wet chemistry [2]. In this study, we 
microscopically investigate how the oxidation progresses on 
SLG using Raman spectroscopy and Atomic force 
microscopy. The SLGs on SiO2/Si substrate are oxidized by 
immersing the flakes into 0.015 M KMnO4 in 50% H2SO4 (1:1 
volume ratio) solution for various durations. We show that the 
surface of the SLGs does not get oxidized uniformly but the 
oxidation first starts at the edges. Further, we observed 
formation of nano-sized graphene oxide (GO) domains near 
these oxidized edges.  

 

Figure-1: (a) Optical image of a pristine graphene prior to oxidation. (b) 
Raman map of D peak intensity, (c) AFM topography, and (d) LFM images 
after oxidation of the same sample for 10 minute.  

Figure 1a displays the optical image of a SLG flake prior to 
wet chemical oxidation. In our work, the presence of a D peak 
feature in Raman spectra is an indication of the oxidition of 
the sample. D peak intensity map of the same flake (image 
resolution is 0.5x0.5 µm2) after the reaction is presented in 
Fig. 1b. The image shows that only regions at the edges of the 
flake are oxidized with the center of the sample unoxidized. 
The topography image in Fig. 1c is consistent with this 
observation. The edges of the sample are 0.6 nm higher than 
the central part which in turn is about 0.8 nm thick relative to 
the substrate. The increased height at the edges of the sample 
is an indication of the oxide in this region. In the lateral force 
image shown in Fig. 1d, brighter pixels correspond to lower 
frictional force. Comparing with the Raman map and the 
topography image, we conclude that pristine graphene have 
reduced frictional interaction with the AFM tip relative to 
SiO2 substrate and the grapheneoxide at the edges. Overall, 
these images confirm that the oxidation process initiates at the 
edges of the sample almost uniformly.  

 

 

Figure-2: (a) Topography and (b) Lateral Force images of a 4 min-oxidized 
graphene flake. (c) The full view of the same flake.  

Figure 2a and b present close-up images from a 4 minute-
oxidized sample. The topography and the LFM images are 
consistent in that the highest regions on the topography image 
(that is grapheneoxide) present a higher frictional interaction 
with the AFM tip relative to graphene covered regions. A thin 
(~70 nm) uniformly oxidized area is visible at the edge of the 
sample. In addition the sample is covered with nano-sized 
graphene oxide domains (GOND). The domains are not 
connected to the edges of the samples and therefore the 
increased reactivity of these regions cannot be attributed to the 
reduced coordination of atoms at the edge. For the case of 
large flakes, the GONDs are observed only near the oxide 
edge. However, for a few micrometer wide flakes it is possible 
to prepare completely GOND covered SLG as shown in Fig. 
2c.  

In conclusion, we observed that during the wet chemical 
oxidation of graphene flakes on SiO2/Si substrate, the 
oxidation initiates at the edges of the sample and progresses 
inward as the oxidation duration is increased. At the 
GO/graphene interface we observed formation of GONDs. If 
the flakes are narrow, it is possible to prepare completely 
GOND covered samples. Such samples may be used as a 
template for further functionalization of these domains and/or 
probing these domains through the conductive unoxidized 
graphene medium. The formation of GONDs and the 
variations in the reactivity of different SLGs can be attributed 
to the local impurity doping state of the flake. 

This research was supported by TUBITAK under grant number 
110T801 and  Fatih University Research Fund under grant number 
P50011402_B. The experiments in this work were conducted at Fatih 
University Bio-Nano Technology Research Center (BINATAM). 
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Antibacterial activity of curcumin loaded gliadin nanofiber mats  
fabricated by electrospinning technique 

 
Fatih Bozkurt1, Mustafa Tahsin Yilmaz 1,*, Perihan Kubra Cicek1, Osman Sagdic1 

1Yildiz Technical University, Chemical and Metallurgical Engineering Faculty, Food Engineering Department, İstanbul, 34210, Turkey   
 

Abstract—Protein based nanoparticles and nanofibers that are used to encapsulate several bioactive compounds as well as to 
perform their controlled release have many application areas, especially in pharmaceutical industry and medicinal applications. 
Similarly, use of natural biopolymers like proteins is of great importance to nanotechnological applications that are conducted 
to extent shelf life of food products, to increase their functional properties and to protect them using natural preservatives. One 
of the proteins that are used in this purpose is the gliadin which is one of the great fractions of gluten. It is biocompatible with 
human metabolism and performs pretty good adherence to gastric mucosa, which makes it play an important role in terms of 
transportation of bioactive substances that are used to preservation and functionalization of many types of food products. 
Key words: Curcumin, gliadin, nanofiber, electrospinning, antibacterial activity 

In this study, a single solvent system was used to prepare 
the spinning dope solutions. The gliadin solution was prepared 
by dissolving the gliadin in ethanol/water solution (70 % v/v) 
under constant stirring for 24 h in order to form a 
homogeneous solution. The curcumin loaded gliadin solutions 
were prepared by dissolving curcumin and gliadin powders in 
the amounts of 2, 5 and 10  wt % of curcumin based on the 
weight of 22.5% gliadin powder in 70% (v/v) aqueous ethanol 
solution. The solution was withdrawn into a 5 ml plastic 
syringe equipped with 18 gauge-needles, which was inserted 
into a syringe pump to initiate electrospinning process. 
Electrospinning process was performed using a benchtop 
electrospinning equipment (Holmarc, Nanofiber 
Electrospinning Unit, Model No: HO-NFES-043U) (Fig. 1).  

Curcumin loaded gliadin nanofibers (CLGN) were 
electrospun   using   a 30-mL syringe containing 10 mL of the  

 Fig. 1. The electrospinning equipment and electrospinning process. 
The syringe pump, the tip of needle where the voltage was applied 
and the collector plate (covered with aluminum foil) on which the 
fiber mats were collected.     

 
spinning dope solutions, collected on grounded aluminum foil, 
and dried in a vacuum oven. The distance between the 
collection plate and the needle tip were adjusted to 10 cm and 
the electric field of 10 kV cm was applied to the system. The 
solution flow rate was controlled and kept constant at 0.5 
mL/h by the syringe pump. Electrospinning process was 
carried out at room temperature. The fiber mats produced were 
then freeze-dried overnight to remove the absorbed water.  

The antimicrobial activity of CLGN against pathogenic 
Staphylococcus aureus was tested based on turbidimetric 
method with some modifications [1]. The fiber mats (the 
curcumin amounts of 2, 5 and 10 wt % based on the weight of 
gliadin powder in solutions) were prepared. S. aureus was 
activated in nutrient broth. The bacterial solutions were 
standardized to an absorbance value between 0.1 and 0.2 at 

625 nm (equivalent to 0.5 McFarland standard) and aliquot 
into 10 mL volumes. The fiber scaffolds were sterilized using 
UV light for 20 min, then 50 mg of fiber scaffolds were added 
to bacterial solutions. All the solutions were incubated at 37°C 
with constant shaking for 24 h and then the absorbance was 
measured at 625 nm. The percentage of bacterial inhibition (% 
I) was calculated using the Eq. (1) based on the absorbance 
difference between the bacteria solutions with and without 
samples after 24 h: 

control fiber

control

I  -I  % I= ×100
I

                                                                        (1) 

where Icontrol and Ifiber are the absorbance of the control bacteria 
solution without fibers and that of the bacteria solution with 
the sample, respectively, at 625 nm after 24 h.  

After 24 h of incubation, the inhibition rates of CLGNs 
containing 2, 5 and 10 % curcumin on in vitro growth were 
determined to be 62.51, 74.03 and 82.46 %, respectively 
(Table 1). No antimicrobial effect was observed by gliadin 
nanofibers (control) without loading the curcumin.  

 
Table 1. Antibacterial activity of 
CLGN*scaffolds 

Sample  
Inhibition % 
  S. aureus 

GN   0 
2 wt % CLGN   62.51 
5 wt % CLGN   74.03 
10 wt % CLGN   82.46 

*CLGN: Curcumin loaded gliadin 
nanofibers (GN) 
 

The results of this study indicated that the antimicrobial 
inhibition rate increase as the curcumin concentration in 
CLGNs, which reveals that curcumin was controlled released 
into bacterial suspension and electrospinning procedure did 
not result in any deformation in the structure of curcumin. 
Furthermore, the fiber mats were demonstrated to have strong 
antibacterial effect. Accordingly, curcumin was reported to 
have important antibacterial activity [2]. Given the results 
obtained, curcumin loaded gliadin nanofibers (CLGNs) has a 
potential to be used as a natural preservative in food 
protection.  
 
*Corresponding author: mtyilmaz13@gmail.com 
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Development of Nanodroplets for Histotripsy-Mediated Cell Ablation  
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Abstract— This work focuses on the development of nanodroplets that can be combined with histotripsy to obtain an image-guided, targeted ultrasound ablation 
technique (nanodroplet-mediated histotripsy (NMH)). Synthetic nanodroplets that encapsulate perfluorocabon core transition upon exposure to ultrasound pulses 
into gas microbubbles, which will rapidly expand and collapse resulting in disruption of cells similar to the histotripsy process but at a significantly lower acoustic 
pressure. 

Ablation of localized cancer cells has the potential to emerge 
as an effective treatment strategy for cancer. However, the 
success of this strategy relies on the ability to selectively 
ablate cancer cells without affecting the neighboring healthy 
tissue. Histotripsy is a non-invasive, non-thermal, image-
guided, ultrasound ablation method that uses extremely high 
acoustic pressure and microseconds long pulses to generate a 
cluster of microbubbles from pre-existing gas pockets in 
tissue. Rapid expansion and cavitation of the formed 
microbubbles, each with an average diameter >50 µm, 
mechanically fragment the adjacent cells into subcellular 
debris. However, the required high acoustic pressure and the 
inability to detect/ image small metastatic tumor foci are some 
of histotripsy limitations, which can be overcome by 
combining histotripsy with nanodroplets that is called 
nanodroplet-mediated histotripsy (NMH) [1]. 
Perfluorocarbon (PFC)-loaded nanodroplets with an average 
diameter <500 nm can diffuse across tumor’s leaky 
vasculature and accumulate in the cancer lesion when 
administered into the systemic circulation. Applying specific 
ultrasound (US) pulse sequences to the tumor lesion deliver 
the acoustic energy necessary to convert the PFC core from 
the liquid to the gaseous phase in a process known as acoustic 
droplet vaporization (ADV), which will allow real time US 
imaging of tumor tissue. Unlike histotripsy that relies on 
cavitation nuclei derived from rare gas pockets in the tissue 
and extremely high acoustic pressures to initiate the cavitation 
process, the gas bubbles formed by ADV can act as cavitation 
nuclei to generate and maintain the cavitation bubble cloud at 
a significantly reduced pressure. The significantly reduced 
cavitation threshold allows delivering histotripsy to the 
nanodroplet accumulated tumor tissue resulting in selective 
fractionation of cancer cells while sparing the surrounding 
normal tissue. 

 
Figure-1:Preparation of Perfluoropentane (PFP) encapsulated nanodroplets. 

To be able to obtain PFC loaded nanodroplets, triblock 
copolymers composed of a hydrophilic poly(ethylene glycol) 
(PEG) block, a central poly(acrylic acid) (PAA) block, and a 
random copolymer of heptadecafluorodecyl methacrylate 
(HDFMA) and methyl methacrylate (MMA) as the 
hydrophobic block with two different copolymer compositions 
were synthesized. Self-assembly of these copolymers into 
nanodroplets around PFC core was stabilized by shell 
crosslinking (Figure 1).  The encapsulation efficiency of 
different amounts of PFP (1% and 2% v/v) and overall 
droplets stability were examined.  The relationship between 
polymer composition and PFP content (0%, 1%, and 2% v/v) 
on the ability of the formulated nanodroplets to initiate a 
bubble cloud in agarose gel phantoms with similar mechanical 
and acoustic properties to tumor tissue in response to a 2 
cycles long histotripsy pulse was investigated (Figure 2) [2]. 
 

 
 
Figure-2. Effect of 2-cycle histotripsy pulse (20.7 MPa) with a pulse repetition 
frequency of 10 MHz on the nanodroplets prepared using different polymers 
composition with different PFP loading and embedded with RBCs in agarose 
gels. 
 
Furthermore, the effects of ultrasound frequency (345 kHz, 
500 kHz, 1.5 MHz, and 3 MHz) on NMH was shown 
indicating that the NMH threshold was significantly below the 
histotripsy intrinsic threshold at all frequencies [3]. The effect 
of PFC`s boiling temperature on NMH was also investigated 
by comparing ablation characteristics of different encapsulated 
PFCs such as perfluorohexane (PFH) and PFP into 
nanodroplets [4].	  
 
 
*Corresponding author: ydurmaz@medipol.edu.tr 
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Germanene: graphene’s new little sister 

 
Harold J.W. Zandvliet1* 
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Netherlands 

 

  
Abstract— In 2014 graphene got a new little sister that has been given the name ‘germanene’. Germanene is the germanium 
analogue of graphene. Despite the fact that both two-dimensional materials share many properties there are also a few 
differences. The honeycomb lattice of germanene is buckled, whereas the honeycomb lattice of graphene is fully planar. 
Another salient difference is the spin-orbit gap, which is very small for graphene (<0.05meV) and relatively large for 
germanene (24 meV). The latter makes germanene the ideal candidate to exhibit the quantum spin Hall effect at 
experimentally accessible temperatures. 
 
 

Recently, several research groups have reported the growth of 
germanene, a new member of the graphene family [1-4]. 
Germanene is in many aspects very similar to graphene, but in 
contrast to the planar graphene lattice, the germanene 
honeycomb lattice is buckled and composed of two vertically 
displaced sub-lattices (see Figure 1). Density functional theory 
calculations have revealed that free-standing germanene is a 
two-dimensional Dirac fermion system [5], i.e. the electrons 
behave as massless relativistic particles that are described by 
the Dirac equation, i.e. the relativistic variant of the 
Schrödinger equation.  Germanene is a very appealing two-
dimensional material. The spin-orbit gap in germanene (24 
meV) is much larger than in graphene (<0.05 meV), which 
makes germanene the ideal candidate to exhibit the quantum 
spin Hall effect at experimentally accessible temperatures.  

 

 
 

Figure-1: Scanning Tunneling Microscopy image (45 Å x 45 Å) of 
germanene. The honeycomb lattice is composed of two vertically displaced 
hexagonal sub-lattices. Nearest-neighbor distance and buckling are 2.5 Å and 
0.2 Å, respectively. 

Additionally, the germanene lattice offers the possibility to 
open a band gap via for instance an externally applied 
electrical field, adsorption of foreign atoms or coupling with a 
substrate (see Fig. 2). This opening of the band gap paves the 
way to the realization of germanene based field-effect devices.  
 

 
 
Figure-2: Schematic diagram of the effect of an external electric field (E) on 
the electronic structure near the Dirac point. Dirac cones at the K and K’ 
points of the Brillouin zone. Blue and orange refers to spin-up and spin-down 
bands, respectively. SO refers to the spin-orbit gap. 
 
In this talk I will (1) show how germanene can be synthesized 
(2) elaborate on electronic properties of germanene and (3) 
discuss the potential of germanene for future applications as 
well as for fundamentally oriented studies [6,7]. 
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Highly Sensitive Chemiresistive Sensors with the Usage of Conductive Polymer Nanotube   
Mehmet Can Zeybek,1*  Gozde Ozaydin Ince 1,2 

1Department of Material Science and Engineering, Faculty of Engineering and Natural Science, Sabanci University  
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Abstract— Conductive Polymers (CP) has been one of the most attractive and studied topics of the research world 
because of their very suitable properties for numerous applications. In this study, we are planning to use a 
conductive polymer Polypyrrole for detection of volatile organic compounds. This sensor system has high 
potential for the early diagnosis purposes. 
 

Conductive Polymers (CP) has been one of the most 
attractive topics of the research world from their discovery in 
mid-1970s. This class of materials have wide application areas 
such as artificial muscle [1], supercapacitors [2], drug delivery 
[3] electrochemical sensor [4]. Polypyrrole (PPy) among the 
conductive polymers has special place because of its high 
stability, good biocompatibility [5] and relatively high 
conductivity.  

 
In our study, iCVD and oCVD vapor phase deposition 

techniques are used for production of Polypyrrole Nanotubes. 
With the low energy input need, processability at room 
temperature, highly-conformal deposition ability, applicability 
for unlimited samples from conductive to non-conductive, 
ordinary flat glass slide to samples with a very complex 
geometry on its surface these vapor phase depositions methods 
are suitable and quite promising instruments for advancing 
polymer thin film  and polymeric materials development.  

 
 

 
 
Figure-1: Polypyrrole Deposition on AAO Template and Si wafer 

In order to production of Polypyrrole nanotubes, hard 
template method conducted by using AAO template with 
200nm and 100 nm openings. After the studies on Polypyrrole 
conductivity, thickness and nanotube formation optimizations. 
During the polymerization of the pyrrole, antimony (V) 
chloride is used as dopant. After nanotube production is 
completed, SEM, FTIR and 4-probe measurement is being 
used for morphological analysis, chemical analysis, 
conductivity measurement respectively.     

 
After these studies completed, polypyrrole nanotube 

embedded sensor system is being used for detection of volatile 
organic compounds in first step with high selectivity and 
sensitivity. 

 
 
 

There are some similar researches on this field which has 
already being conducted, however electropolymerisation on a 
conductive substrate has been used most of these studies and it 
is known that in sensor application, sensitivity can be 
enhanced by using insulator substrate. In order to obtain a 
suitable sensor design we also aim to use some biomimetic 
geometry and hybrid material systems in the design of our 
system. To the best of our knowledge it has not been studied 
yet. 

 
Early diagnosing of health problems especially cancer in 

virtue of volatile biomarkers is a widely studied subject of 
today’s world.[6] Usage of our candiate system has high 
potential to be utilized in early diagnosis of health problems 
by detection of volatile organic compounds which are the 
markers of some disease. 
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Progress in Biomedical SERS:  Molecular origins of bacterial and human body fluid SERS spectra 
Lawrence D. Ziegler*   
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Abstract— The dominant molecular species contributing to the 785 nm excited SERS spectra of bacteria on Au 
nanostructured substrates are unequivocally the purine metabolites of nucleotide degradation resulting from the starvation 
response of bacterial cells. These results provide the biochemical basis for the use of SERS as a rapid bacterial diagnostic and 
illustrate how SERS can be applied more generally for metabolic profiling as a probe of cellular activity.  The SERS spectra of 
blood, semen, saliva and vaginal fluid exhibit distinct vibrational signatures due to their characteristic molecular components 
and thus is a new tool for forensic science applications. 
 

Surface enhanced Raman spectroscopy (SERS) has 
become a well-established analytical technique that has been 
exploited in a large number of biomedical applications for the 
identification of molecular markers of biological activity.[1]  
One such application that has generated considerable interest 
and activity is the use of SERS for the rapid, growth-free, 
detection and identification of vegetative bacterial cells for 
infectious disease diagnostics. The ability to acquire SERS 
spectra of whole bacterial cells has been demonstrated by 
several research groups over the past fifteen years.[2-9]  
However, an interpretation of the observed vibrational 
signatures in terms of the chemical species and biological 
basis for these signals has not been achieved and has been 
controversial. This lack of knowledge limits the development 
of this technology for bacterial diagnostics and other whole 
cell based biomedical applications and limits its acceptance in 
the biomedical community.   

Here we demonstrate that nearly all of the vibrational 
features in the 785 nm excited SERS spectra of bacterial cells 
on Au nanostructured substrates are due to different relative 
amounts of six purines:  adenine, hypoxanthine, xanthine, 
guanine, uric acid and AMP. Isotopic labeling, comparison of 
bacteria cellular and supernatant SERS spectra and fits of the 
observed SERS spectra to a linear combination of the SERS 
spectra of adenine, hypoxanthine xanthine, guanine, uric acid  

 

 

 
 

Figure-1: Observed (black) and best-fit (red) SERS spectra of B. anthraces 
Sterne and E. faecium DO cells.  Best-fits are due to linear combination of 
different amounts of SERS spectra of six purines.    

and AMP are conclusive evidence that the 785 nm excited 
bacterial SERS spectra on Au substrates are due to these 
purine bases.[10]  As an example, Figure 1 shows observed 
SERS spectra of B. anthracis and E. faecalis and best fits 
resulting from the sum of individual purine SERS spectra.  
This vibrational assignment is further confirmed by mass 
spectrometry of bacterial supernatant and gene deletion 
experiments. The biochemical origins of this ubiquitous 
metabolic footprint is the rapid onset of the starvation 
response of bacterial cells once they are placed in the low 
nutrient environment of water. All corresponding SERS 
spectra of bacteria are fit by this procedure except for C. 
trachomatis, the causative agent of chlamydia, which is 
dominated by its outer protein coat. 

The absence or presence of different degradation/salvage 
enzymes in the known purine metabolism pathways of these 
organisms plays a central role in determining the bacterial 
specificity of these purine-based SERS signatures and are 
responsible for the characteristic SERS spectra that are the 
basis for the use of SERS as a rapid bacterial diagnostic. 

In another biomedical application, SERS spectra of dried 
blood, semen, vaginal fluid, saliva and urine from multiple 
donors (360 spectra) have been collected by a simple sample 
protocol which uses 1 – 100 nL of body fluid and exhibit 
reproducible and distinguishable SERS spectra on Au 
nanostructured substrates. Multivariate data analysis 
classification procedures [11] result in 98.0% sensitivity and 
99.5% specificity for these samples.[12] Hemoglobin, 
thiocyanate, xanthine and hypoxanthine are among the 
molecular components that contribute to the unique SERS 
signatures of these body fluids.  Thus a SERS based platform 
may result in a new capability for forensics investigators at 
crime scenes to rapidly detect and identify trace amounts of 
human body fluids in an easy-to-use, single portable 
instrument. No such capabilities currently exist for the 
forensics science community. 
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The effects of rapid thermal annealing on structural, optical and surface properties of AZO thin 
films deposited on silicon substrates by RF magnetron sputtering method 
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1Department of Physics, Faculty of Sciences, University of Atatürk, 25240 Erzurum, Turkey 

2 Photonics Application and Research Center, Gazi University, 06500 Ankara, Turkey 
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Abstract— In this study, Al doped ZnO (hereafter AZO) thin films were deposited on silicon substrates at 200°C by RF 
magnetron sputtering method. The deposited thin films were annealed under vacuum ambient by method rapid thermal 
annealing (RTA) during 1 minute. The effects of annealing temperature on structural, optical and surface properties of thin 
films were investigated by X-ray diffraction (XRD), photoluminescence (PL) and atomic force microscopy (AFM) methods. 
The crystal grains sizes, lattice parameter, full width at half maximum (FWHM) was studied out by x-ray diffraction method. 
Optical properties of prepared samples were investigated by the help of PL spectroscopy. Atomic surface structure and surface 
topography were measured by AFM. The experimental results with before and after annealing procedure of prepared thin films 
were compared and it was concluded that the optimum annealing procedure has positive effect on prepared samples. As a 
result of comprehensive research were the optimal conditions of deposition and annealing of AZO thin films. 
 

ZnO is used for several industrial applications, such as 
display panels, LED [1] , photodetectors [2], laser devices and 
gas sensor, chemical sensor, piezoelectric devices [3-4]. So 
far, various deposition techniques such as sputtering [5-6], 
molecular beam epitaxy (MBE) [7-8], chemical vapor 
deposition (CVD) [9-10], and pulsed laser deposition (PLD) 
[11], have been attempted to grow high-crystalline ZnO films 
deposited on Si substrates.  

Among these techniques, the RF magnetron sputtering is 
the most commonly used technique due to its simple set-up, 
high deposition rate, and low substrate temperature [12-13]. 
For depositing high crystal quality ZnO films on Si substrate 
by RF magnetron sputtering, different deposition conditions 
has been considered [14-15]. To improve the crystalline 
quality of ZnO films grown on Si substrate, the widely known 
effective technique of thermal annealing treatment can be 
implemented. There are two kinds of annealing techniques, 
one is conventional furnace annealing (CFA) and the another 
is rapid thermal annealing (RTA). Compared to CFA 
technique, RTA technique offers shorter cycle time, reduced 
thermal exposure and a lot of size flexibility [16-17]. In view 
of the advantage of RTA, a study of the controlled details of 
the RTA parameters for improving the crystal quality of ZnO 
films should be a subject of great interest [18].  

In this work, AZO thin films were deposited on n-type Si 
(100) substrate by RF magnetron sputtering at 200°C substrate 
temperatures. The films were annealed in vacuum ambience at 
different temperatures and we studied the influence of rapid 
thermal annealing on the structural and optical properties of 
ZnO films by the XRD, AFM, and PL techniques. The 
controlled temperature of RTA technique for improving the 
crystal quality of ZnO thin films will be studied by analyzing 
the observed XRD patterns and PL spectra. 

In summary, we have discussed the effects of annealing 
temperature on the structural and optical properties of 
sputtered AZO films. Following RTA processing, the 
annealed AZO films show stronger intensity and narrower 
FWHM of the (002) XRD peak. Compared to the as-grown 
AZO films, the residual compressive stress can be relaxed via 
RTA treatment to improve the crystal quality of the AZO 
films. Further, the AZO films annealed at 700°C for 1 min 
shows the best PL efficiency. Therefore, increasing annealing 
temperature improves the quality of the films. The surface 

roughness detected with AFM measurement tends to increase 
of annealing temperatures, particle size becomes larger with 
the augments of annealing temperature. As a result, the 
experiments show that the AZO films annealed at 700°C for 1 
min has good crystallinity than the others. 
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Abstract— We investigated the atomic level terrace and step structure formed by adsorption of Pt on Ge(001) surface. It is 
well known that upon annealing of Pt deposited Ge(001) surface at 1000 K atomic chains form along two different types of 
terraces. We investigated the structure of these wires and their underlying terraces.

We are interested in one atom thick, several hundred 
nanometers long metallic nanowires (NWs) forming on 
semiconducting surfaces. For instance Ge surfaces covered 
with less than 1 monolayer (ML) metal atoms, such as 
platinum (Pt), iridium (Ir) or gold (Au) can cause the 
formation of such NWs [1]. In this work our focus is the 
Pt/Ge(001) system.  

Germanium has diamond lattice structure. The Ge(001) 
surface reconstructs with dimers, after it was cleaned with Ar 
ion sputtering and flash annealed under UHV conditions. 
Unlike its sister surface (the Si(001)) this surface can still be 
imaged at 10-9 mbar base pressure range.  

Ge(001) surface was flash annealed above 1000 K after 
deposition of less than 1ML Pt. As a result of this, two distinct 
terraces occurred on the surface, named as alpha and beta 
terraces [1]. Alpha terrace resembles clean Ge(001) surface, 
where the beta terrace is the confined phase of platinum-
germanide that generate Pt-Ge quasi-dimer rows (QDR).  

During this study we always assumed that the step height 
between β and α, α and α or β and β terraces should be equal 
to the calculated step height of the clean Ge(001) surface, 
which is 1.4 Å [2]. However, we observed that the apparent 
step heights of these terraces may vary as a function of the 
sample bias using in STM imaging (Figure-1). 

NWs grow on β terraces, which tend to grow on α 
terraces. In addition to this, as it is shown in Figure-1, 
different α terraces have different electronic structure (charge 
densities) as a result of which varying step height observation 
as a function of tunnel junction bias can be made.  
 

 
Figure-1: (a) I and II indicate alpha terraces; mark that the dimers rows are 
parallel to eachother in I and II. Inset: step height measurement between I and 
II  (b) Bias dependent step height measurements between the same terraces. 

Our STM topography data confirmed that NWs grow on 
the β terraces. On the other hand, this phase of the surface do 
not grow on clean Ge(001), according to step height 
measurements. The NW preparation procedure should be 
affecting at least top three layers of the surface.   

Several researchers suggested models for Pt/Ge(001) 
surface and the Pt  induced nanowires in their theoretical and 

experimental studies. In one study, NWs were suggested to 
grow perpendicular to dimer rows [3]. However, we observed 
their parallel growth to the QDRs on the β terrace. Our data 
indicated that they may have modelled the sub-surface layer. 
Our STM topography data show that the Pt atoms (Figure-2, 
green rectangle) run perpendicular to the Ge dimer rows (blue 
arrow in Figure-2). However, NWs cannot grow on this 
surface layer. If a double beta terrace grows on the surface, 
nanowires run along the surface parallel to the quasi dimer 
rows.  

Finally, we are able to state that upon preparation of 
Pt/Ge(001), atomic structure of top three layers of the Ge(001) 
crystal change. After α terraces grow on the clean Ge(001) 
surfaces, β terraces tend to grow on α terraces. Then, NWs 
grow on double β terraces. 

 
 

Figure-2: STM topography data of Pt/Ge(001) showing an alpha terrace. Pt 
atoms run perpendicular to Ge-dimers on sub-terrace (Vb: -1.024 V, It: 569 
pA).  

This study was funded by a TUBITAK-COST project with 
grant number 112T818. 
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Low temperature EPR investigation of Cu2+ and Co2+ doped into rutile TiO2 single crystal 
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Abstract— X band EPR spectra of Cu2+ and Co2+ doped rutile (TiO2) with ion implantation was obtained at liquid helium (7-
13 K) temperatures. Since both of the ions have ½ effective spin and their nuclear spin 3/2 and 7/2 respectively, a relatively 
simple spin Hamiltonian containing only electronic Zeeman and hyperfine terms was observed to be enough. Two different 
methods were used in theoretical analysis. Firstly, a linear regression analysis of spectra based on effective field approach was 
studied. It was realized that linear regression analysis based on effective field approach is not sufficient for analyzing Co+2 
spectra. Therefore, all spectra were analyzed again with exact diagonalization of spin Hamiltonian and high accuracy results 
were reached.  
 

It has been known that TiO2 crystals are the most 
promising oxide semiconductors with many attractive 
chemical, electronic, and optical properties, and thus are 
widely used for, e.g., air purification, solar cell, self-cleaning 
coating, as well as used as the material in the first memristor 
device by Williams et al [1]. 

At room temperature, the rutile TiO2 crystals have the 
tetragonal space group P42/mnm [2]. As seen in figure 1, the 
unit cell contains six atoms. There are six neighboring oxygen 
ions around each Ti4+ ion and two Ti4+ ions in the unitcell, 
whereas each O2-

 
anion is coordinated to three Ti4+

 
cations. 

 
 

 
 

Figure-1: Crystal structure of rutile TiO2. There exist two Ti4+ atoms 
in the unitcell. 

Single crystalline (100) and (001) TiO2 rutile substrates 
have been implanted on the ILU-3 ion accelerator 
(KazanPhysical-Technical Institute) with 40 keV Mn+ ions to 
a fluence of 1.50x1017 ions/cm2 at ion current density of about 
8 µA/cm2. The sample holder was cooled by flowing water 
during the implantation to prevent the samples from 
overheating. The implanted samples have been annealed at T= 
950 oC in air during 1h.  

 
The annealed samples have been studied by electron 

paramagnetic resonance (EPR) technique using Bruker EMX 
X-band spectrometer (9.8 GHz) at liquid helium (7-13 K) 
temperatures.  

 
Angular dependences of EPR spectra have been recorded 

with the static magnetic field rotated either in the plane of the 

plate-like samples ("in-plane" geometry) or in the two 
perpendicular planes ("out-of-plane" geometry) nearly 
coinciding with crystallographic planes of a substrate. Thus, 
there are three rotational planes in total for each sample to 
obtain the angular dependences of the EPR spectra. 

 

 
 

Figure-2: EPR spectra recorded in the second plane where the centers 
superimpose. Co peaks are seen on the left side whereas Cu peaks are seen on 
the right side. 

In summary, in this study, rutile TiO2 single crystals 
doped with Cu2+ and Co2+ ions using implantation technique 
have been investigated by EPR at low temperatures. 
Regression analyses of the spectrum and complete 
diagonalization analysis (CDA) method have been carried out. 
The spin-Hamiltonian parameters, namely the anisotropic g-
factors gx, gy, and gz and hyperfine interaction parameters Ax, 
Ay, and Az for both Co2+ and Cu2+ ions have been determined. 
By obtaining symmetry of these tensors, it was concluded that 
both ions substitute for Ti+4 ion in lattice. Also, it was shown 
that the observed decomposition of paramagnetic centers in 
(101) and (101) planes of experimental spectra was due to a 
small misorientation of sample (20) from the exact 
crystallographic planes. 
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Abstract—In this study, the Influence of the spherical and cubic nano-voids in the mechanical behavior of face-centered 
cubic (FCC) nano-structure is investigated by using the molecular dynamics (MD) simulation. Various percentages of voids 
are employed for Ag with the EAM interatomic potential in periodic boundary condition. The elastic constants of specimens 
are determined via using the first-order derivative of stress-strain curves under different loading conditions. Also, the stress-
strain curves are evaluated for uniaxial, biaxial, and triaxial deformations to demonstrate the size and shape dependency of the 
nano-structure including voids.  

 
  
Understanding the mechanical properties of different materials 
is a fundamental requirement of various fields of science. 
There is an increased interest in studying the behavior of 
material containing different percentages of voids. Zhao et al. 
have investigated the cylindrical nano-void growth of copper 
based on molecular dynamics simulation [1]. The influence of 
cubic voids on triaxial tension has been evaluated by Yang et 
al. for copper crystal [2]. 

In the current study, the effect of different void shapes 
and sizes on the mechanical properties of Ag atoms is 
presented based on molecular dynamics (MD) simulation. The 
EAM interatomic potential [3] is employed for Ag with 
periodic boundary condition. Cubic specimens with 
dimensions of 20  a are chosen for simulation, where 
a = 4.09 Å is the lattice parameter. The NVT ensemble is 
conducted during the deformations. Cubic and sperical voids 
are placed in the center of specimens. 

In order to investgate the stability of Ag atoms in the 
presence of different percentages of voids, uniaxial, biaxial 
and triaxial deformations are applied to specimens. The stress-
strain curves of the aformentioned deformations in x direction 
are indicated in Figure-1.  

 

 
Figure-1: The stress-strain curves of Ag nano-structure with respect to 
various percentages of voids. under; a) uniaxial, b) biaxial, c) triaxial 
deformations. 

 

Figure-2: The atomestic discription and stress contours of Ag nano-structure 
including 15 % voids under triaxial deformation. 

The elastic constants for various concentrations of voids 
are evaluated by computing the first-order derivatives of stress 
components relating to different loading conditions in the 
range of small deformation.    

 

Figure-3: The variation of elastic constants of Ag with respect to various 
percentages of voids. 

According to computed results, the shape and size of 
voids affect the mechanical propertis of nano-crystal. The 
yeild strenght of Ag crystal including cubic voids is less than 
the specimens containing spherical voids. Also, as the size of 
voids increases, the yeild strength dicreases. The calculated 
elastic constants demonstrate same trend as the stress-strain 
curves. 
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Abstract 
 

Accurate description of Electronic Schrödinger's equation 
necessitates usage of both an advanced correlated method 
together with a large basis set [1-3]. However this is 
computationally too expensive. So it is really important to 
choose a reliable exchange correlated method and a basis set 
with a modest size in calculating the total energy of the 
system. The huge abundance  of basis sets in literature makes 
the problem more challenging since it is not easy to choose 
which basis set performs best in terms of accuracy and 
computation time [4-6]. So in this presentation We will report 
the performance of ANO basis sets on binding energies of N2, 
O2, H2 and Ar2 dimers using Coupled Cluster Singles and 
Doubles with Perturbative Triples (CCSD(T)). 
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Figure-1: Absolute Binding Energy of N2 dimer with respect to SVP, TZVP, 
TZVPP, QZVP, ano-pVDZ, ano-pVTZ and ano-pVQZ basis sets. Binding 
energies are in (eV). 
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Figure-2: Binding Energy of O2 dimer with respect to SVP, TZVP, TZVPP, 
QZVP, ano-pVDZ, ano-pVTZ and ano-pVQZ basis sets. Binding energies are 
in (eV). 
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Abstract— Multilayered film system of Pt 30/ IrMn tAFM /Pt tSL/(Co 2/Pt 2)n /Pt 30 (all thicknesses are Å) with various 
thicknesses of antiferromagnetic (AFM) IrMn layer and Pt spacer layer (SL) has been grown to study the effect of each parameter 
on magnetic anisotropy. All layers of the ML system were deposited by magnetron sputtering. We have performed ferromagnetic 
resonance (FMR) measurements to analyze magnetic anisotropy and magneto optic Kerr effect (MOKE) measurements to 
analyze magnetization of MLs. Magnetic anisotropies were reported to be strongly dependent on varied parameters.      

Several phenomena can be observed such as a shift in the 
hysteresis loop and enhancement of coercive field (Hc) for 
multilayers consisting of ferromagnetic (FM) in contact with an 
AFM. External forces such as cooling down under magnetic 
field from AFM’s Neel temperature to blocking temperature are 
most of the time required to observe these kind of phenomena. 
However, it is also possible that AFM layer effects the spin 
orientations of FM layer due to proximity effects without any 
external forces [1].  

[Pt/Co]/IrMn thin films are widely studied since they exhibit 
perpendicular exchange bias which is more advantageous than 
in plane exchange bias for high density data storing 
applications. In addition to practical device applications, this 
system has attracted attention for scientific curiosity as well. 
Garcia et al. has studied effect of exchange bias on magnetic 
anisotropies of IrMn/Pt/[Pt/Co]3 MLs and they concluded a 
canted state magnetization [2]. However to best of our 
knowledge, the effects of IrMn on magnetic anisotropies of 
Pt/Co MLs without applying any external forces such as field 
cooling or zero field cooling have not been investigated. 
Therefore, the aim of the present study is to analyze this specific 
issue. 

All layers of the system have been grown by magnetron 
sputtering at room temperature. For structural characterizations 
x ray diffraction (XRD) measurements were performed. 
Magnetic anisotropies were quantified by FMR with a 
microwave frequency of 9.8 GHz. Also magnetizations of the 
samples were investigated with MOKE for both magnetic field 
applied parallel and perpendicular to film plane geometries.   

First of all Pt 30/(Pt 2/Co 2)10/ Pt 30 structure, which does not 
include IrMn layer, were grown. Hc of the structure were 
determined from MOKE, and magnetic anisotropies were 
calculated from FMR analysis. In order to see effects of AFM 
and spacer layers, antiferromagnetic IrMn and non-magnetic Pt 
spacer with various thicknesses were introduced to the 
multilayered structure. Thus, Pt 30/IrMn tAFM/ Pt tSL / (Pt 2/Co 
2)10/ Pt 30 sample system was investigated. Inserting IrMn and 
Pt layers have significantly changed the HC. Also, magnitude 
and direction of magnetic anisotropies of FM layer have been 
manipulated by the thicknesses of AFM and spacer layers. 

In conclusion, magnetic anisotropies of (Pt/Co)n MLs can be 
manipulated by using antiferromagnetic IrMn interfaces. Pt 
spacer layer with several monolayers are also effective on 
magnetic anisotropies of the samples. These conclusions can 
contribute to our understanding of perpendicular magnetic 
anisotropy of Pt/Co MLs.                         

 
*Corresponding author: a.akbulut@gtu.edu.tr 
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τ-phase Mn55Al45 in Thin Film and Micro-Island Form 
Ozan Akdogan1 
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Abstract—Mn55Al45 with ferromagnetic τ-phase have been successfully produced in continues thin film and island form. Nano sized structures 
have been deposited by combination of e-beam and thermal evaporation techniques. τ-phase MnAl have been formed during annealing via 
diffusion process of Mn and Al layers. Produced MnAl nano structures are model systems for the next generation rare earth free permanent 
magnets. Apart from that, MnAl nano structures have a potential for use in the development of future high-density magnetic recording media. 

The permanent magnet industry heavily depends on 
NdFeB and SmCo alloys because of their high energy product 
and high room temperature coercivity.[1] Main ingredient for 
having such superior magnetic properties compared to other 
known ferromagnetic materials is rare earth elements (Nd, Sm, 
Dy…). However recent worldwide reserve and export 
limitation problem of rare earths, forced researchers to focus 
on rare earth free permanent magnets. [1-3] Among many 
alternatives (FePt, Zr2Co11, FeNi …)  MnAl is most suitable 
due to abundance of the forming elements and trivial 
formation of the necessary hard phase.  

Mn55Al45 goes through a phase transformation from non-
magnetic hexagonal ε phase to hard ferromagnetic τ-phase 
following a simple heat treatment. [4, 5] In this work thin 
films and islands of micron size lateral dimension have been 
prepared by physical vapor deposition techniques. 
Crystallographic structure, morphology and magnetic 
properties have been extensively studied. 

Thin films and islands of Cr/Mn/Al/Cr layers have been 
deposited on Si/SiO2 wafers by combination of e-beam and 
thermal evaporation techniques. Cr has been used as buffer 
and cover layer to protect the sample from the substrate and 
prevent oxidation during annealing. Alloy formation of MnAl 
occurred via diffusion between Mn and Al layers during 
annealing. Annealing has been performed under vacuum 
environment and between 300oC to 650oC for 1 to 12 h. Nano 
thick islands of 25, 50 and 100 µm lateral size were produced 
by using photolithography technique. [6]  

Figure 1 shows the SEM image of 100 µm MnAl islands. 
Magnetic and structural data of produced nano-thin 
micromagnets will be discussed.    

 

 

 
 

Figure-1: SEM images of MnAl islands with 100µm diameter.  

 
Work was supported by Tübitak project: 115C114. 
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Monitoring drug delivery by EPR spectroscopy 
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Abstract— The ability to track drug binding and release makes electron paramagnetic resonance (EPR) spectroscopy well 
suited for drug delivery. Using the continuous wave (cw) EPR technique to extract information about the dynamics of the spin 
labeled drugs we can simultaneously determine the bound and unbound drugs. As a model transporter system, serum albumin 
protein was chosen. We used albumin protein as a molecular transporter, and also we prepared albumin nanoparticles in order 
to monitor drug releasing.  
 

Electron paramagnetic resonance (EPR) spectroscopy in 
combination with spin labeling is a powerful method for 
studying the interaction between small drugs and transporters. 
Since most of the drugs are diamagnetic and contain no 
paramagnetic centers, exogenous stable free radicals called 
spin labels are used as reporters. Tempo (2,2,6,6-
tetramethylpiperidine-1-oxyl) based nitroxide radicals, the 
most commonly employed spin label, can be attached to a 
proper functional group on the drug. One major advantage of 
cw EPR spectroscopy is the ability to observe the unbound 
drug and the bound drug simultaneously, due to its sensitivity 
to the rotational dynamics of the radicals. Bound spin labeled 
molecules (immobilized) have characteristic broad signals 
stemming from restricted rotational motion, and unbound spin 
labeled molecules (mobilized) have sharp three-line signals 
coming from freely tumbling motion (Fig.1) [1]. 
 

          
 
Figure-1: (1) Cw EPR spectrum of 0.6 mM SLSA in BSA solution (1 : 1) 
(black) and its simulation (red). The simulation of the spectrum was obtained 
by the addition of simulated unbound SLSA (2) and simulated bound SLSA 
(3). [1] 
 
Here, spin labeled salicylic acid (SLSA) binding to and release 
from bovine serum albumin (BSA) is investigated, as a model 
for drug–transporter interaction. BSA is a well-known 
transporter protein. It is cheap and easily available. Moreover, 
it is biodegradable. Therefore, it has been widely used for 
preparing nanoparticles. Albumin nanoparticles have been 
generally obtained by desolvation technique, and drug can be 
loaded in nanoparticles in different steps (Fig.1) [2].  
 
We specifically aim at studying in vitro SLSA binding and 
release profiles of BSA nanoparticles. Dynamics of drugs 
changes enormously upon protein binding so we can monitor 

the bound and unbound spin labeled drug in the presence of 
albumin simultaneously by EPR spectroscopy. 
 

 
 
 Figure-2: Schematic of drug encapsulated albumin NPs fabrication by 
desolvation technique. (Modified from Ref. 2) 
 
 
*Corresponding author: yasarakdogan@iyte.edu.tr 
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A novel method for producing nanofibrous webs as air filter 
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Abstract—A literature search using the Web of ScienceTM database shows that Year 2014 alone had 
publications of more than 2,500 peer-reviewed journal articles with respect to electrospinning of nanofibers. In 
spite of this usage rate, the low production rate, safety depends on high voltage usage are the main disadvantages 
which limit it to use it as a cost-effective nanofiber production method. Centrifugal spinning process is an 
alternative method to produce polymer nanofibers by using a rotating spinneret. 
 

INTRODUCTION 
Nanofibers has a wide range of application areas such as 
sensing, energy, filtration, composite and biomedical due to 
their large surface area and excellent mechanical performance 
[1]. Forefront methods have been used to produce nanofibers 
involving template synthesis [2], island in the sea [3], phase 
separation [4], melt blowing [5] and electrospinning [6]. 
Probably, electrospinning is the most preferred method among 
the nanofiber production techniques. However, low production 
rate and safety concern of the electrospinning restrict this 
method for industrial applications. Centrifugal spinning 
process is an alternative method to produce polymer 
nanofibers by using a rotating spinneret. In this method, 
centrifugal forces are applied as driving force instead of 
electrostatic forces in electrospinning. In this study, TPU 
nanofibers were produced and characterized by using SEM. In 
addition to this, the air permeability tests were performed for 
investigation of usability as an air filter.   
EXPERIMENTAL 
Material 
Granular TPU was used (Elastollan C95A purchased from 
BASF Corporation, Germany). TPU was dissolved in the 
N,Ndimethylformamide (DMF 98% purchased from ZAG 
Kimya) at 90°C for six hours. After that, the ethyl acetate was 
added and stirred in the ratio of 13 wt% at 50 °C for four 
hours. Thus, the polymer solution was prepared according to 
this recipe. 
Method 
In this study, the centrifugal spinning method was used. The 
mechanism was designed and manufactured. The rotating 
collector was used, and there was a vacuum system inside it 
for providing the orientation of nanofibers to the collector 
surface. There was two orifices on the spinneret as needles. 
The schematic of designed mechanism is shown in Figure 1. 
 
 

 
 
 

 
 
 

 
 
 
 
Fig 1 : The schematic of designed mechanism 
 
 

RESULTS AND DISCUSSION 
Fiber Diameter 
The morphology of the centrifugal spun nanofibers was 
examined using a scanning electron microscope (SEM). Then, 
100 measurements were taken from image, and the average 
fiber diameter value was calculated.  
 
 
 
 
 
 
 
 
 
 
 

Fig 2: SEM images of centrifugally spun TPU nanofibers  
 
Air Permeability 
ASTM D737 standard was used to determine air permeability 
of centrifugally spun nanofibrous sample. The testing area is 
fixed to 38 cm2 and 125 Pa pressure was applied to sample. 
There are 6 measurements of sample. The results was shown 
in Table 1. 

Table 1. Air Permeability Results 
Air Permeability Results (mm/s) 
259 286 303 
271 296 313 

 
CONCLISION 
TPU nanofibers were produced via centrifugal spinning. 
Nanofibers characterized by using SEM. In addition to this, 
the air permeability tests were performed for investigation of 
usability as an air filter. Filter tests of the sample will be done. 
*Corresponding author: info@bafasfiltrasyon.com 
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Abstract – The article describes the catalytic hydrogenation of polyaromatic hydrocarbon (anthracene) in the 
presence of nanocatalysts β-FeOOH, Fe2O3 and Fe3O4. It identifies a number of activity and selectivity at the exit 
nanocatalysts hydrogenation and degradation products. 

 
Currently, the industrial processing of solid fuels 

(coal, shale, peat) in order to produce motor fuels and 
chemicals made in a limited volume. The most 
intensive work on the creation of hydrogenation 
technology III-generation implemented with the 
participation of nanocatalysts. In many countries 
intensively carried out research and pilot projects 
hydrogenation of coal processing and liquefaction 
products. This can significantly increase the 
effectiveness of the method in general. We have 
developed processes for the hydrogenation some 
polyaromatic hydrocarbon (phenanthrene, 
anthracene) in the presence of nanocatalysts. In this 
article we present the results of studying the influence 
of nanocatalysts β-FeOOH, Fe2O3 and Fe3O4 on the 
degree of conversion of the anthracene.  

Nanocatalysts were synthesized in the Xinjiang 
University [1, 2]. Size iron nanoparticles was 
determined with an atomic force microscope JSPM-
5400 by JEOL determinants and laser particle size 
NanoS90, where it was found that the dimension of 
nanocatalysts are Fe2O3 - 10-20 nm; Fe3O4 - 5-15 nm 

and β-FeOOH - 90-100 nm

.  
Figure-1: Size iron nanoparticles in catalysts 

 
The hydrogenation anthracene is carried out in 

high reactor pressure (autoclave) with a capacity of 
0,02 liter, an initial gas pressure of 3,0 MPa, a 
temperature of 380-4200C and duration 60 min. The 
beginning of the reaction is the moment of achieving 
the appropriate temperature autoclave 380-4200C. 
Results hydrogenation of anthracene using three 
samples nanocatalysts are listed in Table. In 
hydrogenation anthracene 380-4200C temperature 
range has been found that at a 4200C significant 
amount prevail hydrogenation products (tabl.). 

 
Table - Effect of nanocatalysts and temperature for hydrogenation anthracene 

  
The reaction products,  % Reaction yield (%) versus temperature (°C) and type of catalyst 

β-FeOOH Fe2О3 Fe3O4 
380 400 420 380 400 420 380 400 420 

anthracene 38,24 7,03 - 34,82 4,95 - 39,3 4,01 0,33 
1,2,3,4-tetragidroantratsen 45,88 16,04 - 55,75 37,97 23,54 7,84 30,03 18,79 
9,10-dihydroanthracene 14,78 23,67 59,4 9,13 43,87 55,55 45,56 51,56 64,73 
naphthalene 0,1 4,67 2,15 0,3 4,31 2,43 3,9 2,72 3,08 
1-methylnaphthalene 0,3 39,03 33,0 - 2,72 11,04 3,4 3,23 7,53 
1,6-dimethylnaphthalene 0,7 9,56 5,41 - 6,18 7,44 - 8,45 5,54 

 
Thus, the data catalytic hydrogenation of 

anthracene allow us to conclude that in the process of 
hydrogenation in the presence of anthracene 
nanocatalysts changes the direction of the 
hydrogenation reaction and the degradation of 
anthracene. They are associated with the destruction 
of aromatic structures, the formation of 
hydroaromatic hydrocarbons and release of active 
hydrogen atoms of radicals that enhance the 
reactivity of the compounds. It is possible that 
hydrogenation in the presence of anthracene is 
nanocatalysts - continuous series of successively 
occurring and related reactions are hydrogenation, 

and the hydrogenation of unsaturated and saturated 
compounds. Where polycyclic hydrocarbons 
hydrogenated stepwise, goes destruction ring and 
then gap hydrogenated compounds, which leads to 
various rearrangements and the formation of radicals 
and active hydrogen. 
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Plasmon enhanced Dye sensitized solar cells 
Husna Akin,1  Ramazan Oztürk 2 ,  Razium Ali Soomro 3 

1 Chemistry Department, Fatih University, Istanbul 34500, Turkey 
2,3  Genetics and Bioengineering Department, Fatih University, Istanbul 34500, Turkey 

 
Abstract— This study describes the application of noble metal based plasmonic nanostructures as effective modifiers for the dye 

sensitized solar sell (DSSC) [1, 2]. Various plasmonic nanostructures including gold nanospheres, nanocages (Au NSs) (Au 

NCGs) and silver nanocubes (Ag NCs) were studied for their light harvesting capability when mixed with the p-type layer (TiO2) 

of DSSC in the presence of N-719 dye and iodide/triiodide (I– /I3
– ) solution as an effective photosensitizer and electrolytic 

solution respectively. The experimental data suggested Au NCGs as the best modifier with relatively higher fill factor (FF) and 

efficiency (ղ) of  0.79 and 2.8%, respectively.    

 

     

                   
 

Figure-1: (a) TEM image of Au NSs (b) Au NCGs (c) and FEG-SEM images 
of Ag NCs  

 

 
Figure-2: Schematic representation of plasmon-enhanced DSSCs showing 
nanocubes embedded within the N719-sensitized mesoporous TiO2 layer with 
I−/I3 − liquid electrolyte. 
 
 
 
 
 
 
 
 

Table-I The DSSC utilizing TiO2 mixing nanostructured synthesized performs 
Description of the table 
 
 

Sample FF Efficiency 

Ag NCs 0,5 1,29 
Au NSs 0,7 1,37 

Au NCGs 0,79 2,8 
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Figure-3: I-V curve for Au NCGs based DSSC under illumination of 100 mW 
cm-2

.   
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metallic nanoparticles in sensing and in nanocatalysis. Chemistry 
of Materials, 2013. 26(1): p. 44-58. 

 

 

 

 

 

 

(a) (b) 

(c) 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

175



Cellular Internalization Pathway of The Modified DNA Based Drug Carrier System 
Pınar Akkuş Süt* and Mustafa Çulha 1 

1 Genetics and Bioenginnering Department, Yeditepe University, İstanbul, Turkey 

 
Abstract— DNA hybridization allows the preparation of nanoscale DNA structures, which can be used as drug carriers. In this study, DNA 

based drug carrier system was prepared and used for the delivery of chemotherapy drug, doxorubicin. In order to enhance cellular uptake of the 
system, lactose molecule incorporated to the structure and uptake route of the lactose modified DNA carrier system was determined in the 
presence of several inhibitory molecules.  

 
 

Doxorubicin is used for the treatment of wide range cancer 
types, which can intercalate to DNA structure and induce 
apoptosis [1]. Beside cancer cells, doxorubicin also affects and 
shows side effects on healthy cells during treatment. To 
reduce the side effects, the novel targeting vehicles have 
always been investigated [2]. DNA based carriers can be good 
candidates for this purpose.  
 
The mechanisms for the cell entry of nucleic acid molecules 
are considered through the adsorptive endocytosis, receptor 
mediated endocytosis, fluid phase pinocytosis, and cell 
membrane nucleic acid channels [3,4]. Cellular uptake of 
DNA based structures can be enhanced through addition of 
different moieties such as carbohydrates. When the sugar 
molecule incorporated to DNA structure, interaction between 
sugar molecules and lectins on cell membranes allows the 
receptor-mediated endocytosis of nucleic acid molecules [5]. 
 
In this study, the cellular uptake mechanism of the sugar 
modified DNA based drug carrier system is investigated on 
various cancer cells. The endocytic pathways were blocked by 
using inhibitor molecules such as chlorpromazine, 
cytochalasin B, nocodazole and sodium azide and the cellular 
uptake of doxorubicin was monitored by fluorescence 
spectroscopy. 
 

 
Figure 1. Cellular internalization of the DNA based drug carrier 

in the presence of lactose, glucose, and NaN3. 
 
 

Sodium azide, blocking the ATP synthesis [6], reduced the 
amount of internalized doxorubicin carried by our system. 
This suggests that uptake mechanism can be energy dependent 
process. The presence of excessive amount of lactose in the 
environment also reduced the internalized of the DNA carrier. 

 
 
 

 
 

 
Figure 2. Investigation of the mechanisms of cellular internalization 
by using inhibitors. 

Chlorpromazine, a specific inhibitor of the clathrin-mediated 
endocytosis [7], showed a similar decreasing effect as 
observed with sodium azide.  Glucose transporting inhibitor, 
cytochalasin B [8] and a phagocytosis inhibitor, nocodazole 
[9] didn't show a significant effect on the internalization of 
lactose modified doxorubicin loaded DNA tiles. 

These findings indicate that the lactose modified doxorubicin 
loaded DNA tile system is mainly uptaken through the 
endocytosis. The presence of lactose has an influence to 
mediate the uptake perhaps with an initial binding to the cell 
surface receptors. 

The authors greatly acknowledge the financial support of 
TUBITAK (Grant no:112T208) and Yeditepe University. 
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Ab initio study of the electronic structure and thermoelectric properties of doped ZnO 
Fatma Aksakal*, Yurii Chumakov and Anatoli Dimoglo 

Gebze Technical University, Gebze 41400, Turkey 

 
Abstract— The environmental risk related to new materials is pushing forward the oxide-based materials which are cheap, 
abundant and ‘green’. The abundance of oxide-based materials leads to numerous possibilities in the high performance 
thermoelectric thin-films and devices development. Zinc oxide has mainly been explored for thermoelectric applications with 
bulk dimensions and different dopants. Therefore, density functional theory and the Boltzmann transport equation were used to 
calculate the thermoelectric transport coefficients for molecular systems M0.021Zn0.979O (M=Al, Mn, Ni, As, Ga, Se). 
 

Thermoelectrics provides one more alternative way to 
convert the solar energy into electrical power. A factor driving 
the current interest in thermoelectric study is the need for safe, 
clean, and sustainable energy source. The urgent need of non-
toxic and abundant thermoelectric materials has become a 
significant motivation to improve the figure of merit of metal 
oxides, which are eco-friendly materials/alloys, in order to 
remove the barrier towards its widespread use for 
thermoelectric applications. It is known that zinc oxide has 
mainly been explored for thermoelectric applications with 
bulk dimensions and different dopants [1-3].  

In this study, doped ZnO thin films were designed and 
their thermoelectric parameters were calculated by using 
density functional theory (DFT) and Boltzmann transport 
theory. These parameters were used to estimate the thermal 
efficiency of the ZnO thin films designed.  

The efficiency of thermoelectric devices generally 
increases with the thermoelectric figure of merit (ZT) of the 
thermoelectric materials. The thermoelectric figure of merit is 
defined by ZT = σS2T/(ke+klat), where S, T, σ, ke, and klat are 
the Seebeck coefficient, temperature, electrical conductivity  
and electrical and lattice thermal conductivities, respectively 
[4]. The Seebeck coefficient is a measure of the magnitude of 
an induced thermoelectric voltage in response to a temperature 
difference across material.   Therefore, for a thermoelectric 
material to have a high ZT, it should have a large Seebeck 
coefficient, low electrical resistivity, and low lattice thermal 
conductivity. It is necessary to optimize many of the 
parameters in the electrical and thermal properties for 
achieving a high  ZT value [5, 6]. The normal ways to 
optimize a material are to increase power factor S2σ by 
optimizing the carrier concentration n, and to reduce the lattice 
thermal conductivity klat by introducing scatter centers to the 
phonons. However, the interconnection among these 
parameters through the more fundamental physical 
parameters, such as scattering factor r, carrier effective mass 
m*, and carrier mobility μ, makes the improvement of ZT 
value beyond the benchmark ZT=1 difficult for a long time. 
Therefore the thermoelectric research is an exciting cross-
disciplinary field for chemists, physicists, materials scientists, 
and engineers.  

To find the materials possessing the better thermoelectric 
powers with respect to studied doped zinc oxides, the transport 
coefficients were calculated for molecular systems 
M0.021Zn0.979O (M=Al, Mn, Ni, As, Ga, Se). Density functional 
theory and the Boltzmann transport equation were used to 
calculate the thermoelectric transport coefficients for given 
compounds. The electronic calculations were performed in the 
generalized gradient approximation with the Perdew–Burke–
Ernzerhof exchange–correlation energy functional using the 

ABINIT code [7]. The BoltzTraP code [8] has been explored 
to calculate the anisotropic temperature-dependent transport 
coefficients by means of the Boltzmann semiclassical theory. 
The studied supercells were generated using the special 
quasirandom structures method [9] to determine the Zn/M 
arrangement which best resembles the random alloy. 

The densities of states of studied compounds were 
significantly different in the vicinity of the Fermi level. For 
the M (Ga, Al, Ni, Mn)-doped ZnO systems, the Seebeck 
coefficient were shown to be negative while for M = As, Se 
the doped Zinc oxides display p-type thermoelectric behaviour 
(Figure-1).  

 

 
 

Figure-1: Theoretical anisotropic temperature dependence of thermopower 
calculated by BoltzTraP for doped ZnO materials 
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Structural and Magnetic Properties of CoxRh(1-x) Alloy Thin Films 
Perihan Aksu,1,*  Adem Parabas 1 and Fikret Yildiz 1, 

1 Gebze Technical University Department of Physics, Kocaeli 41400, Turkey 

 
 

Magnetic alloys can produce a static magnetic field for a long time 
and is a very important because they modify the behavior of the 
material. Alloys with one of the limited number of elements such as 
Fe, Ni, Co may can have permanent magnetic properties. In 
accordance with this purpose, two or more elements are combined to 
prepare an alloy having the desired characteristics. In line with our 
aims the material percent in alloy can be changed some of the 
structural and magnetic properties such as hardness of the material, 
stainless of the time, reducing the corrosion in the materials[1, 2]. 
 
In this study, CoxRh1-x films were prepared by co-sputtering of Co 
and Rh targets directly onto the single crystalline MgO(100) 
substrates. We studied how the structural and magnetic properties of 
CoxRh1-x alloy films depend on Co concentrations and growth 
temperature. Our main goal in this study is to establish accurate 
correlations between the magnetic- structural properties and growth 
parameters. 
 
Structures and magnetic characterizations of these alloy thin films 
were investigated by X-ray diffractometer (XRD), ferromagnetic 
resonance (FMR)) and vibration sample magnetometer (VSM), 
respectively. The surface morphology was observed by surface 
electron microscopy (SEM). The XRD results indicated that CoRh 
films exhibited a strong CoRh(200)fcc film peak between 
pure (200) Rh peak) and a pure (200) Co peak) 
and this peak disappeared at high Co concentrations and Co(220) 
peak formed. Namely, the crystal structure changed depending on the 
Co concentration. SEM images indicated that domain structure, 
granular morphology and uniform surface depending on Co 
concentration. Generally, films exhibited ferromagnetic properties at 
the room temperatures. It was observed that the structural and 
magnetic properties of CoxRh(1-x) thin films strongly depend on the 
Co concentration and growth temperature. 
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Single Source Precursor Approach for the Low-Coast Preparation of Tin-Rich İndium Tin Oxide Based 

Transparent and Conductive Nano-Sized Thin Films for Biosensing Applications  
 

Yılmaz Aksu* 
 

Akdeniz University, Department of Material Science and Engineering, 07058 Antalya, Turkey 
 

 

Fabrication of transparent semiconducting thin films are 
currently of great interest due to their unique 
physicochemicals properties and have many applications 
in materials science and technology. Porous electrodes 
with well defined 3D mesoporosity of a few nanometers 
in diameter that combine transparency and conductivity 
are ideal candidates as host materials for development of 
novel optoelectronic, electrocatalytic, bioelectronic or 
photocatalytic devices. In this work the first tin-rich 
mesoporous indium tin oxide is prepared using the 
molecular heterobimetallic single-source precursor,[1] 
indium tin tris-tert-butoxide, together with an 
appropriate structure-directing template, yielding 
materials with high surface areas and tailorable pore 
size.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The resulting nano-sized tin-rich ITO films show a high 
and durable electrical conductivity and transparency, 
making them interesting materials for hosting 
electroactive biomolecules such as proteins. [2] In fact, its 
unique performance in bioelectronic applications has 
been demonstrated by immobilization of high amounts 
of cytochrome c into the mesoporousfilm which undergo 
redox processes directly with the conductive electrode 
material. [3] 
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Molecular Heterobimetallic Sn/Zn Single-Source Precursors for the Low-Temperature Synthesis of Tin-
Containing ZnO Nanoparticles with Tunable Tin Concentrations  

 
Yılmaz Aksu* 

 
Akdeniz University, Department of Material Science and Engineering, 07058 Antalya, Turkey 

 
 

Stannyl-substituted [(RZn)4(OR’)4] cubanes with 
different tin containing alkoxy groups [Ph3SnOZnMe] 
(1), [Ph3SnOZnEt] (2), [Me3SnOZntBu] (3), and 
[Ph3SnOZntBu] (4) are easily accessible by Brønsted 
acid–base reaction of the corresponding organotin 
hydroxides with ZnMe2, ZnEt2, and Zn(tBu)2, 
respectively. All new compounds 1–4 were characterized 
by various spectroscopic methods and the structures of 1 
and 3 were confirmed by single-crystal X-ray diffraction 
analyses. The thermal degradation of the precursors 1–4 
under dry synthetic air (20% O2, 80%N2) was studied 
and the final oxide materials were characterized by 
employing powder X-ray diffraction (PXRD) analysis, 
inductively coupled plasma-optical emission 
spectrometry (ICP-OES), transmission and scanning 
electron microscopy (SEM and TEM), energy dispersive 
X-ray spectroscopy (EDX), and atomic force microscopy 
(AFM).[1]  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Remarkably, compounds 1 and 2 proved to be suitable as 
single-source precursors (SSPs) for the efficient 
preparation of tin-doped ZnO nanoparticles with tunable 
tin concentrations as a promising system for steering and 
improving the optoelectronic properties of tin-doped 
ZnO. Using 3 as SSP furnishes tin-containing ZnO 
materials with good electron mobilities at relatively low 
processing temperatures (350 °C) for thin-film transistor 
(TFT) applications. All the thin films of tin-doped ZnO 
prepared by spin-coating on silicon wafers are of great 
homogeneity and amorphous structure, which is 
promising for future applications in the field of 
transparent conducting oxides (TCOs). 
 
*Corresponding author: yilmazaksu@akdeniz.edu.tr 
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Effects of Substrate Temperature on Camphor Sulfonic Acid Doped Poly(3‐hexylthiophene) Thin Films 
Mehmet Selim Aktuna1, Kenan Koc2 and Esra Alveroglu1,*, 

 1Istanbul Technical University, Faculty of Science and Letters, Department of Physics Engineering, TR-34469 Istanbul, Turkey  
2Yildiz Technical University, Faculty of Science and Letters, Department of Physics, 34210 Esenler, Istanbul, Turkey  

 
Abstract— We  report  the  fabrication  and  characterization of Camphor  Sulfonic Acid  (CSA)  doped Poly(3‐hexylthiophene) 
(P3HT)  thin  films prepared at different  substrate  temperature on glass by simple wire bar coating method.  Spectroscopic, 
structural and electrical properties of the prepared films were characterized by atomic force microscopy (AFM), UV‐Visible 
spectroscopy,  fluorescence  spectroscopy,  X‐ray  diffraction,  NKD  spectroscopy,  SEM  and  DC  electrical measurements.  The 
detailed electrical characterizations revealed that the conductivity of the P3HT films increased when the films are doped with 
CSA and the conductivity increased from 5,89×10‐5 S/cm to 1,39 × 10‐4 S/cm for 40 oC preparation temperature. Thus, it was 
confirmed  that  the  substrate  temperature  plays  an  important  role  on  the  film  structure  and  spectroscopic  properties. 
Additionally, CSA‐doping changes the optical properties, especially when the films prepared at 40 oC. 
 

P3HT  is air stable conducting polymer and has attracted 
so  much  attention  on  account  of  high  electrical 
conductivity.[1]  Orbital  energies  of  P3HT  are  −5.1  eV  for 
HOMO  (highest  occupied molecular  orbital)  and  −2.9  eV  for 
LUMO  (lowest  unoccupied  molecular  orbital).  In  addition, 
self‐organization  of  P3HT  is  very  important  and  it  can  be 
influenced by its degree of regioregularity [2,3] characterized 
as  the  percentage  of  monomers  related  between  “head  to 
tail” (HT) coupled monomers. The effect of doping a polymer 
with  Camphor  Sulfonic  Acid  (CSA)  has  been  successfully 
demonstrated  [4,5] and has been exhibited to produce  films 
of  high  conductivity  with  a  decreased  temperature 
dependence. 

Simple  wire  bar  coating  method  was  employed  to 
fabricate  CSA‐doped  P3HT  films  on  glass  substrate  at 
different  substrate  temperatures.  For  the  deposition,  two 
different substrate temperature i.e., 40 C and 70 C were used 
and  the  deposited  films  were  characterized  by  different 
techniques in terms of their morphological, structural, optical 
and  electrical  properties.  UV  absorption  and 
photoluminescence  spectra  show  that  0–0  transition 
disappeared  since  the  linear aggregation of  polymer  strands 
for pristine films and CSA doping causes a red shift nearly 15 
nm when the films prepared at 40 C.  

 

 
Figure 1:  Normalized UV absorption spectra of pristine and 

doped P3HT films. 

The electrical properties confirmed that the CSA-doped P3HT 
films possess higher conductivity (139× 10−4 S/cm) as 
compared to pristine (589×10−5 S/cm) nfilms prepared at 40 
C. 

XRD results and Optic/AFM microscope images show 
that P3HT crystallization increased when the films doped with 
CSA. The AFM results revealed that the RMS surface 
roughness values of the pristine and CSA doped films were 
found as 1.7 nm and 1.3 nm, and 3.3 nm and 7.1 nm, 

respectively for the films prepared at 40 and 70°C, 
respectively. Additionally, thin films of P3HT were prepared 
by wire bar coater relatively have less packing density than 
other preparation method. The transmittance and reflectance 
spectra show irregular variation depending on the doped CSA 
and annealing temperatures of the deposited films. 

 

 
Figure 2: AFM images of P3HT films prepared at 40°C and 

70°C. 
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Structural, magnetic and magnetocaloric properties of 
 (La1-xPrx)0.85Ag0.15MnO3 (0.0, 0.2, 0.4, 0.6, 0.8 1.0) manganites 

Ali Osman Ayaş,1 Mustafa Akyol2* and Ahmet Ekicibil2  
1Department of Mechatronics Engineering, Faculty of Technology, Adıyaman University, Adıyaman, 02040 Turkey 

2Department of Physics, Faculty of Sciences and Letters, Çukurova University, Adana, 01330 Turkey 
 

 

Abstract— In this work we have reported the effect of Pr substitution with La on structural, magnetic and magnetocaloric 
properties in (La1-xPrx)0.85Ag0.15MnO3 (0.0, 0.2, 0.4, 0.6, 0.8, 1.0) compounds. The samples were synthesised by using the sol-
gel method. Structural analyses carried out by performing, X-ray diffraction (XRD), Scanning Electron Microscope (SEM) and 
Energy-dispersive X-ray spectroscopy (EDX) methods. Magnetization analyses carried through by temperature, M(T), and 
applied magnetic field, M(H), dependence of magnetization measurements. Structural, magnetic and magnetocaloric properties 
were analysed and were reported given presentation in detail. 

 
 

Magnetocaloric effect (MCE) is defined as magnetic 
entropy changing and/or adiabatic temperature changing when 
a varying magnetic field is applied to the material under 
adiabatic condition [1, 2]. As a new attempt to find proper 
cooling material, in the present work, we reported the effect of 
substitution of Pr with La on structural, magnetic and 
magnetocaloric effect in (La1-xPrx)0.85Ag0.15MnO3 (0.0, 0.2, 
0.4, 0.6, 0.8, 1.0) compounds. The samples were synthesised 
using the sol-gel method and crystal structure of the samples 
has been investigated by using x-ray diffraction method. 
Structural analyses were carried out by “Maud” and “Match! 
2” software based on Rietveld method. The results show that 
samples at x ≤ 0.2 concentration levels have rhombohedral 
phase ( 3 ) [3] and the others (x ≥ 0.4) have orthorhombic 
(Pbnm) phase [4]. From the Scanning Electron Microscopy 
(SEM) images, it is understood that average grain size 
decreases by increasing Pr concentration in the main structure. 
EDX results reveal that the samples include expected elements 
without impurity elements. Magnetization analyses show that 
all samples exhibit magnetic phase transition from 
ferromagnetic to paramagnetic phase by increasing 
temperature belongs to a second order phase transition 
(SOPT). Magnetic phase transition temperature (TC) decreases 
from 262 to 74 K by increasing Pr amount and an 
antiferromagnetic interaction is observed below TN ~ 50 K for 
all Pr substituted samples. The maximum magnetic entropy 
change (−ΔSM)max and relative cooling power (RCP) of the 
samples under 0 – 10 kOe magnetic field change were 
obtained in the range of 2.49 - 0.76 J/kg K and 9.00 - 32.66 
J/kg, respectively. These results point out that the samples at 
low Pr concentration are can be considered as promising 
candidate for magnetic refrigeration. 

Keywords: Manganites, Magnetic entropy change, 
Magnetocaloric effect, Magnetic properties.  
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Pluronic Capped Gold Nanoparticles for Efficient Delivery of Curcumin into Osteosarcoma Cells  
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Abstract— The efficient and protective delivery of low water soluble drug molecules like curcumin which is a natural 
diphenolic compound derived from turmeric Curcuma longa can be provided by using nanoformulations. Gold nanoparticles 
(AuNP) with their biocompatible structures and high surface to volume ratio which let enable modifications to surface 
functional groups in order to obtain extensive stabilization and internalization are promising candidates using in drug delivery 
purposes. From this point of view our aim is to develop an efficient gold nanoparticle based delivery system to carry the 
curcumin into osteosarcoma cells and study anti-cancer activity of the nanoformulation. 
 

Curcumin (cur) is widespread available, safe, low cost 
Food and Drug Administration (FDA) proved molecule which 
has multiple cancer fighting functions justify its development 
as a drug for cancer treatment [1]. The targeted delivery of 
low water soluble medicines can be provided by using 
nanotechnology [2]. Curcumin nanoformulations may offer 
numerous advantages including improved efficacy, tumor 
targeting, reduced systemic toxicity, compliance and 
convenience [3, 4]. A simplified and standardized approach is 
necessary to obtain curcumin nanoformulations. 

In this study we propose to prepare an efficient delivery 
platform for curcumin nanoformulation by using gold 
nanoparticle (AuNP) with pluronic (AuNP@Plu) as capping 
agent. The solubility of curcumin was increased when it was 
used with AuNP@Plu formulation. 

 
 
 
 
 

Figure-1: UV-vis absorption spectra for each of the combinations 
 
 
 
 
 
 
 
 
 
 

 

Figure-2: SEM images of Pluronic capped AuNP, scale bar represents 100 nm 

  AuNP@Plu was synthesized by adding ascorbic acid 
in the presence of gold (HAuCI4) and pluronic (Plu) solution 
at room temperature (Fig 1,2). Then same amount of cur 
which had been dissolved in methanol was added to each 
combinations (free curcumin, Plu+cur,  AuNP@Plu+cur) and 
UV-vis absorptions were measured (Fig 1). Cell viability 

assay was performed by using MTT method with 
osteosarcoma cell line (U2OS) and cell images were taken 
with phase-contrast microscope (Fig 3). 

 

 

Figure-3: Phase-contrast images of a) untreated b) curcumin treated, c) 
Plu+curcumin treated, d) AuNP@Plu+curcumin treated and e) in vitro cell 
viability results of U2OS cells after 24 hrs. 

In conclusion, AuNP@Plu+cur has effective results 
in cell viability decrease which can be a proposed curcumin 
delivery nanoplatform to treat cancer diseases. It is known that 
AuNP possess several attractive features: (i) improved 
solubilization of therapeutic drugs for protective delivery, (ii) 
high surface to volume ratio enable modifications to surface 
functional groups [5].   
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Abstract — The studies and surprising results obtained in the nanotechnology area help to apply effective diagnostic and 
treatment methods in the medical fields with available platforms. Gold nanoparticle (AuNP) is one of the most preferred 
structure in nanobiotechnology field due to its easy synthesis, functional surface chemistry and inert structure with low 
toxicity. Moreover the engineering of the nanoparticles for application in the immune system is now an exciting, emerging 
field. Our aim is to prepare a characterized AuNP based delivery system for ovalbumin (OVA) –antigen- and double stranded 
DNA (polyI:C), single stranded RNA (CpG) –adjuvants- into HepG2 cells.   

 
 

 

AuNPs those are well defined nanostructures with their 
unique chemical and physical properties constitute suitable 
vehicles for delivering drugs, small molecules, genetic 
materials and biopharmaceuticals since these can be easily 
synthesized, functionalized, and are biocompatible [1]. 
Delivery of functional proteins inside living cells has been 
limited by the poor permeability through the cell membrane 
[2]. Stability of the protein cargo against digestion by enzymes 
poses another challenge. Potentially, AuNPs with engineered 
monolayer are able to overcome these issues. In addition the 
high surface area and tunability of AuNPs provide an excellent 
platform for attachment of many other molecules for 
controlled and sustained release [3,4]. Moreover the 
engineering of AuNP for application in the immune system is 
now an exciting, emerging field [5].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure-1: Schematic presentation of the two AuNP surface structures 
commonly employed in delivery applications [6]. 
 

In this study we hypothesized that conjugating ovalbumin 
(OVA) protein along with TLR (Toll like receptors) ligands in 
poly(ethylene imine) (PEI) based AuNP could be an effective 
antigen delivery system for various biological applications. 
Therefore, AuNP was selected as metal based core and PEI as 
cationic platform in the model delivery system (Fig 2).  
 

 To design the delivery system, citrate reduced AuNP was 
conjugated with OVA in phsyological environment at 4°C. 
Then positively charged linear-PEI which had been thiolated 
covalently, was conjugated with gold surface to get suitable 
platform to carry negatively charged polyI:C and CpG 
oligonucleotides as adjuvants properly via electrostatic 
interactions (Fig 2). 

 
Figure-2: Schematic representation for the design of proposed gold 
nanoparticle based delivery system. 
 

To characterize the prepared nano-delivery system, UV 
absorptions were measured to investigate particles’ physical 
properties and surface modifications by using LSPR 
(Localized Surface Plasmon Resonance) of AuNP. Scanning 
electron microscope (SEM) images for each combination 
showed the morphological differentiations in each 
conjugation. Dynamic light scattering (DLS) and zeta 
potentials of each combination improved that AuNP was 
successfully modified with OVA, polymer, and adjuvants 
respectively analyzing the electrical interactions between 
conjugated particles. Finally, the cytotoxicity of the 
nanoplatform was investigated via MTT assay with HepG2 
(human liver hepatocellular carcinoma) cells. 
 

In conclusion, preparation and characterization of 
AuNP-protein-PEI-adjuvant combination was successfully 
performed and have some advantages a) easy synthesis and 
stable structure of AuNP with low cytotoxicity, b) combining 
several antigens/adjuvants to the same particle so as to boost 
immune response, c) adjuvant loading can be controlled, d) 
prolonged release of adjuvant to maximize exposure to the 
immune system. 
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Preparation and characterization of polyvinylpyrrolidone-gadolinium oxide nanofiber 

mats 

 Sündüz Alemdar, Nursel Pekel Bayramgil 

Faculty of Science, Chemistry Department, Hacettepe University, 06800, Beytepe-Ankara, Turkey 

 

Polyvinylpyrrolidone (PVP) is an amphiphilic, nonionic, biocompatible, and stable polymer, which is soluble in 
water and in many organic solvents. It is a polymer with a large range of applications; today, it is certainly a 
first-choice polymer in the biomaterials area [1]. Furthermore, it was the polymer selected to prepare the first 
injectable polymer–drug conjugate [2]. Gadolinium (Gd) is a unique and powerful element in chemistry and 
biomedicine which can be applied simultaneously to magnetic resonance imaging (MRI), X-ray computed 
tomography (CT), and neutron capture therapy for cancers. This multifunctionality can be maximized using 
gadolinium oxide (Gd2O3) nanoparticles (GNPs) because of the large amount of Gd per GNP, making both 
diagnosis and therapy (i.e., theragnosis) for cancers possible using only GNPs [3,4]. 

In this study, we prepared polyvinylpyrrolidone nanofiber mats having gadolinum oxide nanoparticles by using 
electrospinning method. Effect of the amount of both components on the diameter of nanofiber were 
investigated.  Nanofiber mats were characterized by SEM, XRD, FT-IR and TGA-DSC methods. Potentials of 
gadolinium oxide nanoparticles embedded PVP nanofiber mats as drug delivery systems were evaluated through 
batch drug release tests. 
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A Two-Phase Numerical Study on the Nano-Particulate Suspensions 
behaviour under the buoyancy-driven convection condition 
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Abstract  

Nano-particulate suspensions so called nanofluids play an important role in a 
wide range of applications like thermal and energy transport applications. A 
numerical investigation in the nano-particulate suspensions was carried out, 
taking into the consideration the interaction between the fluid molecules and the 
suspended nanoparticles in order to clarify its impact in the flow, heat transfer 
and transport properties. Also, Diffusion coefficients (Brownian and 
thermophoresis) were examined. The behaviour of the particulate suspensions 
was carried out in the term of drag coefficient and particle settling velocity 
which has a significant effect on the thermal behaviour and transport properties. 
The results have taken for two types of nanoparticles (Al2O3 and TiO2) with 
different spherical nanoparticles size in various concentrations. In addition, to 
validate the results a comparison with previous results and other models was 
done, a good agreement was found with those results. 
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Numerical	Investigation	of	laminar	Two‐Phase	Flow	Model	for	Nanofluids	in	
a	Constant	Heat	Flux	Wavy	Pipes		
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Abstract		

In this study, numerical investigation will be carried out for the laminar 
convective heat transfer for water based TiO2 nanofluid flow through a wavy 
pipe subjected to constant heat flux. The numerical model is a two-phase flow 
model which is one of the accurate methods for the observation of the 
interaction between the dispersed nanoparticles and the base fluid. The Reynolds 
number in the laminar range, different particles loading in the flow will be 
examined. Flow parameters such as Friction factor and pressure drop along the 
wavy pipe will be investigated. Also, the thermal performance will be examined 
in the terms of average Nusselt number and average heat transfer coefficient. 
The results will show the effect of using the wavy pipe on the flow parameters 
and thermal performance. Also, it can be observed the significant effect of the 
nanoparticles on the heat transfer enhancement. However, the required pumping 
power required should be taking into the consideration.	 The	obtained	 results	
will	be	compaired	with	others	from	previous	research.				
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Electrospun Nanofiber Based Drug Delivery Systems: Food Applications 
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Abstract— Several of herbal formulations has been used over the past decades as water extracts, ethanol- methanol extracts, lyophilized or 
powdered forms in food systems as antioxidants and antibacterials. The new approach to herbal formulations like polymeric nanoparticles, 
nanocapsules, nanoemulsions and nanofibers are very novel in food systems. Appreciable advantages of novel formulations including 
bioavailability, enhancement of antioxidant and antibacterial activity, solubility and stability, protection from physical and chemical degradation 
over conventional ones are being reported. In this paper, nanofibers as carriers of plant extracts are reviewed. 

Herbal formulations have been widely used due to 
their therapeutical effects around the world since ancient 
times. The medicinal properties of the most plants comes from 
the active compounds in their contents. Flavonoids, tannins, 
and terpenoids which are biologically active components of 
extracts are highly soluble in water but have lower absorption 
and extremely high molecular size. That’s why they are 
incapable in crossing the lipid membranes of the cells 
resulting with decreasing in bioavailability and efficacy. Use 
of some plant extracts are also restricted. To benefit from the 
medicinal plants widely, novel technologies must be 
developed. Nano-structured systems might be able to enhance 
effectiveness of plant extracts by combining them with 
nanotechnology due to reduce the required dose and side 
effects [1]. 

Electrospinning which ultrafine nanofibers can be 
obtained is a process producing fibers through an electrically 
charged jet of polymer solution or polymer melt with 
nanometer ranged diameters [2,3]. In the past decades several 
methods were used to produce nanofibers but nowadays the 
most preffered tool is electrospinning due to its advantages 
(Tab. 1). Electrospun fibers have high surface area which 
enables drug incorporation in to the fibers easily and with the 
property of porous structure, they can be used in many areas 
such as medicine [4], biosensors [5], sensitized solar cells [6], 
tissue engineering [7], nanocomposites [8], antimicrobial 
materials and membranes [9].  

Table I. Processing techniques of nanofibers [2] 
 
Process Advantages Disadvantages 

Drawing  Minimum equipment 
requirement 

Discontinuous process 

Template  Synthesis Obtaining easily  

Phase  
Separation 

Minimum equipment 
requirement. 

Limited to specific 
polymers 

Self-Assembly Good for obtaining 
smaller nanofibers. 

Complex 
process 

Electrospinning  Cost effective 
continuous process  

Jet instability 

Nanofibers produced by electrospinning method can be 
used also in food systems with incorporation of plant extracts 
to enhance activity of plant’s bioactive supplements such as 
flavonoids, tannins, and terpenoids by dispersing them widely 
by several methods (Fig.1) 

 
 

 
Figure-1: Methods in incorporation of active compounds in to the fibers [10] 

Fiber mats can be used as carriers of antibacterial and 
antioxidant bioactive compounds with the advantage of ease 
releasing through the food packaging systems. Nano food 
packaging materials can be enable to release preservatives to 
extend the life of the food in the package even alert 
consumers, and improve food safety [11].  
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Performance evaluation for the photocatalytic treatment of BB41 in a batch photo reactor using 
Degussa P25 

Ahu Galen Altaş, Yasemen Kalpaklı*, Mesut Akgün 
Yıldız Technical University, Chemical Engineering Department, 34210 İstanbul, Turkey 

 
Abstract—In this study, removal of aqueous solution of Basic Blue 41 (BB41) azo dye, used in textile indusrty, were studied 
by photocatalytic degradation. For determine the optimal parameters to effect of experiment mechanism (photocatalyst 
amount, dye concentration, adsorption time and oxidation time) preliminary studies were specified. 

The present work is based on the, determination of 
photocatalytic activity of  Degussa P25 type  TiO2 toward 
Basic Blue 41 (BB41) dye. Selected  pollutant model dye    
BB 41 that is cationic azo dye used for dyeing acrylic and 
wool fibers [1, 2] and  also known as  a mono azo dye due to 
existence of one azo group (-N=N-) [3].      

Photocatalytic experiments carried out in a Luzchem 
branded batch photoreactor  which has eight UV-A black 
fluorescent lamps, each one having 8 W light power (Figure-
1). These UV lamps which emit their maxima radiation at 365 
nm were selected because of familiarity to sun light.  

The characteristic and structure of BB 41 are summarized 
in Figure-2.  

         
 

Figure-1: Photocatalytic reactor           Figure- 2 Molecular structure of BB41 
for photocatalytic oxidation experiments 
 

The experiments were followed out at 10ppm dye 
concentration. Dye removal efficiencies were investigated 
using  total organic carbon and UV-vis measurements technic, 
as a function of catalysis amount and irradiation time. Before 
irradiation experiments, the suspensions stirred in the dark to 
see the effect of adsorption equilibrium. Dark adsorption time 
of dye was kept at 15 min throughout the experiments. In all 
of the experiments, dye solutions were illuminated at its own 
pH values which were about 5.86, and the system was stirred 
during the irridiation experiments at 20°C. After filtration of 
solid phase, the content of BB41 in the liquid phase was 
determined in terms of total organic carbon (TOC). In order to 
determine the effect of photocatalysts on the color removal in 
water, absorbance values of each experiment were measured at 
λ= 617nm wavelengths.  

 
Table-I Decoloration Degree as a Function of Time 

 Oxidation Time (min)  
Catalyst amount (gL-1)  30 60 90 120 

0.4 0.0178 0.0100 0.0091 0.0086 
0.6 0.0090 0.0118 0.0071 0.0112 

 

 
Figure-3: Representation of BB41 oxidation in liquid phase using 0.4 gL-1 
catalyst amount depend on time  

 
Figure-4: Effect of TiO2 amount on photodegradation efficiency of BB41 

 
Concentration of TiO2 as a photocatalyst has an important 

role in the efficiency of the photocatalytic process. The effect 
of different doses of catalyst from 0.2 to 1.0 gL-1 was tested as 
a function of time . As shown in Fig. 4, with increasing 
catalyst concentration to 0.6 gL-1 reaction rate increases 
because with increasing amount of catalyst more dye 
molecules are adsorbed to the catalyst surface and dye 
concentration in the area of irradiation increases. Increasing of 
catalyst concentration up to 1.0 gL-1 is caused reaction rate 
decreases. In high concentration of catalyst, TiO2 particles 
form a dense mass and so the active sites of catalyst surface is 
reduced. Also the photons maybe in collision with catalyst 
particles were scattered or reflected and couldn’t penetrate 
into the solution [4]. 
 

 
Figure-5: Effect of reaction time on photodegradation efficiency of BB41 

 
On the other hand, the amount of catalyst examined against 

reaction time showing the effect in Figure 5,  amount of 0.4 
gL-1 TiO2 was selected as optimum amount of photocatalyst. 
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Figure-6: Representation of BB41 oxidation on Degussa P25 surface using  
0.4gL-1 catalyst amount depend on time  
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Assessing the Performance of MOFs for C2H6/C2H4 and C2H6/CH4 Separations  

Çiğdem Altıntaş and Seda Keskin* 
Chemical and Biological Engineering Department, Koç University, İstanbul 34450, Turkey 

 
Abstract— Metal organic frameworks (MOFs) are promising nanoporous materials in gas separation applications due to their 
tunable pore sizes, large surface areas, high porosities, good thermal and mechanical stabilities. In this study, large-scale 
computational screening of 278 different MOFs was performed for separation of C2H6/C2H4 and C2H6/CH4 mixtures using 
molecular simulations. This is the largest number of MOFs screened in the literature for these two gas separations.  
 

Hydrocarbons with low number of carbons are primary 
feedstock for various chemicals.[1] It is desired to purify these 
gases with low energy and equipment costs.[2] Adsorption is a 
promising separation method which depends on the chemical 
affinity of the adsorbent materials for gas molecules. Since 
C2H6, C2H4 and CH4 gases have similar physical and chemical 
properties, obtaining high adsorption selectivity in C2H6/C2H4 
and C2H6/CH4 separations is difficult.   

Metal organic frameworks (MOFs) are a class of 
nanoporous materials which have useful physical and 
chemical properties such as tunable pore sizes, large surface 
areas, high porosities, good thermal and mechanical stabilities. 
It is effortful to determine the C2H6/C2H4 and/or C2H6/CH4 
separation performances of available MOFs using only 
experimental manners, therefore, molecular simulations play 
an increasingly important role in identifying promising MOFs 
before extensive experimental studies.  

In this study, we examined adsorption-based separation 
performances of MOFs for separation of equimolar C2H6/C2H4 
and C2H6/CH4 mixtures, using Grand Canonical Monte Carlo 
(GCMC) simulations.[3] Adsorption selectivity, working 
capacity and sorbent selection parameter (SSP) of all MOFs 
were calculated and compared with the data of well-known 
zeolites to evaluate the adsorbent potential of MOFs. We first 
determined the MOFs that show the highest adsorption 
selectivity for separation of equimolar C2H6/C2H4 and 
C2H6/CH4 mixtures, and then examined kinetic separation 
performance of these materials as membranes by computing 
self-diffusivities of gases in MOFs’ pores. Diffusion 
selectivity, membrane selectivity and gas permeability of 
MOFs were calculated for separation of C2H6/C2H4 and 
C2H6/CH4 mixtures and compared with traditional membrane 
materials such as zeolites, carbon molecular sieves and 
polymers. 

The validation of our computational methodology was 
made by comparing simulated gas uptake results with the 
experimental data for a large variety of MOFs. Adsorption 
selectivity, working capacity and SSP of MOF adsorbents at 
two different adsorption conditions were computed. In Figure-
1 adsorption selectivities and working capacities of 230 MOFs 
are shown for C2H6/C2H4 separation. The reference curve was 
defined by Smit and coworkers [4] to determine zeolites’ 
potential in C2H6/C2H4 separation. We used the curve in this 
work to compare the performance of MOFs with the 
performance of zeolites. In Figure-1, there are 148 MOFs that 
can exceed the reference curve which shows 64% of the 
MOFs we studied are highly promising for C2H6/C2H4 
separation. The MOF that shows the highest adsorption 
selectivity (3.77), LUXDEO, has a moderate working capacity 
(1.76 mol/kg) and it exceeds the reference curve.  
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Figure-1: Adsorption selectivity and working capacity of MOFs for C2H6/C2H4 

separation. Red dotted line is a reference curve that defines 
selectivity×working capacity=3 for C2H6/C2H4. 
 

Results show that several MOFs exhibit higher adsorption 
selectivity and working capacity than traditional zeolites under 
similar operating conditions. The computational methodology 
presented in this study will complement experimental studies 
for future applications.  
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Investigation of Cellular Response to Anti-Cancer Drugs in 2D Cultures using Surface Enhanced 
Raman Spectroscopy 

Mine Altunbek*, Yeşim Çalış, Derya Cebeci and Mustafa Çulha 
 Genetics and Bioengineering Department, Yeditepe University, Istanbul,34755, Turkey 

 
Abstract— In this study, the response of human cervical cells (HeLa) to doxorubicin (Dox) and paclitaxel (Pac) exposure 
during 72 h was monitored using Surface Enhanced Raman spectroscopy (SERS). The SERS spectra were obtained after 
incubation of cells with 50 nm AuNPs. The incubation with AuNPs did not affect the cell viability or apoptotic/necrotic cell 
death rate compared to the untreated cells. The reproducible SERS spectra from the control (un-treated cells) were observed 
during 72 h incubation time. After 72 h treatment with Dox and Pac, the cell viability decreased and apoptotic cell death 
induced causing the spectral changes at peak positions corresponding to DNA and proteins.  
 

Surface Enhanced Raman spectroscopy (SERS) provides 
information about the dynamic changes in a single cell upon 
exposure anti-cancer drugs over time, which can provide to 
overcome the limits of the separate batches of end point based 
molecular assays. The gold nanoparticles (AuNPs) are mostly 
used as biocompatible plasmonic nanoparticles for SERS. The 
surface of AuNPs is modified with a various targeting agents 
to obtain specific regions of the cells such as nucleus, 
mitochondria, membrane or lysozyme [1,2,3]. In this study, 
HeLa cells were incubated with 50 nm of citrate reduced 
AuNPs for to obtain SERS spectra. TEM images demonstrated 
that AuNPs were localized in cytoplasm and nucleus. The pre-
treatment of the cells with AuNPs did not influence the cell 
viability during 72 h. In addition, the pre-treatment did not 
influence the cytotoxic effect of Dox on HeLa cells but the 
pre-treatment of AuNPs before Pac exposure significantly 
decreased cell viability according to WST-1 assay. The rate of 
the early and late apoptotic cell death did not significantly 
change between the only Dox/Pac treatment and their 
combined treatment with AuNP. The early apoptosis rate after 
Dox and Pac treatment did not show significant difference 
compared to the untreated ones while the late apoptosis rate 
significantly increased as seen in Figure 1.  
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Figure 1. Annexin V/PI staining analysis of AuNPs, Dox (1µM), Pac (5nM) 

and their combined treatment on HeLa cell viability for 48 and 72 h. 
 

During 72 h, the SERS spectra of the un-treated (control) cells 
are reproducible. Dox and Pac treatment showed similar 
changes at peak 500 cm-1, 1129 cm-1, 1312 cm-1 , which may 
be attributed to the disulphate and peptide bond cleavage due 
to the caspase activation. The increase at the peak intensities at 
621 cm-1 and 1002 cm-1 corresponding to the C-C twist in 
aromatic ring and phenylalanine, respectively also 
demonstrated the protein degradation, which caused the 
appearance of the hydrophobic groups in proteins. The 
increase in the peak intensities at 745 cm-1 and 833 cm-1 
corresponding O-P-O stretching may be due to DNA 
condensation for 48 h exposure. After 72 h, the decrease peak 
intensity at 745 cm-1 may be the results of DNA fragmentation 
in the late stage of apoptosis.  
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Figure 2. SERS spectra obtained from un-treated (Control), Dox and 

Pac treated HeLa Cells for 24, 48 and 72 h. 
 
In conclusion, SERS can provide information about the 
cellular response to anticancer drugs during 72 h exposure. 
Since the Dox and Pac induces the apoptosis, the changes in 
the peak positions can be considered as signs of apoptotic cell 
death. 
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Present work reports the usage of nanosized biochar obtained 
from tea wast as a novel electrode material. For the fabrication 
electrode, suitable amounts of biochar obtained from tea wast) 
which is in nanometer and graphite were mixed with mineral 
oil for the first time. The resulting biochar modified carbon 
paste electrode (BCPE) reflects the effective properties of 
composite electrodes and electrochemical properties of  
biochar. Although, there are some works in the literature about 
the usage of biochar, as an electrode material, this work is the 

first work that examines the effect of nanosized biochar 
obtained from tea wast as a complete electrode material. For 
this purpose, factors affecting the electrode kinetics of BCPE 
surfaces were examined and optimized.  Then application of 
BCPE was done by using it as transducer in glucose biosensor.  
                                                                                                                      
Key Words: biochar modified carbon paste electrode, 
nanomaterial, composite electrode, glucose biosensor, 
electrochemical performance 
 

 
 

Graphical abstract 

 
Fig. 1. Nanosized biochar from tea was used as an electrode materials for the fist time. 
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Study of effect of alumina on aluminium characteristic properties in composite alloys  
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Abstract-This article focuses on crystalline microstructure and intrinsic hardness properties of Al-Al2O3 alloys solidified by 
an electromagnetic high frequency (hf) melting process from cold compacted mixtures of pure aluminium and alumina (α-
Al2O3) powders. The crystalline microstructure characteristics were investigated by X-ray diffraction (XRD) spectra 
measures, optical micrography observations. The hardness was evaluated by Vickers microhardness tests. It was found that 
the crystalline microstructure of the as-melted Al-Al2O3 alloys appear as a mixture of the fcc Al solid solution and the rhom-
boedric α-Al2O3 alumina phases. The surface morphologies exhibit a refined texture. The measured microhardness Vickers 
Hv0.2 gives a constant value of around 300 MPa. This observed strengthening of Al by Al2O3 in Al-Al2O3 composite alloys 
is essentially due to fine Al2O3 particles reinforcement of Al matrix. 
 
Keywords: Elaboration processes, Al alloys, Microstructure, Strengthening. 
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Abstract— The interest in using silicon as an anode in lithium-ion batteries arises from its high theoretical specific capacity 
and cost-effectiveness. Nonetheless, this potential is largely hindered by its large expansion upon lithiation and its poor 
electrical conductivity. To address these issues nanomaterials offer a great potential. In this study a facile way to make binder-
free paper-like Si-decorated carbon nanofiber anodes has been proposed. Polyvinylalkoxysilane homopolymers and 
poly(acrylonitrile-co-alkoxysilane) copolymers are synthesized and then electrospun to deliver Si-incorporated polymeric 
nanofibers. It is envisaged that this bottom-up approach can deliver more uniform distribution of Si nanoparticles on the 
carbon nanofiber conductive network.

Background 
Energy storage is regarded as being one of the main issues 

holding back the expansion of using renewable energies 
resources and hybrid electric vehicle (HEV) technology. From 
this perspective, one can justify the need for higher energy 
density and higher cost-effectiveness of rechargeable batteries 
[1].  

Lithium-ion battery (LIB) technology was introduced into 
the market in early 1990s by SONY and has revolutionized the 
energy storage ever since [1, 2] but intercalation type anodes 
used (i.e. graphitic carbon) cannot meet the ever-increasing 
high-energy density demands. From this stand-point, utilizing 
silicon as an anode can offer a high potential due to its high 
theoretical specific capacity (~ 3590 mAh g-1) compared to 
that of commercially used graphite anodes (~ 372 mAh g-1) 
[3]. Si is also known to be the second ample element on the 
earth’s crust and the relative ease of processing it makes it an 
economically favorable candidate [2]. 

Nonetheless, utilizing bulk Si as the anode material leads 
to problems arising from its large volume expansion upon 
lithiation (~400 %) and its low intrinsic electrical conductivity 
(~ 10-3 S cm-1) that limits its use in cyclic and high-rate 
performances. To address these issues nanomaterials offer a 
great potential. One of the most facile designs of high-
performance anode materials has been using carbon nanofibers 
(CNFs) decorated with silicon nanoparticles [3], but 
commercial silicon nanoparticles are prone to aggregation and 
this can lead to the capacity fading of LIB [4]. 

In this study, to achieve uniform distribution of Si 
nanoparticles on carbon nanofibers, silane-containing 
copolymers are developed as both Si and CNF precursors, 
instead of using commercial Si nanoparticles. 
 
Experimental 

The polymeric silicon precursors were synthesized 
through vinyl polymerization of vinylalkoxysilanes and 
acrylonitrile. The homopolymers were dissolved in toluene 
and the resulting stock solution was mixed with an 8 wt.% 
commercial polyacrylonitrile (PAN) solution (Mw= 150,000) 
with a 1:1 ratio. The copolymers were dissolved in DMF. 

The solutions were sonicated for 10 minutes and kept 
under stirring overnight before electrospinning under a 13 kV 
high voltage, 20 cm of collector distance and 27.00 µl/min of 
flow rate. The 8 wt.% PAN solution was also electrospun as 
reference (13 kV- 15 cm- 7.60 µl/min). 

The resulting polymeric fibermats were studied using 
scanning electron microscopy (SEM) and the distribution of 

elements in them was assessed using energy-dispersive X-ray 
spectroscopy (EDS). 
 
Results and Conclusion 
 

 
 

Figure-1: Morphology of Si-containing polymeric nanofibers 
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Figure-2: EDS elemental analysis of the resulting polymeric fiber-mat 
(EHT=7.0 kV, WD=8.5 mm) 

Morphological and elemental analysis of polymeric 
fibermats (Figures 1 and 2) indicate that bead-free Si-
containing polymeric nanofibers are successfully electrospun 
and it is envisaged that after subsequent carbonization, they 
can deliver homogeneously distributed Si nanoparticles 
embedded in a carbon nanofiber matrix. 
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Abstract— We investigated a lateral diffusion process in tungsten trioxide thin films prepared by thermal evaporation on Au-
coated glass substarates. As an ion source, we used a dilute HCl solution. We observed that a few seconds after the usual H+ 
diffusion starts, another diffusion parallel to the surface of the film occurs. We present the results of the diffusion constant 
measurements for this lateral diffusion together with the optical transmission and Raman spectroscopy measurements.   

 

Tungsten trioxide is an electrochromic material whose optical, 
electrical and wetting properties can be modified reversibly 
[1-3]. Hence it has been used in many applications such as 
smart windows, gas sensors and display devices. 
Electrochromism in WO3 was discovered in 1973 by Deb [4]. 
This process involves intercalation of electrons ( e- ) and 
charge balancing ions (M+) into tungsten oxide, and can be 
represented by a simple reaction given by 
 
 3 x 3(transparent)WO M M WO (colored)x xe     
 
where M+ = H+, Li+, K+ or Na+. A thin film of WO3 is a 
transparent insulator while MxWO3 (the tungsten bronze) is a 
conductor and has a deep blue color. Crystalline films of WO3 
are infrared reflecting. However, amorphous films are infrared 
absorbing. Formation of polarons around the W+5 sites within 
the oxide is responsible for this optical absorption. The 
absorption is also proportional to the number of intercalated 
ions. The diffusion of the ions is highly dependent on the 
porosity of the film. Electrochromic switching times of the 
sol-gel made films and nanostructures can be less than 10 ms 
[10]. For films with a thickness of less than 50 nm, the 
switching time is mainly determined by the potential barrier at 
the electrolyte-oxide interface as opposed to the diffusion in 
the film[10]. 
 
 

 
Figure-1: Progress of lateral diffusion in WO3 thin films. a) at time 0t t , b) 

at time 0t t t  , where 1.7t  S. 

 
We investigated the H+ ion diffusion in tungsten trioxide films 
deposited on Au coated glass substrates. A dilute HCl solution 
was used as an ion source. We first observe a uniform and fast 

change of color in tungsten oxide films which is consistent 
with other studies in literature, i.e., the H+ ions diffuse into the 
oxide film in the direction perpendicular to the film’s surface. 
This is a process characterized in literature by a diffusion 
constant of 10-10 - 10-7 cm2/s.  In addition to this vertical 
diffusion, as the ion insertion process continues, a much faster 
type of diffusion (with a diffusion constant of     10-6-10-4 

cm2/s) parallel to the surface occurs. This lateral diffusion 
starts a few seconds after the beginning of the ion insertion 
process and has a tendency to originate from the imperfections 
in the oxide films (see Figure-1). 
 
We measured the optical transmission of the films after the 
lateral diffusion process in the 300-2500 nm range and 
compared it to that of the one in semiconducting state. To 
deduce any structural changes due to lateral diffucion, Raman 
spectroscopy measurenets were also performed.  
 
*Corresponding author:  ismail.karakurt@isikun.edu.tr  
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EFFECT OF AMBIENT PARAMETERS ON 

POLYVINYL ALCOHOL (PVA) ELECTROSPUN NANOFIBER MORPHOLOGY 

Esra ARĞALI 1*, Ali KİRECCİ 1  
1 Department of Textile Engineering, Gaziantep University, Gaziantep 27310, Turkey 

 

       In recent years, electrospinning has gained importance 
because of producing fibers that have ultrafine diameter.  
 

Electrospinning offers to produce nanofibers of different 
materials in various fibrous assemblies. Nanofibers have the 
diameters less than one micron and cannot be seen without 
visual amplification. Nanofibers are able to form highly 
porous mesh and their large surface to volume ratio improves 
performance for many application areas [1]. 

 
     The electrospun nanofibers usually have a regular 
threadlike structure and some fibers can form a ribbon-like 
fibrous morphology. Finer diameter is the basic criteria for 
electrospinning. Additionally, the fiber uniformity and 
beaded structure are the major problems which depend on 
the operating conditions and the material properties [2, 3]. 

 
      Electrospinning process is affected by many parameters 
such as solution parameters, process parameters and ambient 
parameters. Solution parameters contain concentration, 
viscosity, molecular weight and surface charge density. 
Process parameters include voltage, feedrate, tip-collector 
distance and type of collector. Ambient parameters are 
temperature and humidity [4, 5].  

 
In this study, the effect of environmental parameters 

(temperature and humidity) on the morphology of polyvinyl 
alcohol (PVA) nanofibers was searched. The determination 
of optimum ambient parameters (temperature and humidity) 
for the production of polyvinyl alcohol (PVA) nanofibers is 
purposed.  

 
       A solution was prepared with 10% wt concentration of 
PVA and distilled water. It was mixed at 50˚C for 8 hours. 
The process conditions were selected as 35 kV voltage, 15 
cm tip-collector distance and 20 µl/min feedrate. These 
conditions were held constant during electrospinning. 
Temperature was increased from 10˚C up to 40˚C by 10˚C 
intervals. Humidity was also increased from 20% up to 80% 
for each temperature values by 10% intervals.  

 
All samples were coated gold palladium to make fibers 

electrically conductive and analyzed with the Scanning 
Electron Microscopy (SEM). The diameter of the fibers was 
determined by the Image Pro Plus analyze software. 

 
     
    
 
 
 

     After all of these studies, it was observed that temperature 
and fiber diameter is inversely proportional. If temperature 
increases, the fiber diameter decreases as shown in Figure-1. 
Also, with the increased temperature, fiber uniformity broke 
down and bead formations were seen.  
 
      Regarding the effect of humidity, it was obtained that 
humidity and fiber diameter was also inversely proportional. 
With the increasing humidity, fiber diameter decreases as 
shown in Figure-1. Also, raising the humidity during 
electrospinning causes pores on the fiber surfaces. 
Furthermore, it was also observed that above 80% relative 
humidity causes enormous bead formation.   
 

                          

 
         Figure-1: Effect of temperature and relative humidity on fiber fineness 
(Dash lines show the non-uniform intervals, dots show the beaded intervals) 
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Abstract— Injection of spin polarized electrons directly from ferromagnetic metals into Silicon is a difficult task due to the 
conductivity mismatch at the interface. Tunnel barriers, such as MgO or AlOx offer a viable solution to spin injection into 
semiconductors and significant progress has been made at low/room temperatures [1-6]. Of various contact engineering 
methods, including Si surface treatment with Cesium, heavily doped interface layer and semiconductors [7], low work-function 
ferromagnet contact is the least investigated method so far for the optimization of tunnel contacts. We will present our 3-
terminal Hanle measurement results for spin injection in Fe/Gd/MgO/Si and discuss the effect of Gadolinium layer as a 
function of thickness for the optimization of Fe/Gd bilayer contacts. 
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Figure 1: (a) PVA-iron nanoparticles (b) the magnetic property of 

nanoparticles  

Preparation of Novel Magnetic Nanoparticles as Adsorbents for the Adsorption of Dye Particles 

Murat Akıncı,
1 
 Z. Ayse Aroguz,

1*
 H.Can Morel

1 
and Harun Cerit

2
  

1 
Chemistry Department, Engineering Faculty, Istanbul University, Avcilar Istanbul 34850, Turkey 

2
Animal Breeding and Genetics Department, Veterinary Medicine School, Istanbul University, Avcilar  Istanbul 34850,Turkey 

 
Abstract— Polyvinylalcohol (PVA)-formaldehyde, iron oxide magnetic nanoparticles (IMNP) were synthesized as adsorbents 

and used to remove the Methyl Blue (MB) from aqueous solution by the batch system. Experimental data were applied to the 

kinetic equations. The pseudo first order model was found to be the best fitting model. Desorption of the dye and reuse of the 

adsorbent was performed in four cycles. These results show that PVA-INMPs can be potentially used as a magnetic adsorbent 

to remove MB.  
 

Pollutant dyes are harmful to the environment because 

they lead to the pollution of the subterranean and overground 

waters; they are highly toxic and are aesthetically as well as 

visually unappealing. This pollution is also harmful for the 

aquatic life itself. In this study, the novel IMNPs were used to 

remove MB from aqueous solutions. For this purpose, 

(1g/5mL) of PVA was dissolved in water, under 70°C and to 

this solution was added 5mL of formaldehyde. Then, to the 

PVA-formaldehyde solution, 0.1gr of Fe2O3 magnetic 

nanoparticles were added and this mixture was stirred until 

gelation under 60°C. The resultant mixture was washed with 

distilled water and then kept overnight in oven. The dried 

material was turned into powder, then sieved via a 120-mesh 

sieve and the new adsorbent was obtained. Fig. 1 shows PVA-

IMNPs (prepared in this work) and their magnetic properties.    

4 different concentrations of MB (50, 60, 80, 100 mgL
-1

) 

were prepared by dilution from the stock solution. Absorbance 

measurements were made on UV-Vis Spectrophotometer at a 

wavelength of 600nm. Using the standard graph of MB 

(y=0.026x and R
2
=0.993), the obtained absorbance values 

were converted to their corresponding concentration values. In 

Figure 2, MB solution before and after adsorption can be seen. 
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 The rate constant of adsorption is determined from 

the pseudo- first-order rate expression given by the modified 

Lagergren. Here a and b are the amounts of uptake percent at 

equilibrium and at time t (min), respectively. The rapid 

adsorption rate during the initial period (the first 30 mins) may 

be due to an increased number of vacant sites available which 

led to an increased concentration gradient between MB in 

solution and MB in adsorbent surface. 
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Figure 3:  Uptake percentage of MB with time. 

Figure 4: Pseudo first order equation (R2:0,990; 0,965; 0,928; 0,930) 
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Abstract 

 As an alternative PEMFC membranes; functionalized silica nanoparticles and Nafion 
composite membranes were prepared and clarified for PEMFC applications. For the 
preparation of azole functional SiO2, a two-step method based on hydrolyzed of TEOS was 
used in this study. The epoxy functional SiO2 nanoparticles modified with triazole and 
aminotetrazol in order to obtain Azol functional SiO2 molecules via ring opening of the epoxy 
ring.  FT-IR, SEM, XRD, elemental analysis and TGA analysis were confirmed the 
functionalization of SiO2. After functionalization, Amino-Triazol functional SiO2 and PVPA 
(PVPA-ATet) composite membranes were prepared. In the PVPA-AT nanocomposite 
membranes the functional silica content was varied from 5 to 15 percentage (w/w) to improve 
mechanical strength, stability and proton conductivity at anhydrous conditions. SEM, TGA 
and DSC were employed to examine the thermal stability and homogeneity of the materials. 
The thermal and proton conducting properties of materials were investigated under anhydrous 
state. The proton conducting properties were investigated with impedance spectroscopy and 
Fuel cell performance was measured for optimum composition of membranes. 
Keywords: Nanostructures; Chemical Synthesis; Impedance Spectroscopy; Fuel Cell; 
Thermogravimetric Analysis (TGA); Functional nanomaterials, PEMFC membranes 
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Disulfide-linked polymer networks for the selective removal of cationic textile dyes from 
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1 Metallurgy and Materials Engineering Department, Selcuk University, Konya, Turkey  
2 Advanced Technology Research and Application Center, Selcuk University, Konya, Turkey 

 
Abstract— Disulfide-linked covalent organic polymers (COPs) were used for selective removal of toxic cationic textile dyes 
from aqueous solution. Removal of anionic dyes (alizarin yellow, methyl orange and orange G) and cationic dyes (crystal 
violet, methylene blue and rhodamine B) by these COPs was studied under different experimental conditions. The different 
amounts of COPs (5–10 g/L), solution pH (2–10), dye concentrations (25–100 mg/L), contact time (1–300 min), and 
temperature (20–90 °C) were studied in removing toxic textile dyes. 
 

Industrialization is considered to be the key for the 
economic development.The use of synthetic dyes in various 
industries that includes textiles, plastics and papers, has 
increased considerably over the last few decades. Especially in 
the textile industry, effluents contain large amounts of dye 
chemicals, which cause severe water pollution[1]. Water 
pollution with toxic dyes, metal ions and organic contaminants 
constitutes a serious environmental hazard in particular for 
aquatic biosystems, where symbiotic processes may be 
affected by the reduction of the photosynthetic activity[2]. 
Therefore, the removal of dye from colored effluents has 
attracted great attention. Several technologies including 
biological treatment, adsorption, coagulation/flocculation, 
chemical oxidation, membrane separation and ion exchange 
have been developed [3]. Among these methods, adsorption 
has been considered to be simple, highly efficient, and ease of 
operation. A wide range of materials have been reported for 
dye removal, including activated carbon, zeolite, clay, 
polymer and porous materials[4]. 

Herein, we demonstrated selective removal of toxic textile 
dyes from an aqueous solution by using inexpensive disulfide-
linked covalent organic polymers, COP-65 and COP-66. 
Disulfide–linked covalent organic polymers (COPs) were 
prepared through catalyst–free oxidative coupling 
polymerization according to a reported method [5]. These 
COPs were generated through disulfide linkages (–S–S–) by 
easy oxidative coupling under catalyst-free mild conditions. 
The adsorption efficiencies of cationic and anionic dyes onto 
the synthesized COPs were investigated. Both the adsorption 
mechanism and kinetics of textile dye removal from aqueous 
solution were analyzed with respect to the initial dye 
concentration, temperature, pH and sorbent dosage.  

Dye removal from aqueous solutions by using COP-65 
and COP-66 was studied for two different dye groups; anionic 
and cationic dyes. Three dyes for each group are selected 
which are alizarin yellow (AY), methyl orange (MO) and 
orange G (OG) as anionic; and methylene blue (MB), crystal 
violet (CV) and rhodamine B (RB) as cationic. As shown in 
Fig. 1, COP-65 and COP-66 showed a maximum adsorption 
capacities of approximately 9.5-13.4 and 7-10.9 mg/g for 
cationic dyes, respectively. However, COP-65 and COP-66 
showed adsorption capacities of approximately 0.3-0.6 and 
0.2-0.5 mg/g for anionic dyes. The adsorption capacities of the 
COP-65 and COP-66 for anionic dyes were much lower than 
for cationic dyes. The crystal violet (cationic dye) is the 
highest adsorptions by using COP-65 and COP-66. 

 
Figure-1: Adsorption capacities of COPs for different anionic and cationic 
dyes. 
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A triazine-based nanoporous covalent organic polymers for CO2 capture 
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Abstract— In this study,  a relative investigation on catalyst free, low temperature synthesis of sulfur bridged porous covalent 
organic polymers (PCOPs) by using two synthetic routes has been described. Two monomers, TCA and CC for the 
polymerization was chosen to create porous polymer networks. TCA was reacted with CC in two solvent systems; 
toluene/water and in 1,4-dioxane. The polymer networks generated from these solvents were further characterized using 
Fourier transform infrared spectroscopy (FTIR), elemental analysis, thermogravimetric analysis (TGA). The BET surface 
areas, pore sizes, and CO2 adsorption capacities were compared 
 

It is well known that CO2 is the most important 
component of greenhouse gases resulting in global warming. 
During the past few years, the increase in burning fossil fuels 
and petroleum products has led to the higher concentrations of 
CO2 in the atmosphere. Moreover, the adjustment of global 
atmospheric circulation and the extension of climate zones to 
polar regions has caused climate anomalies and natural 
disasters[1]. Effective strategies of CO2 remediation have to 
include capture and utilization in close connection with each 
other. To begin such an endeavour, capturing of CO2 
generated by large point sources, such as fossil-fuel-fired 
power gasification plants, is essential[2]. Although the most 
widely adopted approach to absorb CO2 uses aqueous organic 
amine solutions as chemical sorbents at fossil fuel-burning 
power plants, severe economic burden and corrosion problems 
to the production plants are very cumbersome. Developing 
porous materials which could capture and release CO2 with 
fast kinetics and high reversibility over multiple cycles is of 
widely discussed strategy for a viable adsorption process in 
CO2 separation[3]. Several porous materials such as 
mesoporous silica, activated carbon, porous polymers, metal–
organic frameworks (MOFs) and covalent-organic frameworks 
(COFs) with excellent CO2 adsorption capacities have been 
reported[4]. Among them, COFs and porous polymers gained 
substantial attention due to their high surface area, ability to be 
functionalized, thermal stability, recyclability, and selectivity 
for CO2 over other gases[5]. 

The present work focuses on capturing CO2 by adsorption 
process utilizing the sulfur-bridged triazine-based porous 
covalent organic polymers (PCOPs). This new PCOP 
networks were fully characterized by using FTIR, solid-state 
C-NMR, TGA and elemental analysis. As shown in Table 1, 
the surface area of PCOP network generated in 1,4-dioxane 
media was found to be 55.5250 m2/g, On the other hand, the 
surface area of PCOP network generated in toluene/water 
media was found to be 19.7934 m2/g. This difference could be 
due to the polarity of the solvent media. Furthermore, this 
PCOP adsorbant has a good adsorption capacity of 4.1282 
cm3/g for CO2 capture. 

 
 
 
 
 
 
 

 
Table 1. Textural parameters calculated from N2 adsorption isotherms at 77 K 

 
Parameters 1,4-dioxane Toluene/water
BET surface area 
(m2/g) 

40,3092 13,8753 

Langmuir surface 
area (m2/g) 

55,5250 19,7934 

Average pore size 
(nm) 

17,730 14,281 

Pore volume(cm3/g) 0,259100 0,095101 
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Abstract— Smart materials have been attracting much attention because of their stimuli responsive nature. We have 
synthesized biocompatible thermoresponsive crosslinked poly(ethylene glycol) methyl ether methacrylate (PEGMA) 
nanoparticles (PEGMA NPs) using disulfide based crosslinker by surfactant-free emulsion polymerization method. PEGMA 
NPs were characterized by UV-Vis spectrophotometer, dynamic light scattering and scanning electron microscopy. 
Polymerization kinetics, effect of crosslinker and initiator concentrations on both average hydrodynamic diameter and 
polydispersity index were investigated.  
 

Thermoresponsive polymers have been increasingly 
investigated for their usage in nanotechnology and 
biotechnology applications. Synthetic (macro)molecules 
exhibiting a lower critical solution temperature (LCST) in 
water are structures of prime importance in applied polymer 
research[1]. There has been a great interest on responsive 
polymeric micelles over the last few decade. Such structures 
are generally called as smart materials which have stimuli 
responsive nature. Temperature sensitivity is the one of the 
most studied external stimuli. Thermo-responsive water-
soluble polymers precipitate over their LCST[2]. The most 
extensively investigated material which shows thermal 
sensitivity is poly-N-isopropyl acrylamide (PNIPAM). In case 
of thermoresponsive polymers, temperature can be used as a 
simple external trigger to change the conformation of the 
polymer[3]. To improve the antifouling properties of 
thermosensitive colloids, either incorporating thermosensitive 
poly(ethylene glycol) containing methacrylate (PEGMA) units 
or directly usage of PEGMA polymers can be applied as an 
excellent alternative[4].  

In this study, new PEGMA nanoparticle colloids 
(PEGMA NPs) having different LCST values ranging from 32 
to 90 oC were successfully synthesized. PEGMA NPs were 
characterized by scanning electron microscopy (SEM), FTIR, 
UV-Vis and dynamic light scattering. We showed 
thermoresponsive and biocompatible nature of PEGMA 
nanoparticles as drug delivery carriers. As shown in Figure 1, 
the transmittance as a function of a wide temperature range 
(i.e. 32-90 oC) measured for PEGMA nanoparticles was 
plotted. The biocompatible nature of PEGMA NPs was tested 
in terms of its nontoxic behavior. Controlled drug release 
mechanisms of these PEGMA colloids are investigated under 
conventional heating or laser ablation (photothermal). 

 
 

 
 
Figure-1: Plots of transmittance as a function of a wide temperature range 
(i.e. 32-90 oC) measured for PEGMA nanoparticles 
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Effect of Solution and Process Parameters on Morphology of Electrosprayed Core-Shell Particles  
 

Elif Atay, Özge Özmen, Aylin Altan* 

Department of Food Engineering, Mersin   University, Mersin 33343, Turkey 

  
Electrospraying is an electrohydrodnamic atomization process that uses electrostatic forces to draw polymer 
solutions from a spinneret towards a ground collector. This method aims to provide an effective way of  
encapsulation for protection, stabilization and controlled release of food components. In this study black seed oil 
was encapsulated within zein particles using electrospraying technique. The effects of solution and process 
parameters including solvent type, polymer concentration and flow rate of shell solution on the size and shape of 
zein nanoparticles were studied. 

The aim of this study was to investigate the effects of solvent 
type (70% ethanol and acetic acid), polymer concentration of 
shell solution (14%,  17.5%, and 21% w/v) and flow rate of 
shell solution (1.5, 2 and 3 mL/h) on morphological properties 
of zein-black seed oil nanoparticles during electrospraying. 
Shell solution was prepared by dissolving zein in ethanol or 
acetic acid. Black seed oil was used for core solution. The 
applied voltage and the distance between the spinneret tip and 
the collector were maintained constant at 10 kV and 12 cm 
during electrospraying process. The morphology of 
electrosprayed zein nanoparticles was examined under a fıeld 
emission scanning electron microscope at 5 kV. Nanoparticles 
were analyzed using image analysis software to determine the 
average particle diameter.  
 
Figure 1 shows the effect of solvent type on the morphology 
of zein structures. The use of 70% ethanol in shell solution 
resulted in beads and fibers. When acetic acid was used as a 
solvent, particles were obtained as slightly deformed sphere. 
The addition of Tween 80 in the shell solution prepared by 
acetic acid caused smooth surface on the particles but the 
particles tended to form aggregates (Figure-1D). The effect of 
zein concentration of shell solution in acetic acid on the 
particle morphology is shown in Figure 2. At low zein 
concentration (14%), hemi-spherical particles were observed 
(Figure-2A). Both fiber and particles were obtained with the 
highest concentration of zein concentration (Figure-2C). 

 
Figure-1: SEM images of electrosprayed particles prepared with different 
solvent and shell solution with Tween 80. A:Ethanol, B:Acetic acid, 
C:Ethanol and Tween 80, D:Acetic acid and Tween 80. (shell flow rate:  
2mL/h, core flow rate: 0.72 mL/h, zein concentration: 17.5%) 
 
The size distribution of zein particles obtained using different 
shell flow rates is given in Figure 3. The average diameters of 
zein particles were 50, 199.6 and 366.8 nm for shell flow rate 
of 1.5, 2 and 3 mL/h, respectively. The average particle 

diameter increased with incresing flow rate of shell solution. 
The electrospraying process can be used to prepare black seed 
oil loaded nanoparticles under optimized solution and 
processing conditions.  

             
Figure-2: SEM images of electrosprayed particles prepared with different zein 
concentration. A:14%; B: 17.5% ; C: 21%. (shell flow rate:  2mL/h, core flow 
rate: 0.72 mL/h) 
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Figure-3: SEM images of electrosprayed particles produced by different shell 
flow rate. A: 1.5 mL/h; B: 2 mL/h; C: 3 mL/h. (core flow rate: 0.72 mL/h, 
zein concentration: 17.5%) 
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5-Fluorouracil (5-Fu) Loading on Magnetic Glycol Chitosan Nanocomposites 
Ceren Atila Dinçer1,*  Ezgi Yıldız 1 and Nuray Yıldız1 

1Department of Chemical Engineering, Ankara University, 06100, Ankara, Turkey 

 

Abstract— In this study, Fe3O4 nanoparticles were modified by oleic acid (OA) and surface modified Fe3O4 nanoparticles 
were coated with glycol chitosan. Loading studies of 5-Fluorouracil (5-Fu) anticancer drug onto magnetic polymer 
nanocomposite were investigated. 
 

Magnetic targeted drug delivery is one of active targeting 
method which has a great importance of decreasing high 
regional concentration, side effects and preventing adverse 
effects to other cells in the body [1,2]. Iron oxides are the 
materials that are investigated mostly in magnetic targeted 
drug delivery, due to its superior biocompatibility with respect 
to other magnetic materials. Natural and synthetic polymers, 
silica-based materials and gold can be used to coat magnetic 
nanoparticles in order to maintain the stability. Magnetic 
nanoparticles are modified with compounds such as silanes 
and oleic acid for increasing the coating efficiency and 
stabilization [3-5].  

In this study, oleic acid modified Fe3O4 nanoparticles 
were coated by natural polymer glycol chitosan (Figure-1). An 
anticancer agent 5-Fluorouracil (5-Fu) were loaded on the 
magnetic nanocomposites. 

 

 
Figure-1: Chemical structure of glycol chitosan [6] 
 

 Surface-modified and polymer coated Fe3O4 nanoparticles 
were characterized by transmission electron microscopy 
(TEM) and Fourier transform infrared spectroscopy (FTIR). 
Spectroscopic (UV-vis) method was used for determining drug 
content and encapsulation efficiency. 

Figure-2 shows TEM images of surface-modified Fe3O4 
nanoparticles and magnetic polymeric nanocomposites.  

 

            
(a)                                                       (b) 

Figure-2: TEM images (a) Fe3O4-OA nanoparticles (b) Fe3O4-OA-glycol 
chitosan nanocomposites 
 
 
 

The average particle size of surface modified Fe3O4 
nanoparticles were determined 10 nm. TEM images indicated 
that magnetic polymeric nanocomposites synthesized 
successfully. The drug loading results showed that magnetic 
glycol chitosan nanostructures can be used as carriers of 5-
Fluorouracil. 
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Abstract_ In this work different types of one-dimensional nanostructures were fabricated via low cost and simple methods and 
utilized as different components of the crystalline silicon solar cells in order to reduce energy consumption, saving costs and 
increase solar cells efficiency 

 
 

     Although lots of investigations and research is going on 
photovoltaic field, but the first generation solar cells are most 
commercially available solar cells. First generation solar cells 
consist of single and multi-crystalline silicon (Si), which has 
been doped typically by phosphorus and boron in a p-n 
junction configuration. Si is non-toxic, relatively low cost and 
naturally abundant semiconducting material, which make it 
quite beneficial to be employed in microelectronics and 
photovoltaic industry. Solar cells fabricated from solar grade 
Si shows high efficiency; however, the impurity level should 
be kept in minimum. Moreover, cell production process 
consists of high energy consuming steps such as co-firing of 
the contacts in metallization step (900°C) and antireflective 
coating deposition via plasma enhanced chemical vapor 
deposition (PECVD) which necessitate high temperatures 
(400°C) and vacuum. 
     Improving performance of conventional Si solar cells and 
decreasing costs by consuming less expensive materials is an 
important challenge that should be overcome. Employing 
nanostructured materials instead of bulk or thin film 
components can be a promising route, which recently inspired 
many scientists. Nanowires that are synthesized via low-cost 
and solution-based methods can be utilized in any of the cell 
components to provide distinct advantages, which is the main 
theme of this study. 
     In this regard, vertically aligned zinc oxide nanowires 
(ZnO NWs) were utilized as antireflection coatings (ARCs     
Random silver nanowires (Ag NWs) were spray coated in the 
form of a network on top of the Si solar cells as top electrode 
and ultrathin Si wafers which were decorated by vertically 
aligned Si nanowires are used as the active layer in crystal Si 
solar cells. 
     Vertically aligned ZnO NWs were synthesized via 
hydrothermal method and utilized as the ARC of Si solar cells. 
The obtained results revealed that ZnO NWs can be 
effectively used as a light-trapping layer instead of 
conventional Si3N4 ARC layer. An absolute enhancement of 
2% in the efficiency of ZnO NWs cells was obtained and 
attributed to both the passivation and ARC properties of ZnO 
NWs.  
     The use of Ag NW networks as transparent top electrodes 
in single crystalline Si solar cells was studied and Ag NWs 
were synthesized via polyol method and spray coated in the 
form of a network on top of the Si solar cells. Three different 
network densities were investigated. High temperature 
annealing was performed to form ohmic contact between NWs 
and n-type Si and a relative enhancement of 31 % in efficiency 
was observed following annealing the cells at 400 °C for 1 
min. High temperature annealing resulted in partial rupture 

and isolation of the Ag NWs and limited the efficiency 
enhancement. However, isolated NWs still provided low 
resistance routes for the electrons at local spots. The highest 
conversion efficiency (η) observed for the sample with the 
lowest resistance of 5 ± 1 Ω/□ and relative improvement of 
21% (from 4.75% to 5.73%) in η was obtained for this cell 
compared to reference cell without NW on top. Therefore, the 
applicability of the Ag NWs as top contact in crystal Si solar 
cells was shown.  
    Ultrathin Si wafers were fabricated by KOH etching and 
utilized as the active layer in homojunction Si solar cells. In 
order to compensate the poor light absorption of ultrathin Si 
wafers, Si NWs were fabricated using electrolese etching (EE) 
method on the thin Si wafers. Solar cells with 25 µm thick Si 
wafers and different lengths of NWs (0.5, 0.75 and 1 μm) were 
fabricated. A relative improvement of almost 56% in the 
reflectivity was obtained for the thin Si wafer using 1 µm long 
Si NWs. A relative enhancement of 51% (from 5.82 to 8.83%) 
in conversion efficiency was observed due to the light trapping 
effect of the Si NWs.  
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Label free discrimination of proteins using protease and surface-enhanced Raman scattering 
Ertuğ Avcı 1*, Mustafa Çulha 1  

1 Department of Genetics and Bioengineering, Yeditepe University, İstanbul 34755, Turkey 

 
Abstract— There are several conventional techniques to detect and characterize proteins. Besides, discrimination using 
surface-enhanced raman scattering has gained attention in recent years and several articles published about the use of the 
technique for this purpose. In this study, eight different proteins were discriminated firstly digesting using Proteinase K and 
then mixing with silver nanoparticles for SERS acquisition. Method provides a faster and cheaper way for protein 
differentiation. 
 

Detection and identification of proteins is extremely 
important for proteomics, diagnosis, biomedical research, and 
systems biology. There are several techniques to detect and 
discriminate proteins including mass spectroscopy, immune 
assay based methods, and chromatography [1]. 

Surface enhanced Raman scattering is a non-destructive 
and very sensitive technique. Even single molecule detection 
is possible. In addition, it provides finger print information 
about molecule of interest. The technique has been heavily 
used in recent years for detection, sensing, and discrimination 
of cells, bacteria, tissues, and biomolecules [2, 3, 4, 5] 

There are several articles about detection of proteins using 
SERS and some of them were published by our lab [5, 6, 7]. 
Due to their chemical composition, size, and 3D structure, 
SERS spectra of proteins weak and resembles each other. In 
order to overcome these limitations, in this study, a new 
method has been developed. Firstly, proteins were digested 
with Proteinase K for several minutes, and then mixed with 
silver nanoparticles. 2μl of the mixture dried on a CaF2 slide, 
and their SERS spectra were acquired. Results show that this 
method provides a better method for discrimination of 
proteins. 

 

 
 

Figure-1: SERS spectra of proteins without protease digestion 

 
 

 
 

Figure-2: SERS spectra of proteins after 15 min protease digestion 
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Abstract— Poly (styrene-b- (ethylene-co-butylene)-b-styrene) (SEBS) triblock copolymer has many positive aspects and a 
very promising material. The combination of thermoplastic and elastomeric properties of SEBS triblock copolymer makes one 
of the potential materials in the production of large-scale materials and devices. In this proposed study, functional nanofibers 
from SEBS triblock copolymer contain natural and synthetic agents with high elasticity and strength is achieved by using the 
benefits of electrospinning. Furthermore, the best of our knowledge, there is no published scientific data on nanofibers from 
SEBS triblock copolymer. The potential of produced functional                                    
electrospun composite nanofibers in medical and water purification applications are under investigation.

Thermoplastic elastomers (TPE) is one of the group of 
important plastic materials.  TPEs consist a physical blend of a 
plastic and a rubber property without any physical and 
chemical bonding. This feature has enabled the opening of 
new field of polymer science and TPEs have been widely 
using in the industry [1]. SEBS and thermoplastic 
polyurethane (TPU) are important materials in thermoplastic 
elastomer materials. 
     Poly (styrene-b-butadiene-b-styrene (SBS) copolymers are 
known as TPE. SEBS is relatively new thermoplastic 
elastomer that was obtained with entire saturation butadiene 
sections of SBS [2,3]. SEBS compose of two blocks (a hard 
blok is (polystrene block and S block) and a soft block is 
(ploy(ethylene-co-butene) block and EB block) [4]. Different 
elastic and hardness values can be obtained by changing the 
ratio of these components. It also can be processed at very low 
temperatures and show excellent resistance to medium 
working temperatures [5]. 
    Nanofibers have nearly perfect properties in the terms of 
relatively high porosity and high surface area to volume ratio, 
and etc. Due to these properties they are used lots of 
applications like tissue engineering scaffolds, wound healing, 
filtration, health care, drug delivery, small-diameter vascular 
grafts, biotechnology, and so on [6]. 
     In this study, the best of our knowledge, it is the first time 
to obtain nanofiber from SEBS triblock copolymer by using 
electrospinning method. In our study, the suitable 
electrospinning solutions were determined by preparing 
solutions at different SEBS concentrations. At the beginning 
we have obtained SEBS nanofibers with the average diameter 
of 356 nm.  
 

    
(a)                                           (b) 

 
   

        
                         (c)                                             (d) 

     Afterwards the conditions for nanofibers were optimized 
with different electrospinning and solution parameters 
(Figure-I). Also at the same time TPU nanofibers are 
producing in order to compare with SEBS nanofibers for 
different applications.  
 

       
(a)                                         (b) 

          Our study now is continuing to obtain composite 
nanofibers by integrating with natural like henna and propolis 
extracts and synthetic agents such as TiO2 nanoparticles.  
Antibacterial and wound healing activity with water filtration 
properties of these composite nanofibers with different 
morphology and functionality are under investigation. Finally, 
the result for SEBS and TPU nanofibers will be compared. 
  
*Corresponding author: havciesogu@gmail.com 
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Figure-II. SEM image of SEBS nanofibers with the average fiber 
diameter of 230 nm (a), and TPU nanofibers with the average fiber 
diameter of 314 nm (b).

Figure-I. SEM images of SEBS nanofibers from (a) 15 wt% (b) 18 
wt.% (c) 21 wt.%, and (d) 24 wt.% SEBS concentration. 
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Effects of boron substitution on structure and morphology of NaMn2O4 nanorods 
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 Abstract— In this study, we report the synthesis of boron substituted NaMn2O4 nanorods via conventional solid state reaction method. We 
investigated the effects of boron substitution on the structure and morphology of NaMn2O4 nanorods via x-ray diffraction and scanning electron 
microscopy techniques.  We observed formation of ultra-thin nano bristles on nanorods with 12.5 % B substitution into Mn sites. As the B 
content is increased further, number of nanorods and nanobristles decrease and impurity phases emerge.  

 

Nano materials can be attractive due to different physical 
properties from bulk, since the quantum size effects are 
dominant in this condition [1]. Especially in energy storage 
applications morphology and microstructure of cathode 
materials have positive effects on battery performance. For 
example, high surface area and short diffusion distances of 
nano materials improve the performance of batteries [2]. In 
addition, high crystallinity of nano particles are desirable in 
battery applications since the ion insertion/removal process 
occurs along certain crystallographic directions and planes [3].  

NaMn2O4 nanorods are very promising for energy storage 
applications due to their large surface area, short diffusion 
distance and high crystallinity [4]. NaMn2O4 has orthorhombic 
lattice structure with Pbam space group. There are five 
different Mn sites in the lattice, one MnO5 square pyramid and 
four MnO6 octahedra. Three of these five Mn sites contain 
Mn3+ ions (including the square pyramidal site) and the rest 
are Mn4+ ion located in octahedral sites. The square pyramids 
connect two double and one triple edge-linked octahedral 
chains forming large S-shaped tunnels which provides a path 
for Na-ion insertion/removal [5].  

 

20 40 60 80
0

200

400

600

0,0 0,5 1,0

680

684

 

 

V
ol

um
e 

(A
3
)

B content

 

 

In
te

n
si

ty
 (

a
.u

.)

2 deg.)

 x=0
 x=0.25
 x=0.5
 x=0.75
 x=1

 Figure-1: The XRD pattern of NaMn2-xBxO4 samples. Inset shows the change 
in unit cell volüme upon B substitution. 

For this study, we synthesized nominal NaMn2-xBxO4 
compositions via solid state reaction technique. X-ray 
diffraction pattern of the samples are shown in Figure 1. The 
parent compound has the Na0.44MnO2 phase as reported in Ref 
[6]. As the boron content is increased especially Mn2O3 phase 
along with other impurity phases evolve. Unit cell volume 
increases for x ≤ 0.5 and decreases for x > 0.5 samples. 

Also above x=0.5 boron content, Mn2O3 phase becomes the 
dominant phase.  
 

Figure 2 shows the SEM images of NaMn2-xBxO4 
nanorods. x=0.25 smaple has ultra-thin nano birstles on 
nanorods. Number of nanorods and amount of nanobristles 
decrease as the boron content increases. These ultrathin 
nanobristles are promising for energy storage applications due 
to their increased surface area and short diffusion distance for 
Na ions.  

 

 
 
Figure-2: The SEM images of NaMn2-xBxO4 nominal composition 
(a) x=0, (b)x=0.25, (c)x=0.5 and (e) x=1 samples. 
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Abstract—Chitosan as nitrogen-containing (N-doped) carbon source was used to synthesize carbonaceous anode 
material via hydrothermal carbonization (HTC) under mild temperature (180°C). Afterwards, calcination process was 
performed at further high temperature under N2 atmosphere so as to improve structural order. The product material was 
mixed with binder and carbon Super P (CSP) in a suitable ratio to prepare the slurry. Not only electrochemical 
performances were appraised but also surface structures and morphologies were analyzed for the N-doped carbons. 
 

Sodium ion batteries (NIBs) can be considered alternative 
of the Lithium ion batteries (LIB), since they have higher 
abundance and lower cost than the Li-ion. Further, chemical 
properties of the Na are very similar to Li [1]. Alternative 
electrode materials have been developed for Na ion batteries 
to overcome intercalation problem due to Na ion large atomic 
diameter [2]. 

Carbon materials have wide range of application areas 
from drug delivery to energy storage. Among them, naturally 
nitrogen-containing (N-doped) carbons have better 
performance on electrical conductivity than nitrogen-free ones 
[3]. Chitosan, which is naturally nitrogen-containing 
carbohydrate, is very promotive candidate for sustainable and 
green carbonaceous anode material [3]. Hydrothermal 
carbonization as a synthesis method is both easy to apply and 
can be operated under mild conditions in order to obtain 
carbon rich material [4]. Moreover, many researches 
demonstrate that electrochemical performance of electrodes 
are increased by using different types of binders, such as; poly 
(vinylidene difluoride) (PVDF), carboxymethyl cellulose 
(CMC), styrene butadiene (SBR) etc [5,6]. 

In the present study, carbonaceous anode material was 
obtained by chitosan via hydrothermal carbonization (HTC) 
under moderate temperature (180°C for 20h). Afterwards, 
calcination process was performed at further high and three 
different temperatures (500, 750, 1000°C for 6h) under N2 
atmosphere so as to improve structural order.  

The product material was mixed with binder (PVDF) and 
CMC) and carbon Super P (CSP) in weight ratio of 8:1:1 and 
made a slurry. The slurry was casted on cupper foil which is 
used as current collector in the half cell battery. The 
electrolyte was used 1 M NaCl04 in ethylene carbonate/ 
propylene carbonate (EC/PC). Afterward, electrochemical 
performances and surface structures and morphologies were 
tested and compared. 

SEM images of carbonized chitosan (CHT-180) and 
calcined chitosan at 750°C were given in Figure 1. 

 

  
 

 
 

Figure-1: SEM images of a) CHT-180 and b) C-750. 
 
As shown in the Fig. 1, surface morphology was changed 

by calcination process after HTC and particle sizes were 
become got smaller. 

To sum up, hydrothermal carbonized chitosan was 
calcined at different temperatures and mixed two types of 
binder. The electrochemical performances are compared with 
each other. 
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Abstract—TEMPONE derivative (bPTO) radicals can be included in cucurbit[7]uril to form a strong (Ka ~ 2x105 M-1). The unusual shape of the 
CB[7]@bPTO EPR spectrum can be explained by an anisotropic Brownian rotational diffusion, the global tumbling of the complex being slower 
than rotation of bPTO around its "long molecular axis" inside CB[7]. The CB[7] (stator) with the encapsulated bPTO (rotator) behaves as a 
supramolecular paramagnetic rotor with increased rotational speed of the rotator that has great potential for advanced nanoscale machines 
requiring wheels such as cucurbiturils with virtually no friction between wheel and axle for optimum wheel rotation. 

 

Molecular machines are increasingly being considered as 
promising architectures for advanced machineries proceeding 
at the nanoscale. Among them, nanocars are outstanding 
examples of such nanomachines where increased degrees of 
control is progressively gained over their design and their 
movements [1-3]. However, all reports of such nanocars show 
the wheels covalently linked to the chassis implying friction 
problems upon movement. Among macrocycles that could be 
used as wheels in a non-covalent strategy, cucurbiturils are 
rigid symmetrical round-shape molecules with binding 
constants up to 7.2x1017 M-1 [4-6]. Here we show that suitably 
designed guests with high affinity can efficiently rotate in 
cucurbiturils with low friction. 

 

Figure-1: Structures of TEMPONE derivatives and of cucurbit[n]urils. 
 
Nitroxide probes are widely used to investigate biological 
systems, however, their use in vivo is often limited by their 
rapid reduction to EPR silent compounds [7]. Various 
approaches have been developed to get nitroxide probes with 
increased resistance to bioreduction exposed to the reductants 
[8]. Based on these results, we designed PTO, and bPTO, 
having in water one or two protonated amine functions prone 
to position near the two carbonyl laced portals, and to force 
the NO group to stand near the center of the CB[7] or CB[8] 
cavity (Fig. 1) [9]. Compared to TEMPONE we found that the 
binding affinities of bPTO for CB[7] and CB[8] are 
significantly increased, and once complexed bPTO  becomes 

particularly resistant to reduction with ascorbate. Moreover, 
the EPR spectra of CB[7]@bPTO and CB[8]@bPTO 
complexes have a rather unusual shape [Fig. 2]. The high field 
line of the 14N triplet is not broadened, as predicted due to the 
expected longer correlation time of the complexes compared 
to free bPTO. This behaviour can be explained by an 
anisotropic Brownian rotational diffusion, the global tumbling 
of the complexes being slower than the rotation of bPTO 
along its "long molecular axis" inside CB, the CB (stator) with 
the encapsulated bPTO (rotator) behaving as a supramolecular 
paramagnetic molecular rotor.  
 

 
Figure-2: EPR spectra in water of bPTO alone (0.2 mM, red line) and in the 
presence of CB[7] (1.4 eq., blue line), highlighting the reduced aN coupling 
constant and the increased intensity of the high field line (I-) upon binding. 
 
*Corresponding author: olivier.ouari@univ-amu.fr 
[1] G. Vives and J. M. Tour, Acc. Chem. Res., 2009, 42, 473–487 (2009) 
[2] C. Joachim, and G. Rapenne, ACS Nano, 7, 11–14 (2013) 
[3] T. Kudernac et al.,  Nature, 479, 208–211 (2011) 
[4] J. Lagona et al., Angew. Chem., Int. Ed., 44, 4844–4870 (2005) 
[5] J. W. Lee et al., Acc. Chem. Res., 36, 621–630 (2003) 
[6] L. Cao et al.,Angew. Chem., Int. Ed., 53, 988−993 (2014)  
[7] M. A. Sowers et al., Nat. Commun.,5, 5460 (2014) 
[8] J. T. Paletta et al., Org. Lett., 14, 5322–5325 (2012) 
[9] G. Casano et al.,Nanoscale 7, 12143-12150 (2015) 
 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

210



Functionalized Gold Nanoparticles as Nano-Transporter for Anti-Cancer Drug Delivery 
Ahmet Aykaç,1* Manuel Cristo Martos-Maldonado 2 and Antonio Vargas-Berenguel 3 

1Department of Engineering Sciences, Izmir Katip Celebi University, Cigli, Izmir, Turkey 
2 Department of Chemistry, University of Copenhagen, Copenhagen, Denmark  
3Department of Chemistry and Physics, University of Almeria,  Almería, Spain 

 

  
Abstract—In this communication, we have described the preparation of three novel gold nanoparticles containing multiple 
copies of lactose, β-Cyclodextrin (CD), and both simultaneously. The binding ability properties of such nanoparticles as 
targeted drug delivery systems for anticancer drugs was evaluated by studying their affinities for the β-D-galactose- 
recognizing lectins PNA and Gal-3 as targeting ligand. We also estimated the drug loading capacity of these gold nanoparticles 
toward the folic acid analogue methotrexate (MTX). Both features make our hybrid AuNP a potential targeted drug delivery 
system for anticancer drugs. 
 

Cyclodextrins (CD) are cyclic oligosaccharides, 
consisting of α-(1-4) linked D- glucose subunits, also known 
as Schardinger dextrins. They have a lipophilic central cavity 
and a hydrophilic outer surface (Figure 1). The 4C1 
conformation of the glucopyranose units forms a bottomless 
bowl-shape structure that exhibits all primary hydroxyl groups 
on a narrow face, and the secondary hydroxyl groups on the 
other edge. They comprise of 6, 7 or 8 glucopyranose units 
named α-, β- and γ-CD, respectively [1-3]. 

 

 
 

Figure-1: Representative model of Cyclodextrin (CD) 

Gold nanoparticles (AuNPs) have unique physical 
properties that make them potential candidate for medical and 
pharmaceutical applications. Especially, AuNPs have great 
potential to overcome delivery limitations due to their 
attractive characteristics such as size, robust stability and 
biocompatibility [4-7]. Multi-functionality on the AuNPs is 
established by combining different features for diagnosis, 
targeting or/and delivery therapeutics agents into one scaffold 
[8]. AuNPs bearing saccharides may be useful as carriers for 
transporting drugs to membrane containing specific sugar 
receptors. In addition, AuNPs provide a versatile scaffold for 
the construction of multivalent structures of bioactive 
molecules such as glycosides. This latter feature would allow 
the use of the so-called glycoside multivalent effect as a 
means to increase the protein-saccharide binding and therefore 
could improve the effectiveness of the drug delivery system. 

 
In this communication, we have described the 

preparation of AuNPs containing multiple copies of lactose 
and β- cyclodextrin linked to the NP surface (Figure 2). 
Lactose is a carbohydrate that is specifically recognized by 
galectins, a family of lectins that are overexpressed on cancer 
cells [9]. In addition, cyclodextrins are able to form host-guest 
complexes with a large variety of hydrophobic molecules in 

aqueous solution given the unique nature imparted by their 
structure [10].  

 

 
 

Figure-2: Representative model of functionalized gold nanoparticles (AuNPs). 

In order to evaluate the potential of these 
cyclodextrin-coated glyconanoparticles as potential molecular 
carriers we studied their affinities for a biological targets and 
the inclusion complexation behavior with some representative 
guest molecules. In addition, we have studied the 
encapsulation ability of these novel AuNPs with anti-cancer 
drug methotrexate (Figure 3). We have fully characterized the 
novel AuNPs through use of chemical and spectroscopic 
techniques, such as; UV-Vis, FTIR, NMR, etc. The average 
diameter of the functionalized AuNPs was determined by DLS 
and TEM. 

 
 

Figure-3: Chemical structure of Anticancer drug methotrexate (MTX) 
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Abstract— Electrospinning is a novel and versatile technology for production nanofibrous mat structure with very high 
spesific surface area from variet of materials including polymers, ceramics and metals. Biosensing of DNA hybridizaiton 
signal detection via electrochemical methods is highly challenge since signal intensity is very low. In order to overcome this 
problem we have produced PAN-PANI composite nanofibers on pencil graphite to get enhanced and monitor DNA 
hybritization signal.   
 

Biosensors are analytical devices which help to monitor 
biological responses via converting them into electrical signals 
[1, 2]. Nucleic acid interaction determination is also named as 
genosensors and the process is based the principle of 
complementary base pairing, adenine:thymine and 
cytosine:guanine in DNA [3].   

 
Two methods which can be widely known as labeled 

methods and label-free methods, have been applied to the 
electrochemical transduction of DNA hybridization. Generally 
label-free transduction methods depend on screening the 
oxidation current of the most electroactive DNA base, 
guanine, at approximately +1.0 V relative to Ag/AgCl [4-6]. 

 
Electrospinning is a novel and versatile technology for 

production nanofibrous mat structure with very high spesific 
surface area from variet of materials including polymers, 
ceramics and metals [7-8]. Because specific surface area of 
nanofibers is very high, better signal capacity from the target 
process can be obtained.  

 

 
 
Figure-1: Electrospun composite PAN-PANI composite nanofibers. 
 
In this work, we produced pure PAN and composite PAN-

PANI nanofibers via electrospinning technology and use these 
fibers to monitor DNA hybridization by electrochemical 
methods. For this purpose, two approaches were performed. 
Firs, PANI was synthesized and then added into 
electrospinning PAN solution then electrospun into composite 
nanofibrous structure. As seen from Figure-1, PANI polymers 
are both embedded into PAN nanofibers as composite 
structure and dispersed in the mat as rod shape structure. As a 

second process, PANİ was directly synthesized on the as spun 
PAN nanofibers. 

 
 

Figure-2: Differential pulse voltammograms of guanine signals form PAN, 
PAN-PANI  hybrid nanofibers and comparison with neat pencil graphite and 
PAN-PANI polymer. 

Enhanced signal from detection of hybridization between 
synthetic oligonucleotides on PAN-PANI composite 
nanofibers comparing with pure PAN nanofibers was achieved 
using changes in the oxidation signal of guanine measured by 
DPV (Figure-2). The use of PAN-PANI  nanofiber coated-pencil 
graphite electrodes allow microchip-based studies because 
these sensors are portable, disposable, have high specific 
surface area and they can easily be used in rapid sample 
analysis. 
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Abstract— There has been a wide variety of proposed approaches in the literature to prepare graphene-based fibers such as 
electrospinning, and wet spinning. Though, the first mentioned approach have the drawbacks of the necessity of using a binder 
(such as polymeric media) thus decreasing the mechanical and electrical properties of final product. As a result, in this study, 
the continuous graphene fibers were successfully produced from high concentration aqueous graphene oxide liquid crystals via 
wet spinning process. The fibers were then characterized for their electrical, mechanical and morphological properties. 
 

In this study, GO nanosheets were prepared via a green 
process of chemical oxidation inspired from modified 
Hummer’s method, during which, production of NOx gas bi-
products were eliminated compared to conventional methods. 
By Increasing the drying time of as-oxidized GO sheets at 
room temperature condition GO nanosheets with improved 
quality was obtained. GO aqueous LCs were prepared by 
ultrasonic bath and probe dispersion of certain amounts of GO 
nanosheets in DI-water. Wet spinning process was conducted 
via trial of different coagulation baths. In order to improve 
mechanical and electrical properties, chemical reduction of 
GO fibers was conducted. Electrical conductivity, 
morphology, and mechanical properties of prepared fibers 
were studied via 4-point probe conductivity measurement, 
scanning electron microscopy, and universal testing machine 
analysis devices, respectively. 

 

Fig. 1. A) SEM image of GO fiber,  B) Digital image of a tied GO fiber 

As it is shown in Fig. 1-a perfect graphitic layer alignment in 
the GOLCs, resulted in formation of a high-stiffness structure 
in the final fibrous product. Thus, Such formation of graphene 
sheets in the fiber structre led to obtaining a continous fiber. 
The length of the produced fibers reached to over 1 meter 
scale.  

The characterization results for tensile strength of the fibers 
examined via UTM testing, approximately reached up to 6.5 
Mpa for fibers spun from the GOLCs in DI water. 

However, due to presence of electrically insulating oxide, 
hydroxide, and carboxylate groups the electrical conductivity 
values did not exceed 30 S/cm. 

Considering the high level of packing in the fiber interior 
morphology, a mild chemical reduction can be proposed as a 
future work in order to increase the electrical conductivity of 
reduced graphene fibers. 

The fibers produced can be further used as nanocomposite 
material additives for mechanical and electrical property 
improvement, and also after proper activation and catalyst 
loading, such as Pt, they can be used as novel electrode 
materials for a variety of applications in the field of clean 
energy production. Nevertheless, The application area of such 
unique fibrous graphene-based structures are not limitted to 
the mentioned approaches above, and other routes are yet to be 
discovered. 
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Abstract: In the following study, response surface technique/method using e-Beam Lithography (Jeol HR-SEM 7001F, Elphy) and Reactive Ion 
Etching system was used to optimize the anisotropic etching of silicon by SF6- CHF3-O2 plasma in order to produce smooth etched surfaces. 
This process was achieved by adding CHF3 to the SF6, O2 plasma. The process is applicable in the fabrication of nanostructures with high 
aspect ratios. 

1. INTRODUCTION 
Significant developments have been made over the last couple of 
decades concerning the characterization, synthesis and use of 
new nanomaterial for a diverse variety of applications. The 
occurrence of deep vertical etching has been an important 
breakthrough in silicon micromachining technology. Various 
kinds of nanostructures, one dimensional nanowire are of 
appreciable concern as a result of their ability to constrain the 
photons or carriers in two dimensions, and giving the third 
dimension to propagate. Moreover, as a result of their affinity 
with CMOS processing and the low cost of materials, silicon 
nanowires (SiNWs) are justifying to be assuring aspirants for 
sensors, solar cells, transistors as well as building materials 
for semiconductors and photonic devices. In addition, 
different techniques can be used for the fabrication of SiNWs, 
these include the use electron beam lithography and reactive 
ion etching. 
However, recently various fabrication innovative technologies 
such as dry anisotropic etching of silicon is considered as 
significant technological fabrication method of 
micromechanical devices. Nonetheless, dry etch aspect are not 
restricted by crystal planes as in wet anisotropic etching, 
example, using KOH solution. Fabrication of three 
dimensional micromechanical structures can be achieved 
using single-crystalline silicon as well as polycrystalline 
silicon and amorphous silicon. Moreover, dry etching 
methods can advantageous in arbitrarily etching shaped mask 
designs, more especially in the fabrication of electrostatically 
driven micro actuators that often show complex shapes and 
needed small gap sizes with high characteristic ratios. 

2. MATERIALS AND METHODS   

 
Figure-1: Si n++ nano channel array channel wide=300nm; hight=200nm 

Furthermore, in fabricating the nanostructure, highly doped 
silicon was used. Also, reactive ion etching (RIE) and high 

precision methods generally need Nano patterning before the 
etching process, and electron beam lithography was the 
requisite. At room temperatures and very low pressures using 
Reactive Ion Etching, (Vaksis RIE Handy) and gas mixtures 
like SF6- CHF3 -O2, dry anisotropic etching of silicon was 
accomplished. Dry etching by RIE is sometimes performed in 
several steps of the fabrication and for different etching 
conditions. In this process, a passivating layer is obtained on 
the sidewalls during the etching step by incident ions 
accelerated in the plasma sheath.  

 
Figure-2: Si n++ nano wisker array wide=123nm; hight=158nm 

3. RESULTS AND DISCUSSION  
 The process uses a combination of three gases SF6 CHF3, 

and O2 to carry out for the formation of high characteristic 
ratio features the vertical etching in a RIE unit with a low-
density RF plasma source at room temperature.  

 During the etching process, the use of CHF3 and O2 gases 
has been proven to improve the sidewall protection 

 Introduction of an oxygen process was done to accomplish 
deep etching with no need of polymeric coating. 

 When RF Power increases, etching rate increases and 
anisotropy decreases.  

 The walls 90oC angle deviation from the steepness when 
Etching pressure increases 

 Anisotropy decreases when Oxygen rate decreases. 
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Production of 3D Flower-like Iron Oxide Microstructures 
Neslihan Basaran,1 Ahmet Capoglu 1  

1 Materials Science and Engineering Department, Gebze Technical University, Kocaeli 41400, Turkey 
 
Abstract— In this study, self-assembled 3D flower-like nano-size iron oxides were prepared. Iron oxides were fabricated both 
via ethylene glycol-assisted and ethanol-assisted method. The samples were characterized by X-Ray Diffraction (XRD) and 
scanning electron microscopy (SEM). In ethylene glycol method the flower-like structure was achieved, while in ethanol 
method wasn’t. For time-dependent morphology, several experiences were conducted in ethylene glycol method. 
Consequently, the sample which was picked at 10 minutes was ideal with 700 nanometers grain size and flower-like structure.           
 

Nowadays, self-assembly 3-D nanostructures have drawn 
much attention for their incomparable properties and probable 
applications [1, 2]. In this study, 3-D flower-like iron oxide 
nano structures are supposed to be synthesised self-assembly 
in ethylene glycol (EG) media. Iron oxides have been studied 
in various fields such as sensors, environmental protection , 
catalysis [3], superhydrophobic surfaces [4, 5].    

Two compositions were prepared individually. For the 
preparation of the first composition cheap and nontoxic iron 
chloride was used as an iron oxide resource, together with urea 
and ethylene glycol. In the next composition, ethylene glycol 
was replaced by ethanol. The prepared compositions were 
calcined at a temperature of 450oC under the same conditions. 
The powders were characterized by XRD and SEM studies. 
XRD studies revealed that after calcination treatment, both 
compositions turned into iron oxide phases. It was observed 
that the precursor prepared with EG media which was calcined 
at 450oC in air for 3h, formed α− 2 3 (Hematite, Joint 
Committee on Powder Diffraction Standards (JCPDS) 80-2377) 
crystals as shown in Figure-1.a. The main crystalline phase 
formed in composition prepared by using ethanol was Fe3O4 

(Magnetite JCPDS 85-1436) as shown in Figure-1.b. Some α form 
2 3 was also detected as a minor phase. It was reported that α 

form of 2 3 (hematite) was the most stable form of iron 
oxides under atmospheric conditions [6]. It was the aim of this 
study to obtain the iron oxide nano powders in α form. This 
aim was succeeded by using EG media for the preparation of 
powders.      

  

 
 

Figure-1: XRD pattern of the composition which was prepared with a)EG and 
b) ethanol. 

 
 

SEM studies revealed the differences in the morphology 
of the obtained iron oxides powders as shown in Figure-2. 
Although iron oxide phases were obtained from both 
compositions, the intended 3-D flower-like microstructure was 
obtained from the composition in which ethylene glycol was 
used as a media. As a result of this observation ethanol was 
not further used for the preparation of iron oxide powders.     

 
 

 
 

Figure-3: a) and b) SEM images of the samples obtained from ethanol 
composition. 

 
After succeeding the flower-like structure in EG process, 

it was tried to improve the morphology. A time-dependent 
morphology progress operation was handled to get more 
information about the growth process. SEM images taken 
from the surfaces of powders which were withdrawn from the 
heated solution at different intervals (2, 10 20 minutes and 1 
and 2 hours) show the morphological development. Figure-3.a 
is taken from the powders which were picked just before the 
solution turned into yellow-green from red colour.  This figure 
clearly indicates the formation of 3-D flower-like morphology. 
It was concluded that 10 minutes of time laps between 
occurring of color change and collection of powder from 
solution was enough to get nano size 3-D flower-like 
microstructure.  

 

 
 

Figure-4: SEM images of a) early stage, b)2 min, c)10 min, d)20 min, e) 1 hr 
and f) 2 hrs. 
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 A Systematical Study of High Quality Monolayer MoS2(1-X)-Se2x AlloysGrown by CVD 
Nihan Kosku Perkgöz 1, Mehmet Bay 1, Feridun Ay 1 and Cem Sevik 1 

1 EEE Department, Anadolu University, Eskisehir 26555, Turkey 

 
Abstract— For the last decade, two-dimensional monolayer molybdenum disulfide-selenium alloys (MoS2(1-X)-Se2x) 
have attracted influential attention due to electronical properties and molecular structure and tunable optical 
properties. These significant properties allowing for different device applications along with FET, photodetectors, 
solar cells, and supercapacitors [1]. 
 

It is available to modificate the bandgap of MoS2(1-X)-Se2x 
by simply changing precursor ratios of S and Se by Chemical 
vapor deposition (CVD) [2]. Notwithstanding, it is severe that 
having large and homogeneous 2D MoS2(1-X)-Se2x flakes [3].  

In this work, high quality monolayer MoS2(1-x)-Se2x flakes 
have produced by a systematical process and parameters of 
pressure, reaction period and temperature.  

 These parameters have been methodically optimized by 
several experiments, literature searching and knowledge of 
inspritation. The parameters facilitate to the growth of MoS2(1-

x)-Se2x monolayers flakes range between 60-80 µm.  
The ratio of MoO3 precursor to Se S precursors and gas 

flow rate value are a crutial parameters to obtain the 
monolayer flakes of MoS2(1-x)-Se2x. 

 In these alloys, it is found that the Raman peaks at 402 
cm-1 assigned to A1

g mode and at 382 cm-1 assigned to E2
g 

mode for MoS2 and those peaks at 300 cm-1 assigned to A1
g 

mode and 270 cm-1 assigned to E2
g mode for MoSe2.  

Intense photoluminescence peaks show that the produced 
flakes are single layer. [4,5]. 

  
 

 
Figure 1: CVD System Sheme 

 

 

 

 

 

 

 
Figure 2: MoS2-Se Alloy sample flake 

 
Figure 3: Photolimunescense Measurement 

 

Figure 4: Raman Measurement 
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Controlled synthesis of nanostructured Co–B–O catalysts for hydrogen generation from 
sodium borohydride solution 

Ferhat Baydaroglu and Ercan Özdemir* 
Gebze Technical University, Institute of Nanotechnology, Cayirova Campus, 41400, Kocaeli, TURKEY 

 
Abstract 

Low–cost transition metal catalysts with high performance are attractive for catalytic hydrolysis of 
sodium borohydride. In the present study, nanostructured cobalt borates (Co–B–O) were prepared 
by solution combustion synthesis (SCS). The catalytic activity of as–synthesized Co–B–O catalysts 
was evaluated in hydrogen generation from alkaline sodium borohydride solution. The hydrogen 
generation rates of Co–B–O nanoparticles were found to be strongly dependent on calcination 
temperature. According to HGR results, CoB4O7 exhibits the highest activity among all cobalt 
borate catalysts investigated. The variations of reaction parameters including NaBH4 
concentration, NaOH concentration, and reaction temperature on the HGR were also examined. 
Structural properties and morphology of the catalyst powders were carried out by analysis 
techniques. 
 
Keywords: Hydrogen generation, cobalt polyborate, heterogeneous catalyst, sodium borohydride, 
hydrolysis 
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Development of Cotton Fabrics With Antimicrobial and Water Repellent/Hydrophobic 
(easy-cleaning) Properiıes via Functional Nanocoating Processes 

 

Yağmur Karcı, Ömer Faruk Kazanbaş, Rüya Yurttaş , Ayşen Tulpar, Tarık Baykara* 

Doğuş Üniversitesi, Mühendislik Fakültesi 

Acıbadem, İstanbul 

Türkiye 

 

Abstract 

 Recently, there has been considerable interest in doing research and development on  
functional nanocoated textiles and in creating innovative textile products. Studies have been 
done on developing innovative high value-added textile products with antimicrobial, 
hydrophobic (water and stain repellent), hydrophillic “easy-cleaning” and UV resistant 
properties. The aim of this work is to impart antimicrobial and hydrophobic properties to raw 
cotton fabrics via functional nanocoating processing techniques. Nanosilver particles 
synthesized from silver nitrate (AgNO3)  and sodium citrate (Na3C6H5O7) are impregnated 
into raw cotton fabrics to develop antimicrobial properties. To investigate the antimicrobial 
activity of the treated cotton fabric, E. Coli bacteria tests are performed. Coating the raw 
cotton fabric with methyltriethoxysilane (CH3Si(OC2H5)3), phenyltrimethoxysilane 
(C6H5Si(OCH3)3), and alcosols synthesized from these two compounds using sol gel 
techniques produce hydrophobic surfaces. Contact angle measurements and easy-cleaning 
tests are performed on these surfaces. 
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Synthesis of PLA/Organo Clay and Acetylated PLA/Organo Clay Nanocomposites 

Esra Şahin, Emine Bayraktar*, Nuray Yıldız 
Chemical Engineering Department, Ankara University, Ankara 06100, Turkey 

 
Abstract— In this study, after acetylation of lactic acid, PLA were synthesized by polycondensation, obtained PLA with organo-modified MMT 
nanocomposites were obtained. PLA/MMT nanocomposites were obtained by solution method. For this purpose, different ratios of organo-
modified MMT with cetyltrimethyl ammonium bromide (CTAB)/PLA nanocomposites were produced. MMT/PLA nanocomposites were 
prepared as film sheets and their hydrolytic degradation were investigated. pure PLA and %5 clay/PLA nanocomposites degrade faster than other 
PLA/Clay nanocomposites; %5 clay/acetylated PLA nanocomposites give maximum degradation rate as general. 

 

 
 

In the framework of environmentally friendly processes and 
products, poly(lactic acid) (PLA) represents the best 
polymeric substitutes for various petroleum-based polymers 
because of its renewability, biodegradability and 
biocompatibility properties. Most of its applications concern 
the biomedical sector and short-time uses such as packaging, 
particularly for the biodegradable properties of PLA. 
However, PLA suffers from some shortcomings such as low 
thermal resistance, heat distortion temperature and rate of 
crystallization. Therefore, adding nanofillers represents an 
interesting way to extend and to improve the properties of 
PLA. There are many nanofillers in the design of PLA 
nanocomposites, and the research of nano-sized filler 
continues with satisfactory achievements [1,2]. 

Degradation rate of PLA is important, especially, when PLA is 
used as a disposable material in industry and as an implant in 
tissue engineering. Degradation of PLA in nature requires 
some drawbacks such as microorganisms or enzymes. There 
are some modifications to ensure hydrolytic degradation and 
its degradation rate of PLA. One of these modifications is 
insertion of the acetyl functional group. 

In this study, after purification of clays, organo-modified clays 
were synthesized with CTAB as cationic surface active agent. 
PLA was synthesized with polycondensation method and 
acetylated. Acetylated and non-acetylated PLA (Ac-
PLA)/organo clay nanocomposites were obtained by solution 
method. Different ratios of PLA/organo clay nanocomposites 
were produced. These nanocomposites were prepared as film 
sheets and their hydrolytic degradation was investigated. 
Hydrolytic degradation experiments separated as clay content, 
acetylated, non - acetylated PLA and degradation time. Fig. 1 
shows that pure PLA and %8 clay/PLA nanocomposites 
degrade faster than other PLA/Clay nanocomposites. Also,  
clay/acetylated The degradation of PLA nanocomposites 
increased with increasing clay ratio.  

 
 
 
 
 
 
 
 

 
 
Figure 1. Hydrolytic degradation of PLA/clay nanocomposite 
(N0: PLA, N2: PLA/clay %2, N5: PLA/clay %5, N8: 
PLA/clay %8). 
 

 
 
Figure 2. Hydrolytic degradation of acetylated PLA/clay 
nanocomposite(NA0: Ac-PLA, NA2: Ac-PLA/clay %2, Ac-
NA5: Ac-PLA/clay %5, NA8: Ac-PLA/clay %8). 
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Biocidal Effect of Silver Nanoparticles on Bacteria in Mixture of Bacteria and Yeast Cells 
Melike Belenli* and Mustafa Çulha 

Department of Genetics and Bioengineering, Faculty of Engineering, Yeditepe University, Ataşehir, Istanbul 34755, Turkey 

  
Abstract— Silver Nanoparticles (AgNPs) are widely used nanomaterials due to their unique physicochemical and 
antimicrobial properties. They can be used for detection and elimination of bacterial contamination in yeast cells. In this study, 
AgNPs were synthesized by reducing with maltose and their characterization revealed that their size in diameter is 
approximately 80 nm. After incubation of different cells with AgNPs, it is found that toxic effect of AgNPs is different for 
different cell types. Further investigations may be done to eliminate bacterial contamination in yeast cell culture with the help 
of AgNPs. 
 

Nanoparticles, having at least one dimension less than 
100 nm, have unique physicochemical properties compared to 
their bulk samples and can be obtained in various size and 
shape depending on their way of synthesis. Due to their 
extremely small size, they show interesting optical, 
conductive, magnetic, and antimicrobial properties. These 
properties have led many researchers to use nanoparticles in 
industrial, electronics, biomedical, medicinal, and 
environmental applications. 

Silver Nanoparticles (AgNPs), are one of the most studied 
nanoparticles as they have significant antimicrobial properties. 
They can be used for detection of low levels of the living 
bacteria [1], and preventing infections of microorganisms [2]. 
Toxicity of AgNPs is studied for not only bacteria cells but 
also yeast cells. The results of the previous studies reveal that 
AgNPs show antifungal activity against Candida albicans, 
which is a diploid fungus that causes infections in human 
[3,4]. Another model microorganism for fungus is 
Saccharomyces cerevisiae which is also called as baker’s 
yeast and it is used in fermentation process for making bread. 
This microorganism is also used for assessment of toxicity of 
nanomaterials. According to a recent study, a zeolite, which 
has silver ions in its structure, found toxic against S.cerevisiae 
at a level [5]. 

The toxicity of AgNPs against cell cultures can be 
affected by different parameters such as concentration of 
AgNPs in medium, incubation time of AgNPs with cells, and 
type of cells. In this study toxic effect of AgNPs against 
different cell types was investigated. Escherichia coli were 
selected as bacteria cells and Saccharomyces cerevisiae were 
selected as yeast cells. As S.cerevisiae is a microorganism that 
is used for making bread, it is important to detect bacterial 
contamination in cell culture of S.cerevisiae. After detection, 
the next step should be elimination of E.coli contamination in 
order to obtain better products. 

In order to detect bacterial contamination in yeast cell 
culture and eliminate the contamination, AgNPs were 
synthesized and used. Ag+ ions were reduced by a reducing 
sugar, maltose. Characterization of synthesized AgNPs was 
done by Ultraviolet-visible (UV-VIS) Spectroscopy and 
Dynamic Light Scattering (DLS). According to UV-VIS 
spectrum in Figure 1, AgNPs were detected at 420 nm. DLS 
results are given in Figure 2 and they indicate that most of the 
synthesized AgNPs are approximately 80 nm in diameter. 

 

 
 

Figure-1: UV-VIS Spectrum of AgNPs 
 

 
 

Figure-2: DLS results of AgNPs 
 

In order to observe effect of AgNPs on bacteria and yeast 
cells, each cell culture was prepared and incubated with 10 
ppm AgNPs solution. Specific medium for each cell was used 
as the solvent of AgNPs solution. Optical Density (OD) of 
solutions was measured after 2, 4, 8 and 24 hours of 
incubation. 

 

 
 
Figure-3: Optical densities of cell cultures with respect to incubation time 
 

OD results indicated that viability of E.coli cells has been 
affected by the presence of AgNPs much more than 
S.cerevisiae cells. Therefore, AgNPs can be used for detection 
of E.coli cells in S.cerevisiae culture, as yeast cells can survive 
in the presence of AgNPs. 
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Influence of Sucrose Ester and Carbopol of the preparation of Nanoemulsion Hydrogel 
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Abstract— This study aimed to characterize nanoemulgel prepared using olive oil and sucrose ester as surfactant and nanophase emulsification 
as a technique. The optimum formulation of nanoemulsion was prepared in the form of nanoemulgel using carbopol. The results showed no 
significant effect of carbopol on the nanoemulsion droplets size and zeta potential. the nanoemulgel showed high stability at different storage 
temperature. In conclusion, a stable olive oil nanoemulgel was successfully prepared by incorporating nanoemulsion with carbopol-based 
hydroge 

Keywords: Olive oil, Nanoemulgel, Sugar monoester, Carbopol, Nanotechnology. 

1. Introduction  
Recently, nanoemulsion hydrogel has been highlighted as one 
of the most promising drug delivery system by reason of their 
unique ability in combining hydrogel system with 
nanoemulsion [1]. Hydrogels are polymeric networks with 
three dimensional structure which have the ability to absorb a 
great amount of water or biological fluids [2]. Avocado oil has 
been used as an antioxidant due to the high amount of oleic 
mono saturated fatty acids in the oil [3]. It also promotes the 
accumulation of HLD cholesterol that gives health benefits to 
the cardio vascular system [4]. In addition to that, it is useful 
as anti- inflammatory agent [5] and in cancer prevention [6]. 
This study aimed to prepare nanoemulsion hydrogel 
containing avocado oil for topical application on the skin. 
 
2. Material and Method  
Avocado oil (Sigma-Aldich, South Africa), Sucrose esters 
(laureate) (Juhalim, Malaysia), glycerol, and Carbopol 
(HMBG Chemicals, Malaysia). 
 

       
Figure-1: Ternary phase diagram showing concentration range of 
nanoemulsion components 

3. The results & Discussion  
The ternary phase diagram constructed and presented in fig 1, 
was used to aid in finding the concentration range of nano-
emulsions components [2]. Sucrose laurate has good 
emulsification property, which may be due to its excellent 
miscibility between components in the system. Szuts and 
Szabo-Revesz; Leong et al., found that nanoemulsion that 

used high HLB value like sucrose laurate as surfactant has 
good emulsification properties [7]. 
 
4. Conclusıon  
In the current investigation, the optimum Avocado oil 
nanoemulsion was prepared by heat inversion and self- 
emulsification techniques with a composition (60% w/w oil, 
16% w/w Stearate and 24% w/w glycerol). After achieving 
nanoemulsion, it was mixed with Carbopol and water to 
produce nanoemulsion hydrogel. The droplets size of 
nanoemulsions hydrogel were less than 200 nm with PDI 
below 0.2 and Low negative zeta potential > -30, which 
indicate that the formulations are stable. Finally, Rheology test 
for nanoemulsions hydrogel showed an increase with the 
increase in the oil concentration and the inclusion of Carbopol. 
 
* Presenter E-mail: aljazeramedical@yahoo.com  
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Morphology and Fiber size Distribution of Electrospun PAN/hBN  Nanocomposite 
for biomedical applications  
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Abstract -In this study, polyacrylonitrile (PAN) and hexagonal boron nitride (hBN) employed for fabricate porous, nanofibers matrix for bone 
tissue engineering. The influence of content, process parameters were optimized. Porous nanofibers matrix successfully prepared. The SEM 
results showed that the diameter and porosity of nanofibers were varies with spinning parameters and content concentration. However, Images 
showed that 8-10%  PAN with low hBN content shows smaller diameters, highly porous fibers with minim defects, ADF ranging 340-370 nm. In 
conclusion the matrix has structural feature close to natural matrix, and are of potential interest for further biocompatibility investigation. 
 
keywords: nanofibers, PAN, hBN, nanocomposite, biomedical engineering. 

1. Introduction  
Electrospinning is simple efficient and inexpensive technique 
used for fabricate fibrous polymer material with submicron 
diameter and highly specific surface area [1]. These material 
found a place in diverse applications including wound healing 
[2] tissue engineering [3] and regenerative medicine [4]. In 
this study, polyacrylonitrile (PAN) and hexagonal boron 
nitride (hBN) as nanosized filler to improve physical 
properties [5] was employed for fabricate porous, nanofibers 
matrix for bone tissue engineering. 
 
2. Material & Method 
2.1 Material  
Polyacrylonitrile (PAN), DMF were purchased from Sigma 
Aldrich (Germany), hexagonal boron nitride with 70 nm 
particle size supplied from Lower friction (Ontario, Canada). 
Electrospinning process and SEM morphology study were 
conducted in faith university facilities, Istanbul, Turkey.   
 
2.2 Method 
2.2.1 preparation of electrospinning solution  
diffrent content of hBN (2.5, 5, 7.5, 10 w%) with respect to 
the weight of PAN (8%, 10%) were added to required amount 
of DMF as solvent and homogenized using ultrasonic bath for 
> 30 min. Then PAN added to dispersion. Magnetic stirrer was 
used to mix the solution at 60 C for overnight.  
    

    
 
Fig. 1 Scanning electron microscope (SEM)  images of  elecrospun of          
A). Pure PAN 8 w%, B)  PAN/2.5W W% hBN.  
   
2.3 Morphology study  
Samples of PAN and PAN/hBN with diffrent content 
nanofiber were gold coated prior to morphology studies. 
thereafter  images of whole nanofibers obtained.       
 

3. The results & Discussion  
The morphology of porous PAN and PAN/hBN nanofibers 
was characterized using SEM technique. fig.1 shows the SEM 
images of nanofibers of PAN before and after incorporate   
hBN. The SEM images of pure PAN and PAN/hBN 
nanocomposites membranes taken with different 
magnification can been seen in fig.1. the nanofibers had 
uniform structures. However, Images showed that 8-10%  
PAN with low hBN content shows smaller diameters, highly 
porous fibers with minim defects, ADF ranging 340-370 nm. 
 
4. Conclusıon  
A simple electrospinning technique using single syring pump, 
and high voltage source was employed to produce conteinous 
porous nanosized fibers scaffold from PAN, PAN/hBN. 
Images showed that 8 and 10%  PAN with low hBN content 
shows circular smaller diameters, highly porous fibers with 
minim defects, and avrage diameter size ranging from 340-370 
nm. However the result demonstar that the scaffold has 
structural feature close to natural matrix, and are of potential 
interest to be use for biomedical applications. 
 
* Poster presenter E-mail: aljazeramedical@yahoo.com  
  Corresponding E-mail : bozkurt@Fatih.edu.tr 
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Corrosion protection of stainless steel by poly(carbazole-co-pyrrole) coating deposited on TiO2 sol-gel 
film 
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Abstract— The poly(carbazole-co-pyrrole) copolymer was synthesized on TiO2 sol-gel pre-coated 304 SS by cyclic 
voltammetry in TBAP containing acetonitrile solution. The synthesized coating was characterized by ATR-FTIR and SEM. 
Corrosion protection behavior of the SS/TiO2/P(Cz-co-Py) electrode was evaluated by Eocp-t curves, potentiodynamic 
polarization and EIS methods. Eocp value of the SS/TiO2/P(Cz-co-Py) electrode is more nobler (~400 mV)  than SS electrode. 
EIS results showed that TiO2/poly(carbazole-co-pyrrole) composite film enhanced the corrosion resistance of SS up to 50 days 
of immersion in 0.1M HCl medium. Potentiodynamic polarization  curves reveal that  the lowest current density value was 
observed for the SS/TiO2/P(Cz-co-Py) electrode. 
 

Electrochemical deposition of poly(carbazole-co-pyrrole) 
P(Cz-co-Py) films was performed on TiO2 sol-gel precoated 
304 stainless steel (SS) electrode in 0.01 M monomers 
(3Cz:1Py) and 0.1 M tetrabutylammonium perchlorate 
(TBAP) containing acetonitrile solution by cyclic voltammetry 
technique. The sol–gel method for the preparation of TiO2 
film has been applied according to the literature [1,2]. 
Optimum monomer feed ratio was determined from the 
calculated corrosion current densities using Tafel 
extrapolation method of the potentiodynamic polarization 
curves recorded for the copolymer coated electrodes. Figure 1 
shows cyclic voltammograms relating to the P(Cz-co-Py) 
copolymer synthesis on SS/TiO2 electrode between +0.3 V 
and +1.4 V potential range at 50 mV/s scan rate over 20 cycle. 
 

 
 
Figure-1: Cyclic voltammograms recorded during P(Cz-co-Py) synthesis on 
SS/TiO2 electrode in 0.1 M TBAP containing acetonitrile solution 

Figure 2 reveals that steel surface was successively 
covered by TiO2/copolymer film. It can be seen that TiO2 sol 
gel coating and TiO2/copolymer coating have different 
morphologies.  

 

   
(a) (b) (c) 

 
Figure-2: SEM micrographs of the uncoated (a), TiO2 sol gel coated (b), 
TiO2/P(Cz-co-Py) coated (c) stainless steel electrodes 

The Eocp values of the uncoated and coated electrodes 
were monitored with time during 50 days of immersion in 0.1 
M HCl corrosive test solution. Copolymer and 
TiO2/copolymer coated electrodes have more nobler potential 
than uncoated steel and this indicates that the coatings are 
protective and inhibit the anodic reaction, consequently keep 
the metal in passive state. 

Potentiodynamic polarization curves recorded after 50 
days of immersion were given in Figure 3. It is apparent from 
the Figure 3 that, copolymer and TiO2/copolymer coated 
electrodes have lower corrosion current density values than 
the uncoated steel and these coatings decrease the corrosion 
rate of stainless steel. Corrosion parameters extracted from the 
potentiodynamic polarization curves by Tafel extrapolation 
were given in Table I. 

 

 
 
Figure-3: The potentiodynamic polarization curves recorded for uncoated and 
coated stainless steel electrodes in 0.1 M HCl solution 

 
Table-I Corrosion parameters calculated from the potentiodynamic 
polarization curves of the uncoated and coated stainless steel electrodes 
 

Electrode  Ecorr (V) icorr (A/cm2) 
SS -0.320 2.0×10-5 
SS/TiO2 -0.127 1.5×10-5 
SS/P(Cz-co-Py) -0.020 3.0×10-6 
SS/TiO2/ P(Cz-co-Py) 0.184 4.5×10-7 

 
*Corresponding author: gbereket@ogu.edu.tr 
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Development of Silver nanoparticle based assay for assessment of antioxidant activity of 
natural antioxidants 

Aijaz A. Bhutto1,2, Mustafa Culha2* 
1National Center of Excellence in Analytical Chemistry University of Sindh, 

Jamshoro-76080, Pakistan 
2Department of Genetics and Bioengineering, Yeditepe University, Atasxehir, 34755 Istanbul, Turkey 

 
Abstract-Aantioxidant potential of phenolic acids and citrus juices is estimated from the growth of silver 
nanoparticles. SNPs were generated using sodium citrate and further reduced with phenolic acids and citrus juices. 
The resulting intensity absorption bands of the particles as recorded by UV-Visible spectroscopy and Surface 
enhanced Raman scattering (SERS) correlates well with the antioxidant activity of test samples. The current method 
based on the generation and antioxidant-mediated growth of SNPs is rapid and convenient that can be used as an 
alternate to assess the antioxidant activity from the food sources saving the time and efforts as compared to currently 
used methods.

Several antioxidant activity assays with advantages and 
disadvantages have been reported in the literature [1,2]. 
Owing to the different drawbacks of these procedures, 
there is no standard quantitative method for the 
antioxidant activity or a total antioxidant nutritional 
index for food labeling [3]. This study aims to develop 
a simple, reliable and cost effective nanotechnology 
based assays for the evaluation of antioxidant activity 
of synthetic as well as natural antioxidants from food 
samples as model system. 

Sodium citrate generated Silver nanoparticles 
[4] were further treated with phenolic acids and citrus 
juices that caused the UV-Visible and Surface 
enhanced Raman scattering (SERS) absorption bands 
of the particles (as shown in figure) that correlated well 
with the antioxidant activity of test samples. 

 
 
 
 
 
 
 

 

 

Figure-1: Uv-Vis Spectra of Silver Nanoparticles 
(Control) and 0.2, 0.4, 0.6, 0.8, 1.0 and1.5 μM of Gallic 
acid added in SNP solution. 

 
 

 

 

 

 

 

 

Figure-2: SERS Study of SNPs (Control), SNPs treated 
with Gallic Acid, SNPs treated with Lemon juice 
sample and SNPs with lemon juice and Gallic acid in 
combination (A to C: from bottom upwards) 

Thanks to Yeditepe University for funding this study. 
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Electrical and surface characterization of PbS thin films  
prepared by ultrasonic spray pyrolysis 
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Abstract— In this work, PbS thin films were deposited onto microscope glass substrates by using ultrasonic spray 

pyrolysis technique at substrate temperature of 325±5°C and the effect of spraying solution molarity on electrical and 
surface properties of PbS thin films were studied. The electrical and surface characterization of the films were  

studied by means of four-probe method and atomic force microscope, respectively. 
 
 
PbS is a direct band gap p-type semiconductor material 

belonging to IV-VI group with a narrow band gap 
(Eg=0.41 eV for bulk PbS) with excitation Bohr radius of 
18 nm. Due to these properties, PbS thin films are used 
extensively for variety of applications such as solar cells, gas 
sensors, infrared detector devices, sensors, photoresistors 
etc. [1-4]. PbS thin films can be deposited by several 
techniques such as chemical bath deposition, spray pyrolysis, 
sputtering, electro-deposition and SILAR method [4-8]. 

In this study, PbS thin films were deposited onto 
microscope glass (1cm1cm) by ultrasonic spray pyrolysis 
technique (USP) at the substrate temperature of 3255°C 
controlled by using an iron-constantan thermocouple. The 
spraying solution was prepared by mixing the 1:1 volumes of 
lead acetate (Pb(CH3COO)2.2H2O) and thiourea (CS(NH2)2)  
at different solution molarity (0.01, 0.05, 0.10 and 0.15 M) 
and dissolved in deionized water.  Totally, 100 ml of solution 
was used and sprayed for 20 min. The solution flow rate was 
kept at 5 ml.min-1 and controlled by a flowmeter. The 
compressed air was used to as a carrier gas with a pressure of 
105 Pa. The electrical resistivities were measured at the room 
temperature by using Lucas Lab Pro 4-440N Four-Point 
Resistivity System and the surface characterization of the 
films were analyzed by using atomic force microscope (AFM, 
Park System XE70). OPT-S9000 Spectroscopic Ellipsometer 
was used to determine the thicknesses of the films (d) listed in 
Table 1. 

Four-point probe resistivity measurements at the room 
temperature were obtained for the electrical characterization of 
the films. Fig. 1 shows the variation of electrical resistivities 
listed in Table 1 of the films. It is seen on this figure and Table 
that electrical resistivity value slightly increases as a function 
of increasing of the molarity of spraying solution.  

 
Table-I. The thicknesses (d) and electrical resistivities () of the films. 

Molarity (M) 0.01 0.05 0.10 0.15 
d (nm) 95 180 235 485 
ρ (Ω.cm) 1.18105 2.31105 3.45105 6.85105 

 
 

 
 
 
 
 
 
 
 
 
Figure-1: The electrical resistivities of the PbS thin films. 

AFM images with scanning area of 22µm2 which were 
performed for PbS thin films are shown in Fig.2. From these 
images, it was seen that all films have nearly homogeneous 
surfaces. Also, remarkably changes at the number of white 
spots or hills were observed and surface homogenous of the 
films was deteriorated depending on the increasing of solution 
molarity.   

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure-2: The AFM images for PbS thin films. 

 
In summary, PbS thin films were successfully deposited 

by ultrasonic spray pyrolysis technique onto the glass 
substrates. The effects of different spraying solution molarity 
on electrical conductivity and surface properties were studied. 
The results presented indicate that the increasing of the 
molarity has a significant influence on electrical and surface 
properties of PbS thin films.  
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Implementation and Standardization of 3D Optical Circuit Patterns  
by Development of 2½D Direct-Write System 

Kaan Bodur,1* Erdal Bulgan2 

1Institute of Science, Engineering and Technology, Istanbul Technical University, Istanbul 34496, Turkey 

2School of Mechanical Engineering, Istanbul Technical University, Istanbul 34437, Turkey 
 

  
Abstract — Photolithography is studied to implement and standardize 3D optical circuit patterns by development of a 2½D 
Direct-Write Lithography System. Image processing and matrix-based dose distribution approaches are employed in order to 
accomplish proximity correction.  
 

In recent years, MEMS/NEMS are becoming widely used 
in devices manufactured via micro/nano-fabrication 
techniques. One of the core to such fabrication is lithography, 
and among those lithography processes are Photolithography 
(PL), Electron Beam Lithography (EBL), Deep UV 
Lithography (DUV) and Extreme UV Lithography (EUV) [1]. 
PL, DUV and EUV are processes based on parallel shadow 
masking, hence they are only suitable for homogeneous dose 
applications. On the contrary, EBL, provided it is based on 
serial raster scanning, is suitable for 2½D lithography, but it is 
expensive and relatively slow. The main purpose of this study 
is to implement and standardize 3D optical circuit patterns by 
development of a 2½D direct-write photolithography system.  

In the optical lithography setup presented herein, there is 
a laser source at 405 nm wavelength. Fiber optic cables 
connected to laser source are kept mechanically stable. Two 
servo motors manipulate the movement of the wafer holder. 
Both laser source and servo motors are computer controlled. 
Desired patterns are raster scan by manipulation of stage 
movements to replicate pattern matrices. Polymer is shot with 
corresponding doses. Later, generated pattern is transferred to 
device silicon layer of SOI-Wafer by Dry Chemical Etching as 
seen in Fig. 1. At this step, etch selectivity is to be investigated 
so that optimum etching recipe will be achieved.    
 

 
Figure 1:  Process plan  

Proximity effect is an important problem which arises 
as the patterns get smaller and closer to one another and as 
higher resolution is desired [2]. 

 
Figure 2:  Experimental results showing the Proximity Effect as a function of 
various doses. Inset shows a typical sample pattern  

In EBL, parameters of proximity function as shown 
in Eq. 1, ),( yxf , are investigated. In the function, x and y are 
the coordinates with respect to the point of electron incidence. 
The parameters α and β designate the characteristic widths of 
the forward and back scattered electrons. Ratio of the total 
energy absorbed by the photoresist due to backscattered 
electrons to that due to forward scattered electrons is 
represented by ɳ [3].  
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To implement the approach and to determine parameters, 
we have developed an algorithm. First, as illustrated in Fig. 2, 
critical dose for 2D lithography is obtained experimentally as 
a function of both exposure time (msec) and periodicity (µm). 
Results are also simulated using Python Imaging Library 
(PIL). In order to achieve 3D direct-write ability, effects of 
dose on the penetration depth are being studied both by Monte 
Carlo Simulation and experimentally. Finally, generated 3D 
patterns will be transferred to silicon substrate via Deep-
Reactive-Ion-Etching (DRIE) so as to achieve 3D optical 
circuit patterns, where etch selectivity between substrate 
material and photoresist is to be definitive for pattern surface 
topology. The approach proposed herein is expected to lead 
out-of-plane optical coupling in integrated Planar Lightwave 
Circuits (PLCs) to enable 3D stack photonic systems.  

We acknowledge Sabancı University’s Nanotechnology 
Research and Application Center (SU-NUM) for allowing the 
use of their cleanroom facilities. 
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Evaluation of Anti-Cancer Effect of CurcuEmulsomes on Various Cancer Cell Line Models 
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Abstract— Curcumin has well-known anti-cancer properties. However, its extremely poor water solubility and low 
bioavailability following oral administration are major limitations for its clinical use. Recently, various drug delivery systems 
were studied to overcome these problems. One promising study was CurcuEmulsomes offering a surfactant-free biocompatible 
approach and enabling a controlled release of curcumin inside the cell. This study focuses on use of CurcuEmulsomes on 
various cancer models such as prostate, breast and pancreas where the cellular uptake are investigated. Different 
CurcuEmulsome formulations are prepared and characterized by size, zeta potential and drug loading capacity. The in vitro 
cell culture model includes epithelial cell lines to evaluate and clarify the safety of the designed nanoformulation.   

     Drug delivery systems (DDS) have site-specific drug 
targeting mechanisms by using nanoparticles are known for 
minimizing drug degradation while increasing bioavailability. 
Emulsomes are novel drug delivery systems that are lipoidal 
vesicular systems comprising of a solid tripalmitin core 
surrounded by phospholipid multi-layers, offer high loading 
capacity for hydrophobic substances and controlled drug 
releases [1].  

Curcumin is a natural hydrophobic polyphenolic 
derived from Curcuma longa (turmeric) herb which is from the 
Zingiberaceae family [2]. Studies showed that curcumin 
blocks cell cycle progression and triggers tumor cell apoptosis. 
Although, curcumin is known to have an anti-cancer property 
the clinical use of curcumin is limited. This is due to its 
extremely poor water solubility and low bioavailability 
following oral administration [3]. Addressing this problem, the 
novel curcumin-emulsome nanoformulations, so-called 
CurcuEmulsomes, are introduced where curcumin is 
encapsulated inside the lipid matrix of the nanocarrier in order 
to improve the solubility of curcumin by 10,000 fold and to 
promote its delivery into cells and tissues in the body 
(Figure 1-A)[1,3]. Thereby prolonging the therapeutic effect 
of the molecule. 

 

Figure 1: CurcuEmulsome Drug Delivery System. Length of scale bars 
correspond to (C) 10 µm, (D) and (E) 100 nm. 

 
 Our study involves the different CurcuEmulsome 

formulations and their characterization studies including zeta 
potential, particle size distribution and their drug loading 
capacity. Figure 2 shows the SEM images of the 
CurcuEmulsome formulation prepared for this study. 

CurcuEmulsomes uptaken by HepG2 human liver 
carcinoma cell line showed a prolonged biological activity and 
demonstrated therapeutic efficacy compared to free curcumin 
structures [3]. 

 
 

Figure 2: SEM image of the CurcuEmulsome 

Our study focuses on use of CurcuEmulsomes on various 
cancer models such as prostate, breast and pancreas where the 
cellular uptake are investigated. Prostate, breast and pancreas 
cancer and healthy cell lines were treated with different 
concentrations of CurcuEmulsomes and incubated for 24, 48 
and 72 hour time intervals. Cellular uptake of 
CurcuEmulsomes by prostate, breast and pancreas cancers 
were analyzed by fluorescence microscopy by the auto-
fluorescence property of curcumin. Figure 3 shows MCF7 
human breast carcinoma cell line treated with 20 µM 
CurciEmulsome treated for 48 hours. 

 

 
 

Figure 3: MCF7 breast cancer cell uptake of 20 µM CurciEmulsome taken by 
fluorescence microscopy. 

In conclusion, the in-vitro efficacy of CurcuEmulsomes 
show a promise in anticancer therapy.  
 
Keywords: Curcumin, CurcuEmulsome, anticancer therapy 
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Abstract— Heterostructured lithium ferrite [LiFe5O8, (LFO)] thin films were fabricated using pulse laser deposition technique 
(PLD) on rock solt MgO and isostructural spinel MgAl2O4 (MAO) substrates. Structural, magnetic, and ferromagnetic 
resonance (FMR) studies have been done for (LFO) thin films as a function of substrate-induced strain and growth 
temperature. XRD studies reveal that all peaks on XRD patterns belong to LFO thin films, so no indication of secondary phase 
found. The lowest roughness value comes from the sample growth on MgO substrate. We found from magnetic measurements 
that the sample on MAO has close to bulk magnetization value (2.5 μB/formula unit. ~320 emu/cc) and the sample on MgO 
substrate had much lower magnetization and did not saturate at high fields. Through FMR spectra analysis, we find the 
magnetic ordering in LFO thin films at room temperature. The best fitting of FMR spectra, reveals the presence of two 
magnetic phases with separate easy and hard axis periodicities of LFO film planes. 
 

Iron based oxides have attracted the close attention of scientist 
for practical usage due to environmentally friendly and lower 
cost compared to other commonly used materials such as Ni 
and Co  materials [1]. Lithium iron oxides such as LiFeO2 and 
LiFe5O8 are major topics in the area of energy storage as well 
as promising candidates for cathode materials in rechargeable 
lithium batteries. Ultra thin films of LFO (LiFe5O8) is an oxide 
with high saturation magnetization of (2.5 B/formula unit) 
and a high Curie temperature of 950 K. Structurally, LFO 
exhibits the inverse spinel, in which the tetrahedral sites are 
filled by Fe3+, and Li+ and Fe3+ share the octahedral sites. 
Transition metal oxide LFO has ordered α (space group 
P4132) and disordered β (space group Fd3m) crystallographic 
phases. While, in the disordered phase Li+ and Fe+ ions are 
distributed randomly, in ordered phase, these ions exist in the 
octahedral sites in the ratio of 1:3 under the order-disorder 
transition temperature of ~ 750 ° C. The LFO has a primitive 
cubic unit cell with a=c=8.33 Å [2]. A detailed texture and 
epitaxy analysis performed [2]. X-ray diffraction is a relatively 
limited tool to bring out the indication of different epitaxial 
growth on the substrates with different crystal symmetries and 
orientations. In this study, detailed FMR analysis presents the 
results of room temperature ferromagnetic resonance (FMR) 
spectra of epitaxial LFO thin films grown on MgO and 
MgAl2O4  (MAO) substrates. In the film plane of LFO, the 
coexistence of two magnetic phases with different easy and 
hard axis periodicities were determined by best fitting of FMR 
spectra.  

 

 

 

 

 

Fig. 1 Shows AFM and magnetic properties of LFO thin films. 

 

 

[1] Tabuchi, M. Ado, K. Sakaebe, H. Masquelier, C. Kageyama, H. 
Nakamura, O. Preparation of LiCoO2 and LiCo1–xFexO2 using hydrothermal 
reactions,, Solid State  Ionics 79 (1995) 220. 
[2] Boyraz, C. Mazumdar, D. Iliev, M. Marinova, M. and Gupta, A., 
Structural and magnetic properties of lithium ferrite LiFe5O thin films: 
Influence of substrate on the octahedral site order Applied Physics Letter 98 
(2011). 

Acknowledgements: This study was supported by GYTE, 
BAP 2013-A-10 

 

 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

228



Investigating the effect of temperature on Au nanoparticle binding through biotinylated 
DNA hybridization 

 
Serpil Boz1, Murat Danışman2 , Güzin Köktürk3, Yıldız Uludağ3 

 
1 Gedik University, Faculty of Engineering, Mechatronics Engineering Department, Yakacık-Kartal, Istanbul, Turkey 

2 Gedik University, Faculty of Engineering, Electric-Electronics Engineering Department, Yakacık-Kartal, Istanbul, Turkey 

3 Bioelectronic Devices and Systems Group, UEKAE - BILGEM - The Scientific and Technological Research Council of Turkey 
(TUBITAK), 41470 Gebze/Kocaeli, Turkey 

 
Abstract— In today’s technology, nano particles are widely used in many fields such as material 
science, biology and electronics. Especially in the fields of medicine and biochemistry, the use of 
different properties of nanoparticles has gained great interest for developing novel sensing and 
imaging techniques. Many of these techniques benefit from surface plasmons which are results of 
oscillating free electrons of nanoparticles due to their interaction with electromagnetic wave. 
 
In our study, spherical, gold nanoparticles with a radius of 20 nm are coated with Neutravidin which 
has high affinity to biotin molecule. Then, 32 base pair biotinylated DNA molecules as primer and 
their complementary sequences were used to bind Au nanoparticles through DNA hybridization. The 
mixed solutions were then investigated using UV-Vis spectroscopy method at    four different  
temperatures to observe the change in plasmonic response. 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

229



Production of IgY Antibody for Diagnosis and Treatment of Viral Infection  
Yasemin Budama Kılınç1* 

http://www.bioeng.yildiz.edu.tr/vacdia/index.html  
1 Bioengineering Department, Yildiz Technical University, İstanbul 34220, Turkey 

 
Abstract— Nanotechnological approaches are very popular in diagnostic and therapeutic applications of disease. Nanoparticles are widely 
used in diagnostic application with conjugated antibody and therapeutic application with various biocompatible polymers as a drug delivery 
systems. In this paper, for the first time in the literature, new generation antibody type named IgY antibodies against M2e peptide sequence 
of Influenza A strains were obtained from chickens. This obtained antibody may have diagnosis and therapeutic potential on particularly 
pandemic periods.  

 
 

Influenza is a viral infection that attacks respiratory 
system. Influenza viruses distributed in three genera, influenza 
A, B and C [1]. Influenza A is classically characterized by an 
abrupt onset of systemic symptoms, with fever, chills, 
headache, myalgia, malaise and anorexia, in addition to 
respiratory symptoms such as cough, pharyngitis and 
rhinorrhoea. Just one meter distance is risky area for infections 
[1,2].. It is a readily contagious, affecting all age groups all 
over the world and is an important viral disease that can cause 
death in patients with chronic disease. Until now causing 
epidemics and pandemics and according to World Health 
Organiation’s experts should be expected to lead pandemics in 
subsequent years [3].  

 
Figure-1: Shematic presentation of Influenza A virus structure [4]. 

In influenza A viruses, one of the most important 
structural proteins is matrix protein 2 (M2) [5]. The M2 
protein, the internal membrane protein, is made up of an 
ectodomain part, which is a single membrane spanning 
domain  located at the N-terminus, and a cytoplasmic tail, 
which is found in the C-terminal [6]. Because of being the 
conserved region, M2e protein is a strategic component of the 
virus to diagnosis and deals with the Influenza A virus. 

There are four basic methods available for the diagnosis 
of influenza; virus culture, molecular tests, rapid diagnosis 
tests, rapid immunochromatographic tests and serological tests 
[7]. 

Antibodies have an important role in the in the 
diagnosis. The antibodies derived from mammals have 
disadvantages such as binding rheumatoid factor, being 
relatively expensive and invasive. IgY antibodies are obtained 
from chicken have advantages like less invasive 
manufacturing process, easy to isolate, having higher affinity 
compared to IgG antibodies and low production cost [8].  

Up to now, although specific IgY production is made for 
different strains of Influenza A, including a wide variety of 
agents, any study specific to M2e peptide has not been made. 

 
Figure-2: Production process of IgY. 

In this study, IgY antibodies were produced by using 24 
amino acids-long M2 peptide sequence for the first time. In 
this regard, firstly, hens were immunized with the M2e 
peptide. IgY antibodies were obtained from eggs and purified. 
Then the activity of influenza virus M2e-specific IgY 
antibodies was calculated by the ELISA method. Influenza A 
virus M2e peptide-specific IgY antibody was found to be 
obtained in high amounts by spectrophotometric assay results.  

As a result of this study, M2e spesific IgY antibodies that 
will contribute the development of alternative strategies in 
diagnosis, treatment and prevention of Influenza A virus, were 
produced and conjugated with gold nanoparticles for 
immunochromatographic rapid test applications. For future 
studies, M2e specific IgY antibodies will also encapsulate 
with biocompatible polymer (approved by FDA). M2e specific 
IgY antibodies loaded nanoparticles may contribute the 
immunotherapy strategies of Influenza A virus. 
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Abstract— Biopolymers have unique features like biocompatibility and biodegradability. Due to these features, their usage 
and research in the biomedical area is expanding. Chitosan, a polysaccharide derived from chitin is a good example for 
biopolymers. On the other hand, papain is a proteolytic enzyme and it’s known that it contributes to wound healing. Since both 
chitosan and papain have wound healing and antibacterial properties, we would like to observe if we can improve these 
properties by producing papain loaded chitosan nanoparticles. 
 

Interest in biomedical applications of biopolymers is 
growing quickly mainly due to their remarkable 
biocompatibility and biodegradability properties, among many 
others. Chitosan — a polysaccharide derived from chitin, 
obtained mainly by extraction from crustacean shells such as 
crab and shrimp, is such an example. It has been studied for 
many medical applications such as tissue engineering and drug 
delivery systems [1,2]. When it is placed in contact with 
biological tissues, it does not provoke immunogenic reactions, 
while it promotes cellular adhesion and inhibits scar formation 
[3]. Another advantage of using chitosan in tissue regeneration 
is that it allows optimum oxygen permeability for all the 
tissues and avoids the loss of body fluids [4].  

Papain is a proteolytic enzyme extracted from Carica 
papaya, which can be used to increase chitosan's wound 
healing capability. Papain presents anti-inflammatory, 
antibacterial, and antioxidant properties [5-7] and can be used 
in the treatment of large skin lesions. This is attributed to its 
ability to remove injured tissues and to stimulate the healing 
process [8]. 

The combination of chitosan nanoparticles and papain has 
the potential to provide a successful wound dresser for skin 
damage recovery. 

Among variety of methods developed to prepare chitosan 
nanoparticles, ionic gelation technique has attracted 
considerable attention due to this process is non-toxic, organic 
solvent free, convenient and controllable [11]. Ionic gelation 
technique is based on the ionic interactions between the 
positively charged primary amino groups of chitosan and the 
negatively charged groups of polyanion, such as sodium 
tripolyphosphate (TPP), which is the most extensively used 
ion cross-linking agent due to its non-toxic and multivalent 
properties [12]. 

In this study, molecular weight of chitosan was 
determined with dilute solution viscometry and Gel 
Permeation Chromatography (GPC). Ionic gelation method 
was used to prepare chitosan nanoparticles. Further 
characterizations were performed with fourier-transform 
infrared spectroscopy (FT-IR), dynamic light scattering 
(DLS), UltraViolet-Spectrometer, Atomic Force Microscopy 
(AFM) and scanning electron microscopy (SEM). Minimal 
Inhibitory Concentration (MIC) was also measured. 

 
 
 
 
 
 

 
Table-I: Peptide/Polymer ratio and nanoparticle size 

 
SAMPLE 

 
Peptide/Polymer 

Ratio 
Nanoparticle 

Size (nm) 
Polydispersity 

index (PdI)
CN - 117,0 0,202 

CN-Papain 0.1/1 92,4 0.179 
CN: Chitosan nanoparticle. 
CN-Papain: Papain loaded Chitosan nanoparticle. 

 

 
 

Figure-2: Zeta size of papain loaded chitosan nanoparticles 
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Abstract: Polymeric nanoparticles are used in various medical applications such as drug release, antigen release, tissue 
engineering and also in many applications of biotechnology. Encapsulation of insulin molecules with PLGA enhances the 
insulin activity in gastrointestinal system. In this study, insulin-PLGA nanoparticles were synthesized by double emulsion 
method and cytotoxicity of  PLGA and insulin loaded PLGA nanoparticles were examined for different concentrations in vitro 
in the L929 cells by MTT. 

Insulin plays a central role in glucose metabolism in the 
body and is composed of two polypeptide chains called as A 
and B chain [1]. Insulin is the most effective drug used in 
treatment of diabetes mellitus for adjusting glucose levels. 
However, insulin is rapidly degraded by proteolytic enzymes 
in gastrointestinal tract and slightly absorbed after oral 
administration [2].  

The encapsulation of different molecules are extended 
the application fields of nanoparticles, and gives enhanced 
features (for example; ability to cross biological membranes) 
[4,5]  

It has been develop strategies such as association to 
antiprotease hydrogel or cyclodextrins and combining with 
cyclodextrins, bile salts and surfactants to protect the insulin 
from biodegradation and increase intestinal absorption. Insulin 
is also encapsulated in biodegradable nano structures such as 
nanocapsules, nanospheres or microspheres [6].  

In this study, PLGA and insulin loaded PLGA 
nanoparticles were synthesized with double emulsion (w/o/w) 
method. After optimization and characterization experiments 
of nanoparticles, optimum nanoparticles were used six 
different concentration (C=1;5; 25; 50; 250; 500 µl/ml) in cell 
culture experiments. 

 
L929 cell line was used for cytotoxicity studies. Cells 

were cultured in flasks and incubated at 37 °C for 3 days until 
they were confluent in the 5% CO2 incubator. Trypsinization 
process was applied on cells and detached cells were obtained 
with centrifugation.  

 

 
Figure-1: MTT reaction in culture. 

 
L929 cells with the concentration of 105 cell/ml were 

seeded to the 96 well plate. After 24 hours incubation, 
different concentration of nanoparticles was added to the wells 
and incubated for 24 hours. After that MTT solution was 

prepared and loaded into the wells. It was incubated for 4 
hours in a dark environment at 37 °C. After, liquids containing 
MTT solution were aspirated 100 µl DMSO was added in each 
well at room temperature. After incubation for 30 minutes, the 
optical density was measured at 570 nm with ELISA reader. 
Then, the percent viability was calculated with the equation: 

 

%Viability
Absorbance of experimental group

Absorbance of control group
x100 

 

 
Figure-2: Viability of cells exposed to different concentration of PLGA and 
insulin loaded PLGA NP. 
 

In consequence of the cell culture experiments, it was 
seen that PLGA and insulin loaded PLGA nanoparticles have 
no toxic effect in low concentrations. At the high 
concentrations of nanoparticles, viability was found around 
80%.  
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Abstract— PdO films were synthesized by thermal oxidation of the Pd films using a reactor equipped with a glass chamber at 
the normal air ambient. Scanning Elecron Microscopy (SEM) and Electron Diffraction Spectroscopy (EDS) were performed 
before and after oxidation process (Figure 1 and 2). The film was characterized by X-Ray Diffraction Spectrometer (XRD) and 
Field Emission Scanning Electron Microscopy (FE-SEM). 
 

There is an increasing demand for monitoring methane 
gas (CH4) for the safety and process control in homes, 
industries and mines. CH4 is a colorless and odorless 
flammable gas that occurs abundantly in nature as the chief 
constituent of natural gas. Mixtures of air containing 5–14% 
of CH4 are explosive, and the explosion of such mixtures has 
been a frequent cause of disasters in coal mines [1]. It is in 
great need of development of sensors for detecting methane 
gas quickly and accurately in the coalmine. Palladium oxide 
(PdO) is a gas-sensing material with a very wide range of 
applications, especially in the combustion-type methane 
sensor applications [2,3]. Also Palladium oxide (PdO) is a p-
type oxide semiconductor, which has an extended use in the 
fabrication of electronic devices [4,5]. PdO can be used as 
either nanometric films or films with nanoparticle 
distributions. 

 
 

Figure-1: SEM image of synthesized PdO nanoparticle distributed film. 

In this study, PdO films were synthesized by thermal 
oxidation of the Pd films using a reactor equipped with a glass 
chamber at the normal air ambient. First of all, Pd nanoparticle 
coating on glass substrate was prepared by a facile chemical 
deposition method in a aqueous media with pyrogallol. 
Pyrogallol is both reducer and stabilizer.  Then the oxidation 
process was performed in the temperature range of 973 K. 
Scanning Elecron Microscopy (SEM) and Electron Diffraction 
Spectroscopy (EDS) were performed before and after 
oxidation process (Figure 1 and 2). The film was characterized 
by X-Ray Diffraction Spectrometer (XRD) and Field Emission 
Scanning Electron Microscopy (FE-SEM). 
 

 
 

 
Figure-2: EDS pattern of synthesized PdO nanoparticle distributed film. 

Acknowledgment: This work has been supported by the 
TUBİTAK under Grant No. 315M250 
 
*Corresponding author: ebulut@sakarya.edu.tr 
[1] J.O. Dennis, M.K. Saidin, M.M. Abd Karim, M.R. Sahar, IEEE ICSE 
(2000) 57–61. 
[2] P. Mitra, H.S. Maiti, Sens. Actuators B 97 (2004) 49–58. 
[3] V.A. Chaudhary, I.S. Mulla, K. Vijayamohanan, Sens. Actuators B 50 
(1998) 45–51. 
[4] H. Su, Q. Dong, J. Han, D. Zhang, Q. Guo, Biomacromolecules 9 (2) 
(2008) 499. 
[5] M. Cristina, F. Oliveira, Electrochem. Acta 53 (28) (2008) 8138. 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

233



The Use of Nanopatterned Polycarbonate Films as  SERS Substrates for Detecting Alzheimer`s 
Protein 

 
Sevde Altuntas,1 Fatih Buyukserin,2*  

1 Micro and Nanotechnology Graduate Program, TOBB Univ. of Econ. & Technology, Ankara 06560, Turkey  
2 Department of Biomedical Engineering, TOBB Univ. of Econ.& Technology, Ankara 06560, Turkey 

 
  

Abstract— Our project proposes to fabricate diagnostic test models that utilize Au-coated nanopatterned polycarbonate (PC) 
surfaces modified with Thioflavin-T to detect low concentrations of Alzheimer’s Amiloid – β protein in water and artificial 
saliva medium via the enhancement of protein SERS signal.  
 
 

Today, Alzheimer’s disease is significantly more 
pronounced and it is responsible for irreversible neural 
damage of cerebral cortex and hippocampus. It seems possible 
to develop early diagnostic tools to decrease or annihilate 
harmful effects of the disease which seems to originate from 
the Amyloid-β 1-42 protein that accumulates in brain in the 
form plaques as dictated by several literature reports. The 
basic problem of such a diagnostic tool for clinical or R & D 
study is the low amount of protein that cannot be detected 
properly in body liquids such as blood, saliva or urine. To 
solve this problem, tests like ELISA or PCR are proposed 
which are expensive, require specialized personnel and can 
contain complex protocols. Surface-enhanced Raman 
Spectroscopy (SERS) can potentially allow even single 
molecule detection in solutions or solid surfaces. In addition, 
SERS signal from a target molecule can be further increased 
by using nano patterned surfaces when compared to smooth 
counterparts. Moreover, Raman signals are specific to 
molecules, so one can comment about content of a sample.  

In this context, our study proposes to fabricate diagnostic 
test models that utilize Au-coated nano patterned 
polycarbonate (PC) surfaces modified with Thioflavin - T to 
detect low concentrations of Amyloid-β 1-42 protein in water 
and artificial saliva medium by the enhancement of protein 
SERS signal. The nano patterned PC surface that was used to 
enhance SERS signal was fabricated by using Anodic 
Alumina Membranes (AAM) as template. It is possible to 
produce AAMs with different column structures and varying 
thicknesses depending on voltage and anodization time. After 
fabrication process, the pore diameter of AAMs can be 
arranged with dilute acid solution treatment. In this study, two 
different columns structures were prepared. After a surface 
modification to decrease their surface energy, AAMs were 
treated with PC solution. Following the solvent evaporation, 
nano patterned PC films with tunable pillared structures were 
peeled off from the membrane surface (Figure 1). 
 

 

   

Figure-1: SEM images of nanopatterned surface (a), and branched 
nanopatterned surface (b). 

The PC film was then modified with Au and Thioflavin-T 
for the detection of Amyloid-β 1-42 protein. The protein 
detection studies were conducted first in water via this 
biosensor platform. Same measurements are currently being 
conducted in artificial saliva to detect the presence of Amyloid 
Amyloid-β 1-42 protein. SEM, SERS, FTIR, fluorescence 
microscopy and contact angle measurements were carried out 
for the characterization of different surfaces and further 
demonstration of the protein attachment. This work was 
supported by The Scientific and Technological Research 
Council of Turkey (TUBITAK) Grant No: 214Z167. 
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Abstract— In this study, the rod type fluxgate sensor was designed in order to scan of magnetic domains on the ordinary 
credit card strip. The sensitivity of the developed sensor was found to be 599 V/T. The noise power density was  determined to 
be 0,9 nT/Hz@1Hz. Two different time-dependent measurements were carried out with this sensor.  
 

Many kinds of high sensitive magnetic field sensors have been 
developed. Among them, the fluxgate sensor is one of the 
most usually used magnetic types, due to their high linearity, 
good stability in the relatively wide temperature range and 
good resistance to cross-field. It is the most suitable sensors 
for precise measurement of the DC and low-frequency AC 
magnetic field vector. It is used in many application areas such 
as satellite applications, industrial devices, geophysical 
exploration, and medical implementations [1-3]. 

The fluxgate magnetometer is based on using excitation and 
pick-up coils around a magnetic core. Excitation coil is used to 
produce an alternating magnetic field in order periodically to 
saturate the magnetic core and then pick-up coil is used to 
measure the change in magnetic flux in the core.  

We have designed rod type fluxgate sensor as shown in Fig.1. 
The pick-up coil was wrapped tightly over the ceramic rod 
with a copper wire 100 μm in diameter. The excitation coil 
was wrapped over the pick-up coil with a copper wire 200 μm 
in diameter. The magnetic core which is obtained by Unitika 
Ltd. was put into the coil system through the hole of the 
ceramic.  

 

Figure-1:   Schematic view of  the  sensor with  the  soft magnetic core with a 

diameter of 100 µm.  

In this study, we scanned magnetic domain on the credit card 
strip using XY stage with scanning steps of 10 μm. It is 
possible to scanning magnetic domain an arbitrary magnetic 

card stripes with this technique. The lift off between the credit 
card and the sensor head is close enough as shown in Fig.2 
which is the general view of the measurement setup. Data 
values on the credit card strip were collected at each step point 
using a LabVIEW program. Then, the values were converted 
RGB (red-green-blue) color codes into using MATLAB 
program. Measurements were carried out in an unshielded 
environment. 

 

Figure-2: General view of measurement setup. 

Two different time-dependent measurements were carried out 
with scanning steps of 10 μm. The number of data was taken 
at each step point in the second measurement is larger than 
that taken in the first measurement. The first measurement was 
completed in half an hour and we observed some of the noises 
among magnetic domains (see Fig.3a). The second one was 
completed in five hours and we observed that the magnetic 
domains were separated by a very clear line (see Fig.3b).  
 

  
Figure-3: Scanning result of credit card using the rod type fluxgate sensor. 
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Abstract— This work is related to salt-acid-surfactant liquid lyotropic liquid crystalline mesophase (LLCM) preparation and into, Silver 
Phosphate thin film. The motivation behind this work is to use silver nitrate and phosphoric acid to prepare Ag3PO4 nanostructure thin film, 
which is an excellent photocatalyst for the oxidation of water and also decomposition of organic dyes. The fresh samples for different amount of 
silver and phosphoric acid form mesocrystals that were characterized using X-Ray diffraction, POM, and ATR-FTIR techniques. The calcined 
film undergoes a color change under the visible light from yellow to dark brown. Various test and measurements were made to determine the 
characteristics of the Ag3PO4 films. 

There are many recent studies on silver phosphate 
semiconductor for its photo oxidation properties under visible-
light irradiation [1]. Thus, it is known that Ag3PO4 has a 
suitable band gap and harvest light effectively, but the stability 
remains a problem, thus many work focuses on the photo 
stability of this material [2]. In this work focuses on the 
synthesis of Ag3PO4 film using a salt-acid-surfactant LLCM to 
create effective photo catalyst for degradation of various dyes 
and its photo stability by introducing carbon, or embedding 
Ag3PO4 into calcium hydroxyapatite [3].   
 

The first step of the preparation is to obtain AgNO3-
H3PO4-CnH2n+1(OCH2CH2)mOH LLCM thin films. The fresh 
and calcined films were characterized using various 
techniques. The fresh diffracts at small angles. However 
during aging the LLCM is converted into mesocrystals, see 
Figure 1. The ATR-FTIR spectra show that, within 30 min, the 
phosphate peaks become sharper, and the POM image shows 
the formation of mesocrystal; even after 7 days the 
mesocrystals are stable, Figure 1.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure1. POM image of 6:2 AgNO3/H3PO4 mole ratio fresh film after 7 days. 
 
 
 

Figure 2 shows two SEM images of the calcined 
samples over a Si wafer. The mesocrystals provide bulk 
Ag3PO4 at low temperatures but at higher temperatures a film 
formation was observed. 

 
 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Figure 2. SEM images for 6:2 AgNO3/H3PO4 calcined at 100°C and 300°C. 

 
Nevertheless, the photocatalytic property towards organic dye 
decomposition has been demonstrated. Even though the 
sample is contaminated with silver nanoparticles, it 
decomposed the dye in a very short time. However, further 
studies are necessary to improve the film quality, porosity and 
stability of this highly photo active material using LLCM 
approach.  
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Abstract— P3HT organic field-effect transistors(OFETs) were fabricated on ITO PMMA-Ta2O5 composite layer coated 
gate dielectric using Au source/drain electrodes. Their device characteristics were examined after annealing the OFETs in 
atmosphere. 
 

Organic field effect transistors (OFETs) have attracted 
considerable attention in recent several years. They have 
successful applications in optical and electronic device.[1] 
Inexpensive device fabrication process and low operating 
voltages required for electronic technologies. Reduction of 
device size and decreasing cost that can also achieved using 
high capacitance insulators.  In this regards we prefer 
alternative metal oxide (HfO2, Al2O3[2,3], Ta2O5[4,5]...)  as 
an insulator. Poly(3-hexylthiophene-2,5-diyl) (P3HT) and poly 
methyl methacrylate (PMMA) is well known polymeric 
semiconductors and insulator to produce OFETs. 

 
In this work, we have demonstrated how Ta2O5 can 

influence the electrical characteristics of PMMA insulator in 
organic field-effect transistors. P3HT field effect transistors 
(OFETs) with a composite PMMA-Ta2O5 layer that is spin-
coated on top of P3HT active layer. 
 

 It was observed that the channel current and the field-
effect mobility increase with Ta2O5 quantity on PMMA. 
Threshold voltage (Vth) value was shifted about from 110V to 
40V. Also we have observed that increased mobility. 

 
Figure-1: Output and transfer characteristic of 0% Ta2O5-PMMA OFETs 

 
Figure-1: Output and transfer characteristic of 50% Ta2O5-PMMA OFETs 

 

 
 

Figure-2: SEM image of 0% Ta2O5- PMMA film 

 

Figure-2: SEM image of 50% Ta2O5-PMMA film 
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Abstract— We investigated the influence of asymmetrical Zn(II) Pcs bearing a carboxylic acid group and four 
hexylthia groups at the peripheral positions have been designed and synthesized. the COOH group and the 
positions of hexylthia  groups on the OFET performance. 

Organic semiconductors have considerable interest 
because of their growing performance in optical and electronic 
device.[1] One of them also organic field effect transistors. 
Organic field-effect transistors (OFETs) have been used in 
many technological applications due to the provided unique 
properties like mechanical flexibility, light weight, 
transparency and low cost [2-4].  

 
In this work, asymmetrical Zn(II) Pcs bearing a 

carboxylic acid group and four hexylthia groups at the 
peripheral positions have been designed and synthesized. We 
investigated the influence of the COOH group and the 
positions of  hexylthia  groups on the OFET performance.  

 
Before it was prepared 15% wt PVA- pure water solution 

(avarage molecular weight ~30). This solution mixed at 110 
oC during the day. Same time ITO substrate was vibrate in 
pure water, acetone and ethanol respectively for cleaning. 

  
 
 
 
 

 
 

 
Figure-1: Asymmetrical Zn(II) Pcs bearing a carboxylic acid group and four 
hexylthia groups at the peripheral positions and OFET structure  

After claening process, PVA solution was coated on the ITO 
substrate by spin coating method. The PVA films was 
annealed for one day in glove box at 60 oC. ZnPc was also 
coated by spin coating method as an active layer and annealed 
at 50 oC during 30 minutes. And then Silver (Ag) was 
evaporated on the ZnPc film as source-drain electrode. For the  
 

transistor characterization was used Keithley 4200 
semiconductor characterization device. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure-2:Output characteristic of OFET 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure-2:Transfer characteristic of  OFET 
 
The goal of this work is improve the performance OFET. We 
have observed that increased mobility (4,8×10−2 cm2 V−1 s−1)  
according to studies in the literature. [5] 
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Investigation of Enhanced Properties of Poly(ethylene-co-vinyl acetate) with Montmorillonite 
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Abstract— Nanocomposites are a new class of composites which are particle-filled polymers for which at least one dimension of 
the dispersed particles is in the nanometer range. In recent years, polymer/clay nanocomposites have attracted the interest of 
polymer in filled polymers. Ethylene vinyl acetate copolymers (EVA) have been widely studied in various areas. EVA is 
an elastomeric polymer that produces materials which are "rubber-like" in softness and flexibility. EVA has been used medical 
applications because of good clarity and gloss, low-temperature toughness, stress-crack resistance, hot-melt adhesive waterproof 
properties. In this study, Montmorillonite (MMT) was used as filler material. High shear mixer was used with different mixing 
modes. Mechanic and optical properties were investigated by using mechanical testing machine and optical micsocopy. 

Key words: thermal degradation, EVA, optical properties, mechanical properties, MMT 
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Preparation, Characterization and Properites of Montmorillonite Based Poly(lactic acid) 
Nanomaterials 

Tolga Yirmibesoglu,1 Reyhan Ozdogan 1 and Mithat Celebi1* 

 
Abstract— Nanocomposites are class of composites, that are particle-filled polymers for which at least one dimension of the 
dispersed particles is in the nanometer range. In recent years, polymer/clay nanocomposites have more interest of polymer 
scientists in filled polymers. In this study, Montmorillonite based poly(lactic acid) biodegradable nanocomposites were 
prepared and characterized.  Poly(lactic acid) was dissolved in chloroform and mixed with montmorillonite with different 
mixing modes using high shear mixing apparatus. 

Polymers and polymer nanocomposites, because of their 
adequate strength, lightness, versatility, ease of processing and 
low cost, have been widely employed to replace the traditional 
metals and ceramics in microelectronic packaging, coatings, 
aerospace, automotive, food packaging and biomedical 
applications [1].  

Nanocomposites are a new class of composites that are 
particle-filled polymers for which at least one dimension of 
the dispersed particles is in the nanometer range. 
Montmorillonite, hectorite and saponite are the most 
commonly used layered silicates. Ogata et al. applied the 
exfoliation-adsorption method for the production of 
poly(lactic acid) (PLA) and poly(ɛ-caprolactone) (PCL) 
biodegradable nanocomposites using montmorillonite [2].  

In this study, PLA was dissolved in chloroform and mixed 
different concentration of Montmorillonite. Nanocomposites 
were prepared by using high shear mixing apparatus. 
Montmorillonite based biodegradable films were prepared 
solution casting method. Films were characterized and 
investigated by using FT-IR, TGA, DMA and Mechanical 
testing machines. 

 
*Corresponding author: mithat.celebi@yalova.edu.tr  
[1] W. Brostow et. al., Nanocomposites of poly ( methyl methacrylate ) and 
montmorillonite ( MMT ) Brazilian clay : A tribological study, 4 (2010) 570–
575. doi:10.3144/expresspolymlett.2010.71. 
[2] M. Alexandre, P. Dubois, Polymer-layered silicate nanocomposites : 
preparation , properties and uses of a new class of materials, 28 (2000) 1–63. 
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Abstract — Lithium-sulfur batteries are one of the most popular subjects among energy storage systems with the properties of 
high theoretical capacity, cost-effectiveness, natural abundancy and non-toxicity of sulfur cathode. However, alternative anode 
materials are needed to be developed because of the limited resources of lithium. To do so, sulfur cathode is coupled with 
sodium anode. In this work, polysulfide dissolved in electrolytes -so called catholyte- were used as cathode instead of using 
conventional carbon/sulfur composite. 
 

Energy is the most important subject in our daily life 
because of the limited resources of fossil fuels. Although there 
is intense effort for developing alternative energy resources, in 
fact the most important part is “storing the energy” which is 
generated from these resources. Batteries are one of the known 
energy storage systems. Lithium-ion batteries occupy mobile 
technology for the past twenty-five years. Unfortunately, there 
is high demand of using batteries in large scale applications 
such as automobiles. Nevertheless, conventional lithium ion 
batteries cannot meet the energy density needed for electric 
vehicles (EVs) at long driving range. Lithium-sulfur (Li-S) 
batteries attract huge attention with the reason of high 
theoretical capacity, natural abundancy, cheapness and non-
toxicity of sulfur. However, limited resources of lithium lead 
development of room temperature sodium-sulfur (Na-S) 
batteries. Using sodium instead of lithium decreases battery 
cost further by virtue of natural abundancy of sodium which 
can even be obtained from sea water.  

 
Conventional Sodium-sulfur (Na-S) batteries were 

already demonstrated which operates at high temperatures 
(>300 °C) bringing safety problems because of the molten 
state of electrodes at high temperature range. Park et al 
recently showed that Na-S batteries could be used at room-
temperatures [1]. As expected, Na-S batteries have the similar 
problems as Li-S batteries have, which are (i) insulating nature 
of sulfur, (ii) dissolution of polysulfide species formed upon 
discharging of the battery, (iii) shuttle effect of these 
polysulfide species, (iv) huge volume change during the 
formation of the end of discharge product, Na2S, and (v) 
dendrite formation on sodium anode. Nazar et al. showed that 
the insulating and dissolution problem of sulfur solved in Li-S 
batteries by impregnation of sulfur into mesoporous carbon 
structure [2]. Although this design slows down the diffusion of 
polysulfides, it does not give a permanent solution because of 
collapsing of cathode structure by huge volume expansion of 
polysulfides [3]. This is the main reason of rapid capacity 
fading. 
 

Thus, instead of porous sulfur-carbon composites, we 
have utilized chemically synthesized polysulfides which are 
dissolved into the electrolytes. Galvanostatic cycling 
measurements were performed with a classical Swagelok type 
cell by using galvanostat/potentiostat VMP3. Cells having 
polysulfides acting as active materials are shown to present 
superior performance to conventional Na-S cell configuration 
(Fig. 1).  

 
Fig. 1. Cycling performance of polysulfides and carbon-sulfur 
composites upon cycling. 
 
 
ACKNOWLEDGEMENTS 

This work is partially supported by National Young 
Researchers Career Development Grant of TUBITAK 
(contract no: 213M374). 

*Corresponding author: demir-cakan@gtu.edu.tr  
 
REFERENCES 
 
[1] C. W. Park, J. H. Ahn, H. S. Ryu, K. W. Kim, H. J. 
Ahn, Electrochem. Solid St. 2006, 9, A123. 
[2] X. Ji, K. T. Lee and L. F. Nazar, Nat. Mater., 2009, 8, 500. 
[3] R. Demir-Cakan, M. Morcrette, Gangulibabu, A. Guéguen, 
R. Dedryvère, J.M. Tarascon, 2013, Energy Environ. Sci., 6, 
176. 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

241
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Abstract— In our present study, the viscosity behavior of biocompatible gelatin based solutions containing UV sensitive 
riboflavin (RF) and the essential polysaccharides which are dextran, dextrin were investigated separately. In order to understand 
how UV radiation influences the viscosity of prepared solutions, one of the specimens which includes RF were radiated to UV 
for a while at determined value of wavelength based on the results of absorbance measurements. Comparison of fluid types, 
mathematical models, and viscosity properties of all prepared solutions will be given further in our poster with the details 
considering viscosity measurements before and after UV radiation.  

The interior resistance of fluid to flow, is defined as 
viscosity [1]. There is no doubt that it is one of the most 
essential parameters to obtain the biocompatibility of materials 
which are aimed to be used particularly in biological studies, 
health science and medical implementations. In order to get a 
comprehensive information about the properties and fluid 
characteristics of biocompatible materials in the liquid form, 
viscosity measurement is a key factor.  

Gelatin is one of the natural biopolymers which can be 
derived from collagen, skin and bones via the reaction of 
thermal denaturation [2-3]. Since it is a natural chemical 
crosslinker and it can easily bonding with other chemicals, the 
application areas of biocompatible gelatin spread out from 
industry to health systems. In the presence of fluids, particularly 
in blood and interior liquids, gelatin can even be used as cell 
and agent carrier [4]. As similar as gelatin, dextran coated 
nanoparticles can also be used in the form of ferrofluid as these 
particles carry the pharmaceuticals in drug delivery systems [5]. 
As it is understood the viscosity properties of polysaccharides 
and gelatin based biocompatible materials are quite significant. 
By taking this knowledge into consideration, in this research, 
the effect of polysaccharides; dextran and dextrin which is one 
of the derivative of dextran, on viscosity of gelatin based 
solutions were studied. Apart from chemical crosslinking, in 
order to understand the influence of photo-crosslinking on 
gelatin solutions, the UV sensitive riboflavin (RF), is also 
known in the literature as Vitamin  was added into the fluids 
[6].    

 
Figure-1: The viscosity behavior of solutions containing 10% of dextran 

and 0.1% of RF before and after UV 
 
In our experiment, 2% of gelatin, 10% of dextran or 10% 
dextrin and 0.1% of RF solutions were used since these 
chemical materials do not cause any hazardous effects on the 
physiological systems of humans. In order to determine the 
wavelength of UV radiation, the absorbance measurements of 

gelatin based RF solutions including dextran and dextrin at the 
same concentrations were done and the peaks of curves were 
observed at 372 nm and 444 nm separately. It is pointed out that 
the absorbance results are almost similar to wavelength value 
of the pure RF as it is given in the reference [7]. 
 

 
Figure-2: The viscosity behavior of solutions containing 10% of dextrin and 

0.1% of RF before and after UV 
 
         In order to indicate the effect of UV radiation on the 
viscosity behavior of dextran-RF and dextrin-RF solutions, the 
results of measurements were given in the figures 1 and 2 
respectively. While dextran-RF solutions behave as linear fluid, 
the fluid type of dextrin-RF solutions is dilatant. Since the 
loading and unloading curves overlapped for all specimens, 
energy loss was not observed. The corresponding shear rates of 
both solutions altered depending on applied UV radiation. 
While mathematical models of dextran before and after UV are 
given by 0,323  and 0,081  as Newtonian model, the 
mathematical models of dextrin are given 0,43 ,  and 

0,49 ,  as Power law respectively. Mathematical 
models, fluid types, viscosity of rest of the solutions will be 
given in our poster with the details.  
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Abstract— A novel perovskite sensitizer with the chemical formula (C2H4(NH3)2)PbI4 is synthesized by reacting 
ethylenediammonium diiodide (C2H4(NH3)2I2) with lead iodide (PbI2) and its photovoltaic properties are investigated. The 
band gap of novel perovskite absorber is estimated as 2.03 eV using UV-visible spectrophotometer. (C2H4(NH3)2)PbI4-
sensitized solar cell demonstrates a high open-circuit voltage of 0.98 V and a power conversion efficiency of 0.63% under AM 
1.5G one sun (100 mW/cm2) illumination. The novel perovskite material is also found to be more stable than the conventional 
perovskites used in solar cells in terms of vulnerability to moisture and ambient atmosphere. 
 

Organometal-halide perovskite photovoltaic cells have 
received great attention and their photovoltaic performance 
has increased rapidly in recent years. Perovskite solar cells 
provide other features that traditional silicon solar cells cannot 
offer, such as flexibility, low weight, semi-transparency, better 
low-light intensity performance, low material and potential 
manufacturing costs, and solution processable capability [1]. 
However, these solar cells generally undergo degradation 
(sometimes quite rapid) on exposure to moisture and 
ultraviolet radiation [2]. To overcome these disadvantages, the 
researchers have been working on to synthesize new 
perovskites with high stability to ambient conditions [3]. 

 
In this study, we report a novel perovskite material that 

led to a stable photovoltaic cell. Ethylenediammonium 
diiodide (EDDI) was formed upon reacting hydroiodic acid 
with ethylenediamine. After purification, EDDI was mixed 
with equimolar PbI2 in dimethylformamide (DMF) for 
subsequent use in solar cell fabrication.  

 
The solar cell structure fabricated with novel perovskite 

absorber is given in Figure-1. The PEDOT:PSS solution was 
spin coated onto the ITO coated glass and dried on a hot plate 
at 140 oC for ten minutes. The perovskite solution was spin 
coated onto the PEDOT:PSS layer in a glove-box and then 
dried at 110 oC for an hour. Above this active layer, PCBM 
was coated as an electron-transport layer. Finally, the device is 
finished by evaporating Al as top electrode in a vacuum 
chamber. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure-1: The device structure of the perovskite solar cell used in this work. 

The current-voltage characteristics was measured by a 
Keithley 2602A measurement system. The solar cell exhibited 
a high open circuit voltage of 0.98 V. The power conversion 
efficiency of the solar cell has been found as 0.63% with 
relatively low fill factors (0.35). However, the solar cell 
fabricated with novel absorber has been found to be more 
stable than conventional perovskite solar cells after 
performing stability testing over a long time period. These 
preliminary investigations are encouraging since it is well-
known that the major obstacle for commercialization of 
perovskite photovoltaic technology is poor stability of the 
solar cells.   

*Corresponding author: fatihmehmetcoskun@gmail.com 
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Abstract - Langmuir-Blodgett Technique is used to form monolayer of molecules or colloids on air-water interface and transfer 
them homogenously on to a solid substrate. If monolayer of nano/micro-sized spheres are formed and transferred to a substrate, 
it can work as a shadow mask for thin film deposition. It is possible to pattern large area by using Langmuir-Blodgett nanosphere 
lithography technique. 
 

Langmuir-Blodgett system is an effective tool to form large area 
monolayer and transfer it to a solid substrate. Monolayer formation 
process is mainly controlled by air-water surface pressure, therefore, 
monitoring the isotherm graph is important to understand monolayer 
formation. Langmuir-Blodgett film coating system in TÜBİTAK 
Marmara Research Center and a typical isotherm graph is shown in 
Figure 1. 
 

  
Figure-1: (a) Photograph of Langmuir-Blodgett coating system and (b) 
isotherm graph. 
 
Langmuir-Blodgett film coating starts with dropping nano/micro-sized 
sphere suspension on to water surface. Next, Langmuir-Blodgett 
system barriers squeeze spheres and surface pressure increases as they 
get closer. Nano/micro-sized spheres form hexagonally closed packed 
monolayer at a critical surface pressure. Finally, monolayer is 
transferred to solid substrate at constant surface pressure. Schematic of 
monolayer formation and transfer to substrate is shown in Figure 2. 
 

       
Figure-2: Schematic presentation of nano/micro-sized sphere 
monolayer formation and transfer process. 
      
Transfer yield depends on substrate surface cleanness, hydrophobicity, 
smoothness, and transfer time. Monolayer of hexagonally closed 
packed well-ordered 2 m diameter polystyrene spheres coated on 
silicon wafer is shown in Figure 3. 
 

   
Figure-3: (a) Top view and (b) cross-sectional view scanning electron 
microscope image of well-ordered polystyrene microspheres formed 
by Langmuir-Blodgett Technique. (c) Photograph of 3” diameter 
silicon wafer coated with 2 m diameter monolayer polystyrene 
spheres. 

Hexagonally close-packed monolayer polystyrene microspheres and 
triangular metal nanoislands formed by using these spheres as shadow 
mask at electron beam evaporation is shown in Figure 4. 
 

        
Figure-4: Top view scanning electron microscope image of (a) 
polystyrene microspheres and (b) patterned metal nanoislands. 
 
Sphere diameter can be reduced by etching process and non-closely 
packed well-ordered spheres form. These spheres can be used as 
shadow mask to have honeycomb patterning as shown in Figure 5. 
 

    
Figure-5: Top view scanning electron microscope image of (a) etched 
polystyrene microspheres and (b) honeycomb patterned metal thin 
film. 
 
As shown in Figure 6, honeycomb patterned metal thin film is analyzed 
by using atomic force microscope. 
 

 
Figure-6: (a) Atomic force microscope image of honeycomb patterned 
metal thin film and (b) its thickness analysis. 
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Abstract— Toxoplasmosis is a very common parasitic disease in humans and animals. However, there is no effective human 
vaccine against it. There is only one commercial live-attenuated vaccine approved for sheep, but there are many technical and 
economic problems about this kind of vaccines. On the other hand, nanovaccines have many advantages such as controlled 
delivery and targeting, stability, effectiveness. So the aim of this study was preparation of Toxoplasma gondii peptide loaded 
PLGA particles as vaccine candidates. 
 

PLGA is FDA and European Medicine Agency (EMA) 
approved biodegradable and biocompatible polymer and have 
been widely used in various drug delivery systems in humans. 
PLGA co-polymers are composed of variable ratios of lactic 
and glycolic acids and these monomers are easily metabolized 
and well tolerated in the human body [1, 2]. 

PLGA nanoparticles are well suited for vaccine delivery 
and can be used as nanovaccines. Nanovaccines consists of 
nano-scale based particles attached or formulated with 
components and directly target the infected site of  body, 
while traditional drugs affects all parts of the body [2, 3, 4]. 
Nanovaccines have many advantages such as they are 
controlled and targeted delivery, protection of antigen from 
degradation, effectiveness and slow release of the antigen. The 
development of nanovaccines has been highly sought due to 
their ability to induce effective immunization through 
enhanced targeting and by triggering desirable immune 
responses. They have been intensively studied as delivery 
systems and adjuvants for vaccine development and for 
therapeutic treatment of cancer and infectious diseases [3, 4, 5, 
6]. Numerous antigens (proteins, peptides, lipopeptides, 
viruses or plasmid DNA) have been formulated in PLGA 
particles so far.  PLGA nanoparticles can entrap drugs, 
proteins, and DNA to target cells and organs [2]. 

Toxoplasmosis can cause very serious diseases such as 
transmission of infection to fetus, blindness, microcephalia 
and mental deficiency in newborns and cause death in 
immunodeficient patients. However there is no effective 
vaccine against human toxoplasmosis yet. Therefore the aim 
of this study was preparation of immunogenic peptide of 
Toxoplasma gondii loaded PLGA particles as vaccine 
candidates.  

PLGA nanoparticles were prepared with double emulsion 
method. In this method, polymer solutions are prepared in 
evaporable solvents and emulsions are formulated. PLGA, 
surfactant and peptide solution were used for synthesis of 
PLGA nanoparticles. The water-in-oil-in-water (w/o/w) 
emulsion formation was homogenized for droplet size 
reduction. Surfactant was used in order to contribute the shape 
of nanoparticles.  Evaporation, the final step, is used to 
remove the organic solvent. Evaporation was done on 
magnetic stirrer in room temperature to avoid polymer and 
component damage, and to promote final nanoparticle size 
reduction [6, 7]. 

 
Figure 1: Graph of Zeta Nanoparticle Size for Peptide-PLGA Nanoparticle. 
 
PLGA nanoparticles were investigated according to effects of 
the variable parameters. Finally, PLGA nanoparticle method 
was optimized for selected T.gondii peptide. 
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Abstract— Toxoplasmosis is one of the parasitic infections that common throughout the world. Health problems on humans 
and animals occurred by toxoplasmosis infection show the importance of the diagnosis of T. gondii.  SAG1 is the main surface 
antigen in tachyzoite that is a form of T. gondii. In this study, IgY antibodies which are specific to SAG1 are conjugated with 
fluorescence dye and a specific diagnosis tool enables the direct determination of T. gondii was developed. 

Toxoplasmosis is caused by Toxoplasma gondii which is an 
obligatory intracellular parasite [1].Toxoplasmosis can cause 
death in immunodeficient patients [2]. In additon to this; 
toxoplasmosis can cause very serious diseases such as 
abortion in the cases of transmission of infection to fetus, 
blindness, microcephalia and mental deficiency in newborns 
[3]. Besides, toxoplasmosis infection is observed among 
animals prevalently and can cause health problems [4]. 
However the signs of disease are not specific. Therefore 
laboratory diagnosis of T. gondii gains importance [5]. 
SAG1 is an immunodominant specific antigen  [6] and the 
main target of immune response against infection in host. 
SAG1 occupies an important place in diagnosis of 
toxoplasmosis due to a major part of antibodies occur against 
SAG1 during toxoplasmosis infection [7].  
Mammal antibodies also are used in the serological diagnosis 
of T. gondii like in most disease but mammal antibodies have 
many disadvantages. On the other hand, IgY antibodies are 
obtained from chicken egg is shown superiority in many ways 
like ease of production, low cost and antibody production in 
high quantity [8].  
T.gondii SAG1 protein-specific IgY antibody production and 
development of a novel dye assay method by labeling the 
obtained specific antibodies with FITC (fluorescein 
isothiocyanate) was aimed in this study. 

 
Figure-1: The average antibody levels 

Hens are immunized with recombinant SAG1 and T. gondii-
specific IgYs is produced. After the purification of produced 
IgYs, specificity of produced antibodies was determined 
ELISA method. After that optimum concentration and 
incubation time were determined by fluorescence 
spectrophotometer in order to obtain SAG1 specific FITC-
labeled IgYs.  

 

Figure-2: Fluorescence spectrum of the IgY antibodies obtained against SAG1 

The optimal concentration of FITC dye and incubation times 
was determined with this study. According to results FITC 
labeled IgY antibodies were obtained. This developed labeled 
antibody can be used for diagnosis of toxoplasmosis. These 
results may guide future studies about IgY – florescent 
molecule conjugations for another infection diseases.            
*Corresponding author: rabiacakir@gmail.com 
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Investigation the Toxicity of Peptide Loaded Nanoparticles 
Kübra Gözütok,1 Rabia Çakır Koç1*, Zeynep Kaya1, Yasemin Budama Kılınç1  
1 1 Department of Bioengineering, Yildiz Technical University, Istanbul 34210, Turkey 

 

  
Abstract: Toxoplasma parasites are one of the most important eukaryotic pathogens in medicine and veterinary. 
Toxoplasmosis is a parasitic disease caused by intracellular protozoan parasite Toxoplasma gondii and can be seen in form of 
primary, chronic infection and can also cause morbidity and mortality. More than 60% of the world population is infected with 
toxoplasmosis and it is ranked as the third among diseases transmitted through foods resulting death are stated (by United 
States). The peptide sequence of the tachyzoite surface protein SAG1 that has the most immunogenic characteristic is 
considered as a suitable vaccine candidate against toxoplasmosis. Therefore in this study toxicity of peptide of SAG1 loaded 
PLGA was examined in vitro in the L929 cells by MTT. 

Life cycle of Toxoplasma gondii (T. gondii) consists of 
three infective period: tachyzoites, bradyzoites and 
sporozoites. Toxoplasmosis caused by T. gondii parasites, can 
be seen in the form of primary and chronic infection can also 
cause morbidity and mortality. In addition, T. gondii can cause 
abortus and fetal abnormalities by tranmission of infection to 
the fetus from infected pregnant women through transplacental 
way [1].  

This disease is quite common, 6 million people are 
infected with T. gondii in the world. It shows serious effects, 
especially in people have immunodeficiency disease; AIDS 
patients, cancer patients and in patients who had organ 
transplants  [2,3]. There is no approved effective vaccine 
against toxoplasmosis for humans. 

SAG1 protein is highly conserved among T. gondii 
antigens. Therefore, SAG1 have been mainly used for 
diagnosis and vaccine studies [4], [5]. In this study, 
characteristic of SAG1 immunogenic peptide nanoparticles as 
being a good vaccine candidate against toxoplasmosis is 
aimed to be examined according to toxicity. Therefore toxicity 
of SAG1 specific peptide loaded PLGA was examined in vitro 
in L929 cells. 

Peptide loaded PLGA nanoparticles which synthesized 
with double emulsion method were used in toxicity test. L929 
cell line was used for toxicity examination. Cells were 
cultured in flasks and incubated at 37 °C for 3 days until they 
were confluent in the 5% CO2 incubator. Trypsinization 
process was applied on cells and detached cells were obtained 
with centrifugation.  

 
Figure I: Plate after MTT reaction and L929 cells in culture. 

L929 cells with the concentration of 105 cell/ml were 
seeded to the 96 well plate. After 24 hours incubation, 
different concentration of nanoparticles was added to the wells 
and incubated for 24 hours. After that MTT solution was 
prepared and loaded into the wells. It was incubated for 4 
hours in a dark environment at 37 °C. After, liquids containing 
MTT solution were aspirated 100 µl DMSO was added in each 
well at room temperature. After incubation for 30 minutes, 

plates were placed on ELISA reader and absorbance value was 
readed at 570 nanometers. 

According to the results, the samples were observed as 
non-toxic at the suitable concentration for vaccination and 
viability started to decrease nearly 20% at higher 
concentrations.  

 
Fig II: Viability of cells exposed to different concentration of 
peptide loaded PLGA nanoparticles, PLGA nanoparticles and 
peptides. 
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Abstract— Self-assembling peptides are becoming a popular field in last 10 years. Paracyclophane has an interesting structure 
with two benzene rings are bound to each other with a bridge containing 2 carbons. This interesting structure is desired to use 
for enhancement of conductivity of peptide hydrogels. To investigate electrical properties of hydrogels impedance 
spectroscopy and I-V characterization technique is used. 
 

In recent years peptide hydrogels are very attractive for 
tissue engineering, biomedical applications and medical 
industry with its promising properties, selective release of 
drugs. Variation of various amino acids gives great chance to 
obtain peptides with different physical and chemical 
properties. Beside of 21 amino acid exists in nature; it is 
possible to synthesis unnatural amino acids. So, synthesis of 
plenty kind of peptides could be achieved. 

The distance of two benzene of paracyclophane is shorter 
than optimum distance of pi-pi packing, 2,8-3,1 Å. This 
shorter distance provide better electron transfer and also better 
conductivity.  

In this study, by taking the advantage of pi- pi packing of 
paracyclophane, we produce peptide hydrogels. Ferrocene is 
one of the used hydrogels for these applications; we have 
investigated the electrical properties of ferrocene. 
Comparation of paracyclophane and ferrocene will be held.  

 
Figure-1: Paracylophane and ferrocene structure. 

 

Figure- 2: Self assembly of [2.2] Paracyclophane Phenylalanine derivative. 
 

Electrical analyses of parallel capacitors have been 
applied by using HP 4194A Gain/Impedance analyzer. 
Relaxation conditions of peptide hydrogels were investigated 
at 100Hz-15MHz with impedance analysis. A signal of 1 V 
peak to peak was applied to the samples during these 
measurements [3]. Current-Voltage (I-V) characteristics and 
UV–Visible spectrometer analysis have been investigated to 
measure diode characteristics and determine band gap of new 
structure respectively. After identifying conduction and other 

electrical properties organic field effect transistors will be 
fabricated from hydrogels. 

When it is compared with other studies of peptide 
hydrogels, the results are likely to use in organic electronics 
and medical applications in near future.  
 

 
Figure-3: I-V characteristics of ferrocene hydrogels. 

	
Figure-3: Real and imaginary parts of a) ferrocene hydrogels b) dried 
ferrocene hydrogels. 
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Preparation of tin dioxide thin films and response characteristics to humidity and organic volatile 
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Abstract- Tin film with a thickness of 300 Å was deposited on quartz substrates by vacuum evaporation of tin metal. For the purpose of converting tin film to 
tin oxide (SnO2), heat treatment procedure under O2 flow was achieved at the temperature of 800oC, for 2h. Morphological, structural and gas sensing properties 
of the film were investigated by using Scanning Electron Microscopy (SEM), X-Ray diffractometer (XRD). SEM measurements have revealed that deposited tin 
dioxide film is composed of micro/nanoparticles. The heat-treated film indicated two strong reflection peaks which can be indexed to a tetragonal SnO2 crystal 
structure. Gas sensing characteristics of the film was investigated for different concentrations of humidity, ethanol, acetone, methanol, toluene and benzene. It 
was found that the sensor is highly sensitive to humidity but weakly sensitive for the other organic volatile compounds.   
 
Thin film structures for gas sensing applications have found 
wide usage area in industrial production, environmental 
monitoring and protection, etc. [1-3]. Among the investigated 
all gas sensors, tin dioxide based sensors attracted much 
interest since they can detect a wide variety of gases with 
high sensitivity, good stability and also low production cost 
[6-10]. SnO2 is an n-type transparent semiconducting oxide 
with a wide band gap (Eg=3.6 eV at 300 K) well known for 
its potential applications as optical filters, heat deflectors, 
high stability resistors, covering layers for fiber optical 
systems, catalysts, detecting elements of ecological 
monitoring sensors measuring the concentration of toxic and 
explosive gases in the atmosphere, photovoltaic devices [4-
7],etc. 

 Quartz glass was used as substrate which was cleaned. At 
first, to improve sensing properties of the film, inter-digitated 
gold electrodes were obtained on the substrate by using 
photolithography technique.  Tin metallic film was achieved 
on the inter-digitated substrate in a vacuum evaporator 
(Handy 3S from Vaksis Company) at the pressure of 10-5 
Torr. Oxygen enrichment of the film was carried out at 800oC 
for 2h under constant O2 flow in a PROTHERM PTF 
12/50/450 tube furnace. 

Morphological, structural and gas sensing properties of the 
film were investigated by using Scanning Electron 
Microscopy (SEM), X-Ray diffractometer (XRD) and gas 
sensing system. Fig. 1a and b shows the SEM images that the 
coating is uniformly deposited on the surface and the film has 
porous clustered and aggregated structure. It is an important 
parameter for sensing applications that having porous 
structure offers very high surface to volume ratio, thus affects 
the sensitivity and selectivity of a sensor.  

 
 

a)                                               b) 
Figure 1a and b: SnO2 film heat treated at 800oC SEM image  
As shown in Fig. 2b XRD patterns of the film indicates two 

strong reflection peaks of tetragonal structure in the 
orientations of (101) and (200) at 2θ = 33.89o and 37.95o. In 
our case both peak seen in XRD pattern can be indexed to a 
tetragonal SnO2 crystal structure. (cassiterite, Joint 
Committee on Powder Diffraction Standards (JCPDS) card 
No. 41-1445, space group: P42/mnm, a0 = 4.738 Å, c0 = 
3.1865 Å).  

No other peaks were detected in XRD pattern which 
ensured that the film under investigation is completely 
converted from metallic Sn film to a single phase SnO2 film. 
 
By using gas sensing system temperature and concentration 
dependant responses of the film to humidity and organic 
volatile gases were investigated.  

Gas sensing characteristics of the film ware investigated for 
different concentrations of humidity and organic volatile 
gases. it was seen Fig. 2b that the sensor was highly sensitive 
to humidity, ethanol, acetone, methanol, toluene and benzene. 

 

 
   

a)                                               b) 
Figure 2 : a) XRD patterns of the film, b) Time response and 

recovery characteristics of the humidity and organic volatile gases. 
In summary, Tin dioxide film has been successfully 
deposited on quartz substrates by vacuum evaporation and 
subsequent heat treatment was performed under constant 
oxygen flow to obtain tin dioxide film. SEM, XRD and gas 
sensing measurements of the film were carried out. From the 
SEM images, the film has porous clustered structure which is 
an important parameter for sensing applications. It is revealed 
from the XRD patterns of the film that the film indicates two 
strong reflection peaks of tetragonal structure. It is shown 
from the gas sensing measurements; the film was highly 
sensitive to humidity but weakly sensitive for the other test 
gases especially for acetone vapor. Thus, the film 
investigated in this paper is featured with reversible, 
reproducible response to organic volatile compound vapors 
especially to humidity.  
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Abstract-Tin oxide (SnO2) thin film has been obtained by oxidation of vacuum evaporated metallic tin layer on quartz substrate. For the purpose of converting 
tin film to tin oxide (SnO2), the oxidation step was achieved under oxygen flow at 600oC, for 2h. Physical and sensing characteristics of the film were examined 
by using Scanning Electron Microscopy (SEM), X-Ray diffractometer (XRD). It was found trough SEM measurements that the film is composed of 
micro/nanoparticles. SnO2 film exhibited two strong reflection peaks related to tetragonal SnO2 crystal structure. Amperometric response of the sample for 
different concentrations of toluene was investigated with a homemade gas sensing setup. It has been shown that the SnO2 film is considerably sensitive to toluene 
vapour.  
 

Thin film structures for gas sensing applications have found wide 
usage area in industrial production, environmental monitoring and 
protection, etc. [1-3]. Among the investigated all gas sensors, tin 
dioxide based sensors attracted much interest since they can detect a 
wide variety of gases with high sensitivity, good stability and also 
low production cost [4,5]. SnO2 is an n-type transparent 
semiconducting oxide with a wide band gap (Eg=3.6 eV at 300 K) 
well known for its potential applications as optical filters, covering 
layers for fiber optical systems, detecting elements of ecological 
monitoring sensors measuring the concentration of toxic and 
explosive gases in the atmosphere, photovoltaic devices [6,7],etc. In 
this study, we used physical vapor deposition technique to fabricate 
thin films of tin dioxides.  

 Quartz glass was used as substrate. To improve sensing properties 
of the film, inter-digitated gold electrodes were obtained on the 
substrate by using photolithography technique.  Tin metallic film 
was achieved on the inter-digitated substrate in a vacuum evaporator 
(Handy 3S from Vaksis Company) at the pressure of 10-5 Torr. 
Oxygen enrichment of the film was carried out at 600oC for 2h 
under constant O2 flow in a tube furnace. 

Morphological, structural and gas sensing properties of the film 
were investigated by using Scanning Electron Microscopy (SEM), 
X-Ray diffractometer (XRD) and gas sensing system. Fig. 1a. shows 
the SEM images that the coating is uniformly deposited on the 
surface and the film has porous clustered and aggregated structure. 
It is an important parameter for sensing applications that having 
porous structure offers very high surface to volume ratio, thus 
affects the sensitivity and selectivity of a sensor.  

As shown in Fig. 1b XRD pattern of the film indicates two strong 
reflection peaks of tetragonal structure in the orientations of (101) 
and (200) at 2θ = 33.89o and 37.95o (cassiterite, Joint Committee on 
Powder Diffraction Standards (JCPDS) card No. 41-1445, space 
group: P42/mnm, a0 = 4.738 Å, c0 = 3.1865 Å).  

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Figure 1: SnO2 film heat treated at 600oC a) SEM image, b) XRD 
pattern  

No other peaks were detected in XRD pattern which ensured that 
the film under investigation is completely converted from metallic 
Sn film to a single phase SnO2 film. 

 

 
 
 
 
 
 
 
 
 

Figure 2: Picture of the gas sensing set-up 
 

Picture of the gas sensing set-up is shown in Fig. 2. Gas sensing 
characteristics of the film was investigated for different 
concentrations of toluene. It is seen from Fig. 3 that the sensor is 
sensitive to toluene. 

 
Figure 3: Time response and recovery characteristics of the toluene 

 
In summary, tin oxide thin film on quartz substrate has been 

obtained by oxidation of vacuum evaporated metallic tin layer on 
quartz substrate. It was found trough electron microscopy 
measurements that the film is composed of micro/nanoparticles. 
SnO2 film exhibited two strong reflection peaks related to tetragonal 
SnO2 crystal structure. Amperometric response of the sample for 
different concentrations of toluene was investigated with a 
homemade gas sensing setup. It has been shown that the SnO2 film 
is considerably sensitive to toluene vapour. 
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Abstract— The rapid development in nanotechnology is starting to have a influential impact in many applications, including 
cancer diagnosis, cancer therapy and bioimaging. Nanotechnology applications based frequently upon the availability in well-
characterized size distributions for synthesized nanoparticles. The particle size plays a considerable role in nanoparticle 
properties and therefore characterization of related nanoparticles is an indispensable task in particle sizing. In this study, the 
hydrodynamic diameters of different gold nanoparticle were measured by using dynamic light scattering spectroscopy and 
these experimentally measured diameters were compared with the theoretically found ones by using principal component 
(PCA) and linear discriminant analysis (LDA) methods. 
 

Recently, gold nanoparticles (AuNPs) have received a 
great deal of interest in scientific and industrial areas on 
account of unique properties of AuNPs such as optical and 
electrical properties [1]. In particularly, there is a wide range 
of potential applications in different disciplines such as drug 
delivery [2], cancer diagnosis [3] and photothermal cancer 
therapy [4]. AuNPs have also plasmonic properties which 
result from the interaction with light (especially visible and 
near-infrared regions of electromagnetic spectrum) due to 
localized surface plasmon resonance (LSPR) characteristics 
[5]. The LSPR feature of AuNPs are strongly related to size 
and shape [6]. 

The size of the nanoparticles can be characterized through 
microscopic techniques such as transmission electron 
microscopy (TEM) and scanning electron microscopy (SEM). 
A variety of spectroscopic techniques including 
ultraviolet/visible (UV-Vis) spectroscopy and dynamic light 
scattering (DLS). AuNPs are strongly sensitive to specific 
wavelengths of the light which makes DLS and UV-Vis 
spectroscopy an important tool for analyzing and 
characterizing nano materials. 

A set of monodisperse gold suspensions as shown in 
Figure 1 with different particle diameters were prepared by 
using Turkevich's method [7], which is mainly the reduction 
of Au+3 ions with trisodium citrate in aqueous solution. 

 

Figure-1: Image of gold nanoparticle solutions 
 
The UV-Vis spectra of the different sized gold 

nanoparticles also shown in Figure 2. The observed shifts are 
in a good agreement with the increased nanoparticle diameter 
[8]. The LSPR is clearly visible as a peak in the range between 
527 nm and 566 nm. 

 

 
Figure-2: UV-Vis spectrum of AuNPs having different particle size 

 The particle diameters of five AuNPs are varies from 
23.1 nm to 69.9 nm. All five colloidal solutions were prepared 
by the same simple procedure. The only difference was the 
concentration of sodium citrate during the nucleation of the 
particles. Five spectra for each AuNPs in the range of 350 to 
750 nm (in total of 400 absorption points) are taken. Hence, 
we have a data set of 400×25 matrix. We applied PCA 
technique to this raw matrix, we obtained a covariance matrix 
of size 400×400. On the other hand, we applied LDA 
technique to the 25 UV-Vis spectra by grouping each five 
columns of the raw matrix according to their sizes. 
 In consequence of our observations, when using the 
LDA method, the diameter of nanoparticles are determined 
much better compared to PCA method. It was also shown that 
the surface plasmon resonance peak values of nanoparticles 
expressed by LDA method are perfectly matched with the real 
values. The sizes of different metal nanoparticle can be 
determined directly from UV-Vis spectra using PCA and LDA 
techniques. 
Acknowledgements 
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Abstract 

In this work, influence of GaAs/Au as a photocathode was used in dye-sensitized solar cell 

(DSSC) for enhanced tri-iodide reduction activity based on bis (4-fluorophenyl)-methoxy 

phthalocyanine structures, with ligand and metal complexes (magnesium and nickel), which 

were formed by bis (4-fluorophenyl)-methoxy phthalonitrile containing substituents D-π-A 

features were synthesized. 

GaAs thin films were grown on the gold (Au) substrates by thermal evaporation technique 

and investigated on the influence of it as a cathode electrode. FTIR and UV-Vis spectroscopy 

were used to characterize metal free (H2Pc) and metal complexes (MgPc and NiPc). The 

optical band gap (Eg) of dyes were calculated by Tauc relation and Eg change between 3.10-

3.40 eV. Furthermore, the relationship between ligand and metal complexes morphology and 

photovoltaic properties were discussed. The current–voltage (I–V) characteristics were 

performed and it was seen that the NiPc based on DSSC showed a better photovoltaic 

performance compared with other metal-free phthalocyanine (H2Pc) and 

metallophthalocyanine (MgPc) based DSSCs. NiPc based on DSSC exhibits the best value of 

photovoltaic conversion efficiency (PCE) was 2.20% with high photocurrent density and open 

circuit voltage.  

 
Keywords: GaAs; Counter electrode; DSSC; Phthalocyanine; Absorption;  
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The effect of synthesis parameters on graphene-AgAu nanocomposites 
Zafer Çıplak,1*  Nuray Yıldız1 , Gülşah Çöçü1 and Seray Türköz1 

1Department of Chemical Engineering, Ankara University Ankara 06100, Turkey 
 

  
Abstract— In this work, graphene oxide/AgAu (GO-AgAu) and reduced graphene oxide/ AgAu (rGO-AgAu) bimetallic 
nanoparticles nanocomposites were prepared with a green agent, one step simultaneous reduction of graphene oxide, silver 
nitrate (AgNO3) and chloroauric acid (HAuCl4) using reducing sugar as a reducing agent. The effect of synthesis parameters 
on structure and morphology of graphene-AgAu bimettalic nanoparticle nanocomposite were investigated. Our results showed 
graphene sheets that were successfully reduced were decorated homogenously by AgAu bimetallic nanoparticles. 
 

Graphene, a one atom thick carbon nanomaterial has a 
combination of extraordinary properties. Graphene has high 
surface area by means of its 2D structure, high electrical and 
thermal conductivity, excellent mechanical and chemical 
stability and biocompability. As a result of having these 
excellent properties together, graphene is a focus of interest 
from  electronics to biomedical applications [1-3]. 

 
Unique electrical, optical, catalytic and magnetic 

properties of metal nanoparticles makes them outstanding 
candidates for many applications. On the other hand, 
bimetallic nanoparticles with core/shell, heterostructure and 
alloyed structures are more important than their monometallic 
counterparts. Properties like atomic segregation and surface 
structure depending on composition contribute bimetallic 
particles to be high potential materials for application areas 
such as electronic, engineering and catalysis. Bimetallic 
nanoparticles not only display the combination of properties of 
two distinct metals but also as a result of the synergic effect 
between two metals they exhibit new properties. The synergic 
effect between two metal component and graphene nanosheets 
can also contribute enhancing the performances of graphene 
and graphene based nanocomposites. Another important aspect 
of monometallic and bimetallic nanoparticles their spacer role 
to prevent agglomeration of graphene nanosheet [4-8]. 

 
In the scope of our study, we prepared graphene/ AgAu 

bimetallic nanoparticles nanocomposite with a green, one step 
method by reducing graphene oxide, silver nitrate (AgNO3) 
and chloroauric acid (HAuCl4) simultaneously using reducing 
sugar as a reducing agent and polyvinylpyrrolidone (PVP) as a 
stabilizing agent. We investigated the effect of synthesis 
parameters on nanoparticle structure and nanocomposite 
morphology. We examined the concentrations of metal salts 
(AgNO3 and HAuCl4), reducing agent (reducing sugar), 
stabilizing agent (PVP) and reaction temperature,  

 
GO-AgAu and rGO-AgAu nanocomposites were 

characterized with Fourier transform infrared 
spectrophotometer (FTIR), UV-visible spectra, field emission 
scanning electron microscope (FESEM), energy dispersive X-
ray spectroscopy (EDX) and transmission electron microscope 
(TEM). 

 

 

 

Figure-1: a-b) TEM images of rGO-AgAu nanocomposite c) particle size 
distribution of rGO-AgAu 

 
The results showed graphene oxide successfully reduced to 
graphene. Bimetallic nanoparticles with small sizes and 
narrow particle size distribution successfully deposited on 
both graphene oxide or reduced graphene oxide  nanosheets.  
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Synthesis and characterization of PANI/Au composites via a different approach  
Zafer Çıplak,1*  Nuray Yıldız1 , Gülşah Çöçü1 and Seray Türköz1 

1Department of Chemical Engineering, Ankara University Ankara 06100, Turkey 
 

  
Abstract— In this work, polyaniline (PANI)/Au nanocomposite was prepared with a one step simultaneous reduction of 
chloroauric acid (HAuCl4) and oxidation of aniline monomer in dodecyl benzene sulfonic acid (DBSA) medium which has the 
role of both dopant for the polymer and a stabilizng agent for the nanocomposite. We also investigated the effect of synthesis 
parameters on structure and morphology of nanocomposite. The results showed that nanocomposites containing Au nanoparticles 
with 40-60 nm size were embedded in PANI were obtained. 
 

Conducting polymers have similar electrical and optical 
properties with metals and semiconductors and also they can 
easily synthesized as conventional polymers. As a result of 
these unique properties, conducting polymers are important 
materials for energy technologies and biomedical applications. 
Because of its superior properties polyaniline gain more 
importance from among the other conducting polymers. 
Polyaniline has high thermal stability, high conductivity and 
processability. From economic point of view it is also more 
favorable because its monomer, aniline has low cost [1]. 

 
Recently, conducting polymer- metal nanoparticle 

nanocomposite structures attracts great attention. Noble metal 
nanoparticles, especially gold nanoparticles have enhanced 
catalytic, electrical and optical properties with a very high 
surface area. The combination of these outstanding properties 
of two components provide enhanced properties and 
performances for PANI/Au nanoparticle nanostructures for 
many areas, such as antibacterial applications, catalysis, 
electrochemical sensors and biosensors [2-4].  

 
      The scope of this study is to synthesize PANI/Au hybrid 
nanostructures by a one step simultaneous method.  In our 
method, the oxidation of aniline monomer by HAuCl4 caused 
formation of polymer along with reduction metal salt and 
formation of Au nanoparticles inside the polymer structure 
without need of use any other oxidizing agents like ammonium 
persulfate (APS). DBSA act as both protonic acid dopant and 
stabilizing agent for the nanocomposite that provides high 
water solubility of the nanocomposite. We investigated the 
effect of synthesis parameters such as the concentrations of 
metal salt (HAuCl4), aniline and DBSA, on nanocomposite 
structure and morphology. We examined  

PANI/Au nanocomposites were characterized with Fourier 
transform infrared spectrophotometer (FTIR), UV-visible 
spectra, field emission scanning electron microscope (FESEM), 
energy dispersive X-ray spectroscopy (EDX) and transmission 
electron microscope (TEM). 

 

Figure-1: a-b) TEM images c) SEM image of PANI/Au nanocomposite d) 
particle size distribution of PANI/Au 

 
The results showed this one step method provides simultaneous 
formation of both polymer and Au nanoparticles. The prepared 
nanoparticles are embedded in polymer structure with particle 
size between 40-60 nm. 
 
 
*Corresponding author: zaferc@ankara.edu.tr 
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Surface-enhanced Raman scattering for monitoring biofilm formation on glucose-gelatin scaffold 
Zehra Çobandede,1*  Seda Keleştemur 1, Berkcan Teber 1 and Mustafa Çulha 1 

1 Department of Genetic and Bioengineering, Yeditepe University, Istanbul 34755, Turkey   
 

Abstract— Biofilm is a complex biological micro-ecosystem composed of microorganisms and extra cellular polymeric 
substances (EPS), which protect the cells from environmental factors. EPS that consists of polysaccharides, genetic material, 
proteins, lipids and humic-like substances provide resistance to microorganisms for the external conditions. Monitoring in situ 
biofilm formation at molecular level has crucial importance in medicine, biology, food industry and other industrial processes. 
In this study, we investigated molecular changes during biofilm formation of two model microorganisms including C. albicans 
and S. epidermis on 3D scaffolds using chitosan coated silver nanoparticles (c-AgNPs) by Surface-enhanced Raman scattering 
(SERS) with the aim of better understanding of their molecular composition. This molecular information can be used to 
develop better weapons to fight them. 

Biofilm is a life threatening risk for human health ranging from 
medicine to industrial processes due to their resistant biological 
structure, which is composed of both microbial cells and EPS 
primarily including polysaccharides, genetic material, proteins, lipids, 
and humic-like substances [1]. Evaluation of biofilm formation in situ 
at molecular level may provide an insight to overcome the negative 
consequences originating from biofilm since monitoring molecular 
changes of biofilm during their growth can illuminate association of 
microorganisms with their environment. 

SERS that has great advantages in spectroscopic tool due to the 
large enhancement of the weak Raman signal is a commonly used 
technique for monitoring and characterization of biofilm by 
measuring in situ molecular signaling in microbial cells. It was 
demonstrated in our previous study that chitosan coated AgNPs could 
be suitable for identification of biological system due to their 
enhancement effect on Raman scattering [2]. 

Microorganisms growth can be enhanced on porous structures 
including 3D scaffolds which are three dimensional, porous 
polymeric structures are favorable and commonly used substrates for 
cell growth, tissue engineering and also for microorganism growth. 
Freeze dryer is one of the techniques, which are used for 3D scaffold 
preparation. 

We aimed in this study to clarify the response of 
microorganisms including C. albicans and S. epidermis in biofilm to 
environmental factors by monitoring molecular changes during 
biofilm formation on 3D gelatin-glucose scaffold by SERS with the 
use of enhancement effect of c-AgNPs. 

AgNPs were prepared through Lee and Meisel method using 
sodium citrate as reducing agent and then citrate-reduced AgNPs 
were coated with chitosan with a thin layer of chitosan averaging 10 
nm as reported by Efeoglu [2,3]. The chitosan, which is natural, 
biodegradable and biocompatible polymer, acts as porous layer on 
AgNP and prevents the excess interactions of biological media 
secreted by bacteria.  

The citrate reduced AgNPs are negatively charged due to 
negative citrate ions on the particle surface while chitosan have 
positive net charge. This difference leads to an electrostatic 
interaction between AgNPs and chitosan molecule. While zeta 
potential of AgNPs was measured as -49.9 mV, after coating with 
chitosan zeta potential became 54.2 mV as demonstrated on Table-I, 
which is an evidence of successful coating.    
Table-I Zeta potentials of AgNPs and c-AgNPs  

                                  
AgNPs and c-AgNPs were characterized with UV-Vis 

spectroscopy as shown on Figure 1. Maximum absorption 
band of AgNPs in UV spectra was observed at 416 nm 
whereas that of c-AgNPs was observed at 412 nm.  

                     
Figure-1: UV-Vis spectra of AgNPs and c-AgNPs 

Characterization by TEM showed a thin layer on AgNPs after 
chitosan coating, which can be indicated on TEM image of AgNPs 
and c-AgNPs on Figure 2. 

                               
Figure-2: TEM analysis of (a) AgNPs and (b) c-AgNPs 

   3D scaffolds composed of glucose, gelatin and glutaraldehyde 
were prepared with freeze dryer technique. Glutaraldehyde was used 
as cross-linking agent between glucose and gelatin to decrease the 
water solubility property of gelatin and increase the mechanical 
strength of fibrous scaffold. The porous structure of 3D scaffold was 
observed by SEM. 

                        
Figure-3: SEM image of 3D scaffold 
In conclusion, the metabolic activities of microorganisms during 
biofilm formation were examined on glucose-gelatin scaffold at 
increasing incubation times with SERS measurements by utilizing 
from spectral changes at peaks belonging to carbohydrate, protein, 
lipid, DNA and RNA peaks. This study evaluated the metabolic 
activities of microorganisms in molecular level on glucose containing 
scaffold by SERS and this evaluation could support further studies 
especially in medicine to fight against biofilm originated 
complications. 
 
The authors acknowledge the financial support from TUBITAK (Project 
214Z129) and Yeditepe University. 
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Synthesis and Characterization of Porous LiMnPO4  
 

Tuluhan Olcayto Çolak1, Ömer Dağ1 
1Chemistry Departmant, Bilkent University, Ankara, 06800, Turkey 

 
Abstract— Olivine structured LiMnPO4 has been known for its properties as a cathode material for lithium ion 
batteries. Since the surface area of the cathode and anode have direct effect on the energy storage capacities of lithium 
ion batteries, a surfactant assisted approach for the synthesis then characterization of porous LiMnPO4 have been 
conducted.   
 

Energy consumption is increasing gradually and a new 
form of cheap, light and efficient batteries are needed. 
Batteries are required for the new generation electrical cars, 
house hold generators and storage devices. The new 
generation batteries should not lose their capacity as fast as the 
ones we are using now and they should be able to hold more 
charge.  

The promising properties of LiMnPO4 have led to this 
very study on synthesizing porous version of cathode 
LiMnPO4 material. Synthesis is based on surfactant assisted 
sol-gel method and calcination of the prepared samples. 
Surfactant, such as 10-lauryl ether which forms micelle 
structures inside the solution (LiNO3, [Mn(H2O)4](NO3)2, 
H3PO4, surfactant, and water). The micelles form gel phase 
upon evaporation of the solvent (water) and provide a 
distinguishable XRD pattern at small angles. The gel phase 
with the ingredients act as a template during calcination to 
produce mesoporous material. Condition of the gel phase 
determines the materials’ porosity; aging time is matter in this 
process. Beside the time, concentrations of the salts added 
plays a crucial role.  

The solution that form the gel phase at the first step is 
prepared using LiNO3, [Mn(H2O)4](NO3)2, H3PO4 and 10-
lauryl ether (C12E10) at various ratios. Three compositions with 
a stoichiometry of 3:3:3:1, 4:4:4:1, 5:5:5:1, and 6:6:6:1, 
LiNO3:[Mn(H2O)4](NO3)2:H3PO4: C12E10, respectively, were 
investigated at various temperatures using FTIR, XRD, SEM, 
and N2-sorption techniques. 

 
 

 
 
Figure 1. FTIR spectra of 5:5:5:1 at 4 different temperature (left) and SEM 
image of same sample, calcined at 250°C (right). 
 
Table 1. BET surface area results. 
 

Concentration ratio 3:3:3:1 4:4:4:1 5:5:5:1 6:6:6:1 
BET surface area (m2/g) 24 22 33 33 

 
The powder samples were prepared by drop cast coating 

of the clear solutions on glass slides and calcined at 250°C. 
Figure 1 shows a set of FTIR data of 5:5:5:1 coated over a 
silicon wafer. The peaks at around 3000 cm-1 and 1400 cm-1 

due to surfactant and nitrate species that gradually disappear 
with heating the samples. The IR peaks, in the spectra above 
200oC, correspond to LiMnPO4.  

Most of the carbon and nitrous signals disappeared and 
phosphate signals are pronounced at 250oC. Therefore the 
calcinations were done at this temperature and the calcined 
samples were characterized by using XRD. The XRD data 
have also shown that the synthesized material is LiMnPO4 and 
widths of the XRD patterns indicated that the particles are 
nanoscale in nature and likely have a large surface area. The 
SEM image (Figure 1.) shows that material is formed as 
sphere particles which are contributing to the surface area. In 
order to determine the surface area of each sample a series of 
N2 sorption measurements were also performed and the 
surface areas of 3 different compositions are given in Table 1. 
Since the size of these particles are quite large and provide 
such high surface area, it means that these particles are made 
up of nanoparticles and needs to be investigated further with a 
high resolution SEM or TEM.  
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Abstract— In this study we deposited CuO on the glass substrate by SILAR method with 20 cycle. Au IDT contacts are used 

as catalyst.  The sample, which was deposited at room temperature, was exposed the CO gas for distinct gas concentrations and 

temperatures. We carried out the gas measurements from 5 ppm to 100 ppm at different operating temperatures from 25 C to 

77 C. The maximum response was obtained at 77 C for 100 ppm CO. 

 

CO, which is colorless and scentless gas, is a basis 

atmospheric pollutant that can cause serious poisoning to the 

human body by binding tightly to hemoglobin in the blood and 

producing reductions in cellular respiration. CO is commonly 

generated by incomplete combustion of fuel in vehicles. Thus, 

the CO selectivity of various types of CO sensors has been 

improved by controlling the composition of the sensing 

material and the sensor structure. 

 

 Copper oxide is a well-known p-type semiconductor with 

a narrow band gap of 1.2 eV and has been extensively studied 

because of its versatile applications, such as catalysts [1], 

magnetic storage media, gas sensors [2], amperometric sensors 

[3], etc. Because the practical performances of CuO 

nanomaterials are close related to its morphology and size, 

which ultimately depends on the preparation methods and 

reaction conditions [4], various methods have been developed 

to synthesize CuO nanostructures. for example, thermal 

oxidation of copper foil, hydrothermal route, vapor–liquid–

solid synthesis, ultrasound irradiation, thermal decomposition 

of precursors, successive ionic layer adsorption and reaction, 

etc. [5].  

 

SILAR method is one of the methods to deposit a variety 

of compound materials in thin film form for chemiresistive-

type breath analyzer with semiconductor metal oxide (SMO) 

[6-7]. The specificity of this technique is based on multiple, 

successive treatments of required samples in solutions, which 

provide adsorption on the substrate surface of anions and 

cations and their subsequent interactions, and are accompanied 

by the formation of poorly soluble compounds. The SILAR 

method is low cost, simple and suitable for large area 

deposition. Thin films can be used since the deposition is 

carried out at or near to room temperature. As a low 

temperature process, it also avoids oxidation and corrosion of 

the substrate [6]. In principle, SILAR is a deposition method 

in which thickness of the layer has determined by the number 

of deposition cycles. 

 

 

 

 

 

 

 

In this study we deposited CuO on the glass substrate with 

by SILAR method with 20 cycle. Surface topographical of 

thin film was investigated by PSIA XE-10 atomic force 

microscopy (AFM) in non-contact mode. The AFM image is 

taken in the non-contact mode in atmospheric ambient. 

 

 

 
 

Figure 1. AFM image of CuO sample 

 

 

The sample, which was deposited at room temperature, 

was exposed the CO gas for distinct gas concentrations and 

temperatures. We took gas measurements from 5 ppm to 100 

ppm at different operating temperatures from 25 C to 77 C. 

The maximum response was obtained at 77 C for 100 ppm 

CO. 
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Growth single- and few-layer graphene on 316LVM cardiovascular stents by CVD method 
Mostafa Dadashbaba1,* ,Huseyin Kurt11   

1Department of Engineering Physics, Istanbul Medeniyet University, Istanbul,34700, Turkey 

Abstract— Graphene biological application is one of the new fields which are mentioned by experimentally scientists because it’s have very 
new physical, chemical, mechanical, biological, and etc. The most important field that we can use graphene is biological field. By coating 
graphene on stent we can made and improve consistency of between stent and body. Find best condition to coating graphene on multi-phase 
structure stent metal is goal of this research. Analysis showed that we successfully deposited graphene layers on 316LVM cardiovascular 
stent.    

 

       One of the most interesting materials in this century is 
graphene because it has novel useful electrical, chemical and 
mechanical properties. The graphene is vulnerable for the self-
organization processes with organic molecules, it is nearly 
transparent and impermeable to the other atoms, It has also gas 
sorption properties and it is resistant to water and body fluids. 
Only few studies investigated the effect of graphene on 
selected biological molecules and organisms such as bacteria 
and cell lines cultured in vitro but the results are conflicting 
and not conclusive [1]. Finding new and cheap methods to 
synthesize graphene is very important, and Chemical Vapor 
Deposition (CVD) method is the most common method to 
grow highly oriented graphene. Nickel ,Copper is widely used 
as a catalyst for the growth of graphene due to its close lattice 
parameters match to graphene, one can expect similar or better 
controlled results using alloys of Nickel with other 3D 
transition metal elements which will not change its fcc crystal 
structure so Cr-Ni can be one of this options whereas main 
part of stainless steel 316LVM made by Cr-Ni alloy (which 
they have very close cell parameter C:0.35669,Cr:03544 and 
Ni:0.35240 nm to each other ) , so we can except can graphene 
on it just need to obtain suitable condition[2].  
       
      In this study we report synthesis of graphene on 316LVM 
cardiovascular stents as substrate by CVD. The graphene 
layers were grown on cardiovascular stents in a CVD furnace 
at 1000C using hydrogen gas as a reducing agent to clean to 
oxide layers on substrate surface and methane was used as a 
carbon source.  

 

 
Figure-1. Optical microscope image of graphene on cardiovascular 

stents.Before coating (right hand),After coating(left hand) 
 

      Raman Analysis as shown in Fig 2. revealed that D-band 
at 1360cm-1 and G-band at 1580cm-1 and 2D-band 2700 cm-1 
which showes very high quality single and few-layer graphene 
with large area (about more than 50µum2) was grown on 
special cardiovascular stents substrate[2]. 

 
Figure-2: Show Raman spectrum with 524 nm reveals D-band at 1360cm-1 and G-
band and 1580cm-1 and 2D-band at 2700 cm-1 with low FWHM less than 
50cm-1 for all of peaks I2D/IG=0.13 
 
     We find that cardiovascular stents can be substrate to 
growth high quality graphene layer with less number layer in 
compared with pure nickel or Copper substrate, and the size of 
the graphene on surface can be controlled by optimizing the 
gas flow and pressure condition. In the future we can 
investigate the effect of graphene growth on compatibility 
stents inside the body. 
 
 
 
*Corresponding author: dadashbaba@yahoo.com 
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Modulating the cellular uptake of platinum drugs with glycopolymers 
Aydan Dag,1*  and Martina H. Stenzel2 

1 Faculty of Pharmacy, Bezmialem Vakif University, 34093 Fatih, Istanbul, Turkey 
2 Centre for Advanced Macromolecular Design, School of Chemistry, The University of New South Wales Sydney NSW 2052 Australia 

 
Abstract— The therapeutic potency of platinum-based anticancer drugs can be substantially improved through the use of 
polymeric nanocarrier systems to target cancer cells efficiently. We synthesized a series of glyco-block copolymers with three 
different sugars able to self-assemble into nanoparticles when conjugated with 1,2-diamino-cyclopentane platinum(II) (DACP-
Pt), and demonstrated that glyco-nanoparticles are uptaken intracellularly by several cancer cell lines. The nanocarriers were 
themselves nontoxic, but exhibited high cytotoxicity and increased efficacy when conjugated with DACP-Pt drug. 

Platinum-based and ruthenium-based compounds have 
become arguably most attractive in recent years due to their 
potential applications in cancer therapy. Among them, 
cisplatin (cis-dichlorodiammineplatinum(II)) is one of the 
most widely used metal-containing anticancer drugs in the 
treatment of a variety of tumor cells. However, because of its 
extremely toxic side effects restrict its clinical use. Many 
attempts have therefore focused on improving a cisplatin 
analogue that capable of avoiding its side effects with 
enhanced antitumor activity in cisplatin treatment. 

In the present study, well-defined glyco-block copolymers 
composed of protected-sugar monomers and methacrylic acid 
(MAA) were synthesized via reversible addition-
fragmentation chain transfer (RAFT) polymerization.  The 
deprotected copolymers were conjugated with anticancer drug 
DACP-Pt (Fig.1, Table 1). 

 
Figure-1: Schematic representation of the synthesis of glyco-block 
copolymers and their nanoparticle preparation  
 
  Table-I Characterization of glyco-block copolymers and their precursors 

 
The cellular uptake of different micelles prepared from 
glucose, galactose or two fructose isomers was investigated.  

The DLS results are displayed in Fig. 2 and an inserted table 
shows that the sizes of P(FrucMA3-b-MAA)/Pt micelles were 
similar to that of P(FrucMA1-b-MAA)/Pt micelles, all of 
which were smaller than 100 nm. 
 

 
Figur-2: I) DLS results of nanoparticle solutions a) P(GlcMA-b-MAA)/Pt; b) 
P(GalMA-b-MAA)/Pt; c) P(FrucMA2-b-MAA)/Pt; d) P(FrucMA1-b-
MAA)/Pt; II) TEM images of nanoparticle solutions III) 195Pt NMR of the 
dichloride specie in DMF/D2O. 
 
The cellular uptake behaviour of DACP-Pt conjugated 
glyconanoparticles, which were labelled with fluorescein at a 
similar concentration, was investigated using a flow cytometry 
and CLSM. The cell lines tested, two breast cancer and one 
ovarian cancer cell lines, showed a high cellular uptake of all 
nanoparticles with a strong preference for nanoparticles based 
on 3-substituted fructose (Fig-3). In contrast, the high cellular 
uptake by breast cancer cell lines translates directly into higher 
toxicities making these fructose coated micelles specially 
suited to deliver drugs to breast cancer cell lines. 
 

 
Figure-3: Cellular uptake of a) P(GlcMA-b-MAA)/Pt, b) P(GalMA-b-
MAA)/Pt, c) P(FrucMA2-b-MAA)/Pt, d) P(FrucMA1-b-MAA)/Pt glyco-
nanoparticles observed by laser scanning confocal microscopy, and  flow 
cytometry analysis of MDA-MB-231, MCF-7 and A2780 cells after treatment 
with Pt-conjugated glyco-nanoparticles  
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Preparation of Molydenum Oxide Buffer Layers for Carbon Based Solar Cells 
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In this study, the effect of using molybdenum oxide (MoOx) doped Single-Walled Carbon Nanotube (SWNT) and Vertically Aligned Carbon 
Nanotubes (VACNT) films as HTL in OSCs was investigated. Thin films and OCSs were characterized with Scanning Electron Microscopy, 
Atomic Force Microscopy, Raman Spectroscopy, UV-NIR Absorption Spectroscopy and device current-voltage measurements. 

 

One of the unusual structure of the element carbon, the carbon 
nanotubes (CNT) which formed since 1991 with outstanding 
features has been at the center of the scientific world. Carbon 
nanotubes have excellent electrical, mechanical, thermal and 
chemical properties and due to their multifaceted nature they 
are materials which have applications in different fields. 
Depending on the properties desired in commercial 
applications, carbon nanotubes can be produced in bulk or 
thin film form.  

Vertically aligned carbon nanotubes which are carbon 
nanotubes grown on a substrate creates a CNT thin film and 
modifications can be made on this surface. Studies conducted 
in recent years shows us that micro-nano biomimetic 
hierarchical structures which are often used inorganic thin 
films can also be made with carbon nanotubes. Thus, with the 
unique features of carbon nanotubes advantages of 
hierarchical structure to systems is further improved. 

Vertically aligned periodic arrays of carbon nanotubes are 
used to create the micro-, submicro-, and nanoscale roughness 
on different layers of solar cells to ensure good contact with 
metal oxide layers such as MoOx buffer layer. Improved 
surface properties and good electrical characteristics are 
suitable for ensuring enough efficiency improvement in 
carbon based solar cells. 

 
Organic solar cells (OSC) are considered as a potentially cost-
effective for photovoltaic applications due to their solution-
processability. One of the most important components of 
OSCs is the hole transport layer (HTL). PEDOT:PSS is the 
most widely used HTL material in OSCs. However, recent 
researches has shown that PEDOT:PSS degraded the 
performance of device due to its corrosion to ITO and 
alternative materials have been studied in order to improve the 
stability of devices.  

Metal-oxide thin films have recently become good candidates 
as HTLs for solving the stability problem in organic 
photovoltaic devices. Metal oxide semiconductors (MoOx, 
WO3, V2O5) are very promising because of their suitable 
optoelectronic properties, ambient stability, high work 
function, and practical solution processability. Instrinsic n-
type behavior of MoOx enhances p-type doping effect on 
carbon nanotubes (CNT) which have absorption in near-IR 
region, this makes significant improvement in solar cell 

efficiency.  

In this study, the effect of using molybdenum oxide (MoOx) 
doped Single-Walled Carbon Nanotube and Vertically 
Aligned Carbon Nanotubes films as HTL in OSCs was 
investigated. Thin films and OCSs were characterized with 
Scanning Electron Microscopy, Atomic Force Microscopy, 
Raman Spectroscopy, UV-NIR Absorption Spectroscopy and 
device current-voltage measurements. 
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Effect of in-plane Co layer thickness on magnetic anisotropy in [Co/Pt]n/Pt/Co multilayer 
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Abstract— Magnetic multilayers are attractive systems for investigating their physical behavior due to scientific curiosity and the potential for 
technological applications such as high density recording and spin transfer torque. Thus, the dependence of the magnetic anisotropy and 
magnetization reversal processes in [Co/Pt]n/Pt/Co ultra-thin ferromagnetic films have been studied, as a function of the Co layer thickness d 
(2≤d≤4 nm), by FMR measurements and MOKE technique. The anisotropy and interlayer exchange constants have been determined from a 
micromagnetic simulation based on metropolis algorithm. The study has investigated the effect of Co thickness on magnetic behaviour in 
[Co/Pt]n/Pt/Co structure. 

 

Spin transfer torque (STT) embrace a wide research area 
about not only technological applications but also theoretical 
understanding of nano-sized multilayer dynamics. But some 
challenges for integration STT based technologies into the 
practical devices are waiting. For example, researchers have to 
reduce magnetization switching currents while maintaining the 
thermal stability. Magnetic thin films with high perpendicular 
magnetic anisotropy (PMA) are required to overcome this 
challenge.[1] PMA in magnetic thin films can be originated 
from interface anisotropy like Co/X (X=Pt, Pd, Ni) 
multilayered systems where Co and X layers have only a few 
atomic layer thickness [2–4]. 

The (PMA) of Si/Pt/(Co/Pt)n/Pt/Co/Pt multilayers were 
investigated by using ferromagnetic resonance (FMR) and 
magneto-optic Kerr effect (MOKE) techniques. The schematic 
representation of structure can be seen in Figure 1.  All layers 
were grown by magnetron sputtering technique. 

The 1-D array structure of multilayers on Si-like substrate 
is constructed meticulously by taking whole layers have the 
same rectangular geometry. The energy Hamiltonian of the 
system is described by 
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where (θi , θH ,θj) and (φi , φH , φj) are respectively the polar 
and azimuth angles for magnetization vector M and external 
dc field vector H with respect to the film normal. ti indicates 
thickness of the layers. The first term of the Hamiltonian is 
Zeeman energy of the layers in external dc field. The second 
term represents the magnetostatic energy due to 
demagnetizing field. The last term appears from interlayer 
coupling interaction. The interlayer coupling energy densities 
between nearest layers are determined by Ai,j  coupling 
constant. Ai,j  can be either positive or negative depending on 
type of the interaction. 
 

 Multilayer structure with different in-plane Co 
thicknesses in nanometer level is simulated based on 
Metropolis algorithm and Markov Chain Monte Carlo (MC-
MC) method as realistic as possible. Herewith observables are 
obtained by using expectation values. All calculations are 
performed for room temperature to fit outputs of simulation 
with experimental data. Spin-spin relaxation time T2, 
gyromagnetic ratio ɣ and interlayer coupling constant Aij are 
obtained by using simulation model for all samples.  

 
Figure-1: Schematic represantation of our sample 
 

 
 

The dependence of the magnetic anisotropy and 
magnetization reversal processes in [Co/Pt]n/Pt/Co ultra-thin 
ferromagnetic films have been studied, as a function of the Co 
layer thickness d (2≤d≤4 nm), by ferromagnetic resonance 
measurements. The anisotropy and interlayer exchange 
constants have been determined from a micromagnetic 
simulation based on metropolis algorithm. The study has 
investigated the effect of Co thickness on magnetic behaviour 
in [Co/Pt]n/Pt/Co structure. 
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investigate the  hydrophobic property of nanomaterials in building materials  
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Abstract— materials with superhydrophobic properties are of great interest because of their unique direct relation with 

durability of concrete based materials in construction. In this review, The aim is to give an overview of the development and 

implications of nano materials that enhance the hydrophobicity of building materials. By imitate nature, can be increased their 

lifespan with waterproof make materials. Studies have shown that hydrophobic materials have a self- cleaning properties in 

addition to the being waterproof property. One of these materials is zycosil. 

 

Constructional structures and their used materials form a 

very important part while contributing to the (Gross domestic 

product) GDP of any economy by rendering services ranging 

from transportation to living to producing useful products to 

earning livelihood, and at the same time also commanding a 

very dominant share of the energy produced for utilization, no 

wonder that it has been estimated by a certain source that 

construction industry involving nanotechnology will occupy 

the eighth position out of the ten, having an impact on the 

world’s development [1]. 

Many researchers have studied the effects of nano- 

particles on mechanical and thermal properties of mortar 

cement and concrete by incorporating nano-materials into 

matrix composite [2]. 

 For building materials, organosilane water soluble 

nanomaterials such as nano-zycosil and nano- anatase titania 

treated surfaces by filling microcrackes and nano pores [3], 

[2]. Zycosoil was designed and is intended for use as a water 

repellent for a wide variety soil, ash, gravel and aggregates. 

After numerous lab and field tests, specifications were created 

to provide marketers, applicators and engineers with 

guidelines for use of this new technology. Included within the 

specifications is a range of estimates for yield and dilution 

factor [5]. chemical action of zycosil are given in Figure 1. 

 
Figure-1: Zycosil-the chemical action (P. Mehta) 

Table-I. Compounds of zycosil 

Element % Composition 

O 46.7 

Si 27.0 

Al 8.1 

Fe 5.0 

C 3.0 

Ca 

Mg 

All athers  

6.7 

1.4 
~2.1 

 

In recent years, superhydrophobic surfaces with water 

contact angles (CA) higher than 150° have attracted 

considerable interest with respect to both academic research 

and industrial applications because of their self-cleaning 

properties It has been proposed that the superhydrophobicity 

arises from the combination of hierarchical micro- and 

nanostructures of the surfaces as well as from the low surface 

energy of the materials [4]. 

AFM images of concrete fluid with TiO2 nanoparticles 

(Performed by Y.  R. Club et al) are given in Figure 2. 
 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Figure-2: AFM images of concrete fluid with (a) 2%, (b) 5%, (c) 8% and (d) 

10% of TiO2 nanoparticles (Y.  R. Club et al) 
 

The figure -2 indicates that the desired characteristics of the 

concrete depend strongly on nano- particles amount. 
 
*Corresponding author: heydar.dehghanpour@yahoo.com 
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Rechargeable lithium-based batteries from organic to aqueous electrolytes  
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Abstract— Storage is one of the essential components of the forthcoming energy supply system to make use of renewable 

energy sources with fluctuating power output. Thus, development of alternative low cost battery technologies is becoming 

essential. To date, particularly, Li-ion batteries have been powering the portable electronics as well as electrical vehicles (EVs) 

throughout the great researches devoted in this field. However, the latter application raises concern for a possible shortage of 

the limited lithium resources in the Earth’s crust as well as safety issues inherited by the use of organic flammable electrolytes. 

In this contribution, pros and cons of rechargeable Li-ion battery technologies will be discussed.  

 

 

The rechargeable batteries are highly preferable among the 

various energy storage technologies due to their large-scale 

storage abilities, high energy conversion efficiencies and 

simple maintenance
1
. Thus far, predominantly, Li-ion batteries 

have been powering the portable electronics as well as 

electrical vehicles (EVs) throughout the great researches 

devoted in this field. However, the latter application raises 

concern for a possible shortage of the limited lithium 

resources in the Earth’s crust. Based on calculations, total 

global Li consumption in 2008 was approximately 21 280 

tons; hence mineable Li resources from the present could be 

sustained for approximately 65 years at most, considering an 

average growth of 5% per year
2
. Therefore, battery 

technologies with further development together with new 

battery prototypes are essential. Alternatively, room-

temperature sodium-ion batteries can be an option particularly 

for large scale stationary energy storage applications, due to 

the practically vast sodium resources and their low cost. 

For stationary applications, since the key-point is the cost per 

stored energy (in €/kWh), less expensive energy storage 

options can be achieved with aqueous electrolytes which also 

inherit non-toxic systems compared to the other non-aqueous 

batteries. 

Another promising high-energy and low-cost battery system is 

room temperature Li-S technologies based earth abundant 

sulphur employing as cathode materials and metallic Li as 

anode. Li-S batteries functioning in non-aqueous electrolytes 

offer a fivefold increase in energy density compared with the 

present Li-ion technologies. Li–S batteries represent a 

valuable option as they combine a variety of desirable traits, 

including low equivalent weight, high capacity (1675 mA h g
-

1
), low cost of sulphur cathode, and environmental benignancy 

in which current Li-ion technology does not incorporate all 

these characteristics. However, if we are not really concerned 

about the fast capacity fading, again the similar issues are 

rising here; the use of organic solvents which bring safety 

problems as well as high initial cost and use of Li which is not 

abundant in nature as discussed above.  

Herein, we start from the basic history of the batteries to 

lithium-ion batteries with the most important developments in 

the field. Then, we will focus the aqueous electrolyte Li-

ion/polysulfide battery concept by the use of ceramic 

membrane (Fig 1.)
3
. Further searching for cost reduction, an 

obvious implementation is to replace the ceramic membrane in 

which we will be discussing the same concept with an ion-

selective polymer membrane namely a perfluorosulfonate 

ionomer (Nafion)
4
. Last but not least, polysulfide batteries in 

aqueous and non-aqueous electrolyte systems will be 

compared in terms of energy density, power rate capability 

and cycle life.   

 

 

Fig. 1 First galvanostatic charge-discharge profile of the 

LiMn2O4/polysulfide full cell at a current density of C/2 b) cycling 

performance of the cell in 0.5 M Li2SO4 containing aqueous 

electrolyte3 
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Abstract— AlxGa1-xAs (0.2<x<0.4) epilayers grown on GaAs substrate by Metal Organic Chemical Vapor Deposition 
(MOCVD). Optical and structural characterization of high quality epilayers have been studied by High Resolution X-Ray 
Diffraction (HRXRD), room temperature photoluminescence (PL) and spectroscopic ellipsometry (SE). Uniformity, 
homogeneity of layer thickness and spectral distribution of samples characterized by SE and PL mapping over 2” wafer.  
 

GaAs and its Al alloys (AlxGa1-xAs) are basic materials 
for most of optoelectronic devices such as conventional 
semiconductor lasers, photodetectors and Bragg reflectors [1-
3]. Also, they have been used for new type of novel unipolar 
semiconductor devices known as s Quantum Cascade Lasers 
(QCLs) and Quantum Cascade Detectors (QCDs) [4-5]. Even 
the growth technology and processing technology of this 
material group is matured, there still exists some issues to be 
solved and studied in detail.  

We have grown three types of AlxGa1-xAs material with 
x= 0.2, 0.3 and 0.4 by a horizontal MOCVD reactor system 
without changing the other growth parameters such as growth 
temperature, reactor pressure, carrier and process gas flows 
etc. we only changed TMAl flow while keeping the total 
thickness constant (~1um) for all samples. TMAl, TMGa and 
AsH3 are used to grow AlxGa1-xAs and the carrier gas is 
ultrahigh purified H2. The growth temperature, reactor 
pressure, substrate rotation speed and total gas flow during the 
growth were 640 Co, 50 mbar, 60 rpm and 6000 sccm, 
respectively. We completed the growths with a ~100 nm GaAs 
cap layer for both protecting AlGaAs layers as well as to be 
able to study the growth rate and interface quality. Fig 1 
shows the schematical structure of the samples. 

 

 
Fig.1 Schematic structure of grown samples 
 
During the growth, we used 880 nm in situ reflectance 

measurement to determine the growth rate and to check the 
surface quality of samples. In situ reflectance measurement 
and wafer temperature of AlxGa1-xAs sample is shown in 
Fig.2. The red curve represents the wafer temperature at real 
time and the blue one represents the in situ reflectance. There 
are four regions to define the full growth of structure as 
follows. Heating the substrate up to the growth temperature 
(640 Co) (1) and hold it in AsH3 ambient (desorption) to 
remove the oxide from the surface, growth of AlxGa1-xAs (2) 
starts with the damping oscillations due to the refractive index 
difference between substrate and epilayer, Step three shows 
the growth of GaAs cap layer (3) and the last step is cooling 
down the sample (4) in AsH3 ambient again to protect the 
grown surface against to AsH3 desorption. 

 
 

Fig.2 In situ optical reflectance (blue curve) and 
temperature measurement (red curve) of AlxGa1-xAs sample 
and GaAs cap layer. 

 
HRXRD ω/2θ measurement of sample is shown in Fig.3. 

Red curve represents measurement and the blue one represents 
the simulation, performed by GlobalFit software, inset in the 
Fig. 3 demonstrates the perfect simulation result. Also it is 
seen that the thickness fringes which indicates sharp interface 
and high crystalline quality. From the measurement we obtain 
x=0,42 for AlxGa1-xAs material. 

 
Fig.3 HRXRD ω/2θ measurement of AlxGa1-xAs sample 

and GaAs cap layer. Inset shows the magnified region. 
*Corresponding author: idemir@cumhuriyet.edu.tr 
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Abstract— 5-7 nm-thick gold thin films were prepared by thermal evaporation and their surfaces were etched by using metal-

assisted chemical etching method for different etching times to obtain a porous nanostructure. Porous gold nanostructures were 

evaluated for the analysis of acrivastine in Laser desorption/ionization mass spectrometry (LDI-MS) and it was found that 40 s 

was the optimum etching time for the acrivastine analysis in LDI-MS. 

 

Matrix-assisted laser desorption/ionization mass 

spectrometry (MALDI-MS) is a versatile tool for determining 

the molecular weights of biomolecules without the need for 

fragmentation. However, conventional MALDI matrices cause 

intense fragments occur at low mass ranges (1-800 Da) 

leading to interference with the signals from small molecules. 

Our approach was to develop a matrix-free procedure for laser 

desorption/ionization mass spectrometry (LDI-MS) by using 

porous gold nanostructures. We firstly coated silicon wafers 

with gold whose thickness was ranging between 5-7 nm via 

thermal evaporation and then formed nanoporous islands on 

the surface of gold thin films by metal assisted chemical 

etching (MACE) with different etching times, which were 20s, 

30s, 40s, and 60s.  

 

 

 
 

Figure-1: SEM image of porous gold nanostructure. Etching time: 30s 

Table-I Average values of ratio of intensities of peaks at 347 m/z to 276 m/z 

Number of shots 20s 30s 40s 

1 0.630208 0.763008 2.07896541 

20 0.588153 0.459654 0.5877942 

50 0.560411 0.445535 0.65114663 

100 0.544861 0.474151 1.29438739 
 

 

 

 

The performance of the substrates was evaluated in a 

positive ion mode laser desorption/ionization mass 

spectrometer by using solutions containing acrivastine which 

is a commonly used drug to treat allergies with a monoisotopic 

mass of 348.18 Da as the target molecule. The experiments 

were made with 1, 20, 50 and 100 laser shots per individual 

spot. The thin films etched for 30 s gave the lowest intensity 

fragments while nanoporous structures obtained with 20 s 

etching provided a medium value. The mass spectra 

demonstrated that the nanoporous-gold coated substrates 

which were etched for 40s produced high-intensity fragment 

signals with relatively low degree of fragmentation. As a 

result, we can conclude that nanoporous gold coated layers 

can be a promising candidate for the analysis of small 

biomolecules in LDI-MS by eliminating the need for matrices. 

 

 

 
Figure-2: LDI-MS spectrum of obtained for acrivastine loaded porous gold 

surfaces with the etching time: 40s.  
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Abstract 

In this work, lignin, a byproduct from paper industry, was successfully converted into N-doped 

graphitic carbon materials using a two-step conversion process. The nitrogen content in the 

resulting nitrogen-doped graphitic carbons was up to 4.7 wt. %. The morphology, thermal stability, 

and surface properties of the N-doped graphitic carbons were carefully examined by means of 

SEM, XPS, FTIR, Raman spectroscopy and TGA. The resulting materials exhibits spherical-like 

particles, micro/meso porosity and partially graphite structure. The potential application of the N-

doped carbons as active supercapacitor electrode materials was examined. The electrochemical 

characteristics of as-prepared materials were investigated by means of cyclic voltammetry (CV), 

charge-discharge (CD) and electrochemical impedance spectroscopy (EIS). The N-doped graphitic 

carbon produced at 850 oC exhibited the highest capacitance value (215.2 F/g at 0.5 A/ g current 

density), triangular symmetric charge-discharge curves, rectangular-shaped CV curves and 

demonstrated excellent cyclic stability over 10000 cycles in 1 M KOH. Therefore, this study 

suggests that N-doped graphitic carbon materials synthesized from byproduct lignin are promising 

environmentally-sustainable candidates for supercapacitor applications. 
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Graphene Coated Surfaces for Drug Sensing 
Serpil Demirci,1  Filiz Kuralay 1,*  

1 Chemistry Department, Faculty of Arts and Sciences, Ordu University, Ordu 52200, Turkey 

 
Abstract—We present a graphene modified disposable pencil graphite electrode for the electrochemical sensing of an 
anticancer drug, paclitaxel in the study. Firstly, poly(3-aminophenylboronic acid) (PAPBA) coated gold (Au) electrode was 
fabricated in the presence of paclitaxel. Then, drug release behavior of the proposed electrode was investigated at various pH 
values. The release drug was determined using graphene modified disposable pencil graphite electrode.

Phenylboronic acids are very important compounds in 
biological applications, medical chemistry and organic 
synthesis. They can rapidly and reversibly form boranate 
esters with 1,2- and 1,3-diols at high pH values. Thus, boronic 
acids are well-known functional groups for the selective 
recognition of 1,2-diols or 1,3-diols with formation of five or 
six membered cyclic esters [1,2]. The surfaces having 
phenylboronic acid groups can significantly impact researches 
including drug recognition/release, sugar sensing and cell-
based diagnostics with their good biocompability [3,4]. 

In the present work, we present a graphene modified 
disposable pencil graphite electrode for the electrochemical 
sensing of an anticancer drug, paclitaxel. Paclitaxel was 
chosen as the model drug since it has diol groups. It is one of 
the widely used anticancer drugs in breast, ovarian, prostate, 
lung and pancreatic cancers [5]. Firstly, poly(3-
aminophenylboronic acid) (PAPBA) coated gold (Au) 
electrode was fabricated in the presence of paclitaxel. PAPBA 
can able to form reversible and stable covalent bonds between 
phenylboronic acid groups and paclitaxel. After the 
electropolymerization of APBA in the presence of paclitaxel, 
we investigated the interaction of boronic acid groups with 
diol groups of paclitaxel. For the purpose the PAPBA coated 
electrode was immersed into buffer solutions having different 
pH values (pH 7.4 to 2.0). The existence of the drug in buffer 
solutions was determined with graphene modified disposable 
pencil graphite electrode. 
    Figure 1 presents the related differential pulse 
voltammograms (DPVs). Reduction peak of the drug was at 
about -1.2 V vs. Ag/AgCl using graphene modified pencil 
graphite electrode and unmodified pencil graphite electrode 
indicating the release of drug from the polymeric structure 
since the interaction between boronic acids and cis-diol groups 
is weak at acidic pH values. Electrochemical response of the 
graphene modified pencil graphite electrode was better than 
the response of the unmodified pencil graphite electrode (2-
fold) for the reduction of paclitaxel. In addition, there were no 
electrochemically active species in the DPVs of the electrodes 
in blank buffer solutions. 

This work was supported by The Scientific and Research 
Council of Turkey (TÜBİTAK) (Project Number 112T805) 
and Feyzi Akkaya Research Foundation (FABED). F. Kuralay 
acknowledges Turkish Academy of Sciences (TÜBA) as an 
Associate member. 

 

 
Figure-1: Differential pulse voltammograms (DPVs) of (A) graphene 
modified pencil graphite electrode in pH 2.0 buffer containing released 
paclitaxel (a), pencil graphite electrode in pH 2.0 buffer containing released 
paclitaxel (b), pencil graphite electrode in pH 2.0 buffer (c), (B) graphene 
modified pencil graphite electrode in pH 2.0 buffer containing released 
paclitaxel (a), graphene modified pencil graphite electrode in pH 4.0 buffer 
containing released paclitaxel (b), graphene modified pencil graphite electrode 
in pH 7.4 buffer containing released paclitaxel (c), graphene modified pencil 
graphite electrode in pH 7.4 buffer (d). 
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Optimization Of Contact Resistance Measurments For Electroless Plated Nickel And Silicon Interface 
Olgu Demircioglu1,2, Hande E. Ciftpinar1,2,3, Firat Es1,2 and Rasit Turan1,2,3 

1 Center for Solar Energy Research And Application(GUNAM), METU, Turkey 
2 Department of Micro and Nano Technology, METU, Turkey 

3 Department of Physics, METU, Turkey 
 
 
          Plated Nickel (Ni) layer is the most critical part of the 
Ni/Cu plated solar cells. Ni layer has several functions such as 
Copper diffusion barrier and low contact resistivity between 
metal and semiconductor surface [1]. NiSi formation via 
annealing determines the contact resistivity. The most 
common contact resistivity measurement method is the 
Transmission line Method(TLM) which consists of several 
metal lines separated variable distances. However, very thin 
Ni layer creates a series resistance and TLM pattern does not 
work ideally in this case.  
     In this study, problems in TLM measurements are 
investigated and TLM pattern optimized for Electroless plated 
nickel on n-doped p-type solar cells. 
       Ni/Cu plating is a very popular and promising method for 
front side metallization of crystalline based silicon solar cells. 
To alternate classical screen printing method, all aspects of the 
plating method should be understood and characterized in 
detail. NiSi formation and contact resistivity is the key point to 
access high efficient solar cells. To characterize contact 
resistivity between metal and semiconductor, physics of TLM 
method should be analyzed and modified for the plated Nickel 
layer. This study corresponds to topic” Metallization 
fundamentals: insights, limits, understanding”. 
      Standard cell metal contacts require several microns of 
thickness to reduce series resistance effects. Ni plating could 
achieve the same thickness with better aspect ratio when 
combined with Cu plating. However, the Ni layer itself has a 
very low aspect ratio. Therefore variable distance 
Transmission Line method was applied to optimize contact 
resistance for plated Ni layer which will then lie beneath Cu 
layer [2]. 
      In this study, it was observed that thin Ni layer has high 
lateral resistivity. For this reason, 1mmx1cm TLM pattern 
does not give correct resistivity values since active interface 
area is smaller than physical interface area. TLM pattern 
geometry and dimensions are optimized according to Nickel 
thickness, NiSi characteristics, surface doping concentration 
and wafer surface morphology. 
             It was observed that, surface morphology did not have 
a significant effect on resistivity while metal pattern width  
directly was related with the calculated resistivity values. 
  In this study, effect of the metal width “W” whose 
schematic view was shown in Figure 1, on the contact 
resistivity was investigated. By this experiment, effective 
metal contact area was aimed to be determined. 

 
Figure 1. TLM Pattern used in experimenents 
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Figure 2 Contact resistance dependency on contact width 
 
As shown in Figure 2, contact resistance did not change while 
width decreased from 1mm down to 400um. Thus, it could be 
deduced that, active interface width was less than 400 um in 
our samples and rest of the metal-silicon interface was not 
used by electrons. Metal contacts narrower than 400um 
resulted in higher resistivity since metal width started to limit 
electron transport at the interface.  
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Structural and magnetic properties of nano-sized SrCoO2.5 

 
Serdar Altin1, Serkan Demirel1, Erdinc Oz1, Ozge Baglayan2, Ali Bayri1, Sevda Avci3 

1 Physics Department, Inonu University, Malatya 44280, Turkey 
2Physics Department, Anadolu University, Eskisehir 26100, Turkey 

3Faculty of Engineering and Naturel Sciences, Istanbul Medeniyet University, Istanbul 26100, Turkey 
 

 Abstract— Nano-sized particles of SrCoO2.5 were synthesized via ball milling the mixture of powder SrCoO2.5 and deionized water. 
Structural and magnetic properties of milled SrCoO2.5 sample were investigated in detail. We found that as the milling duration is increased up to 
48 hours, crystallite size of SrCoO2.5 decreases from ~628 nm to ~10 nm. Such small crystallite size breaks the long range crystallographic order 
as evidenced via x-ray diffraction. Magnetization measurements show ferromagnetic transition below 160 K as observed in bulk SrCoO2.5. 

 
Cobaltates are one of the important materials for 

technological applications such as batteries, solid fuel cells, 
magnetic sensors and thermoelectric applications [1-3]. 
SrCoO3-x recently have attracted attention from scientists due 
to its oxygen deficient structure, which are important for 
magnetic, electronic and thermal applications [1].  

The materials named Brownmillerite have oxygen-
deficient perovskite structure that the vacancies of oxygen are 
formed in the planes of alternating layers of cations in corner 
linked octahedra and tetrahedra [4]. SrCoOx shows different 
crystal structures such as orthorhombic, tetragonal and cubic, 
depending on the oxygen content [5].  

The synthesis of nano-sized SrCoO3-x is more desirable 
than the bulk for technological applications such as oxygen 
sensors and fuel cells. The surface area of the grains are 
increased when the size of the grains are decreased. Thus, the 
control of the oxygen content in nano-sized materials is 
expected to be easier than that of the micro sized grains [6].  

In this purpose we used ball milling technique to decrease 
the grain size by mixing SrCoOx with deionized water. The 
SrCoO3-x materials were synthesized via conventional solid 
state technique. Details of the synthesis are reported in Ref 
[2]. Structural studies show that our sample has SrCoO2.5 
phase. X-ray diffraction pattern of our sample matches well 
with PDF# 48-0875 and studies in Ref [2]. 
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Figure-1: XRD pattern of the samples 
 
After synthesizing SrCoO2.5 phase, we mixed the powders 

with H2O and observed gas release. Based on current 
knowledge, the reaction can be given as; 

SrCoO2.5 + nH2O  SrCoO2.5+z +2nOH- 
(gas)

 

The mixture in the slurry form was milled in the ball 
milling system for several hours. As seen in Figure 1, 
increasing the milling time decreases the peak intensity of the 
XRD pattern significantly. Such intensity decrease indicates 
decrease of the grain size. We calculated the crystallite size of 

the samples from Figure 1 and found that the crystallite size 
changes from ~628 nm to ~10 nm after 48 hours of milling. 

 
Figure-2: Raman spectra of SrCoO3-x samples 

Figure 2 shows the Raman spectra of SrCoO3-x samples. 
Raman spectra results show two qunta energy transitions at 
164 and 877nm respectively. Peak positions of the Raman 
spectra and the absorbance levels show the asymmetric 
vibrations between SrO-CoO2 couples. 
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Figure-3: Temperature dependence magnetization of the SrCoO3-x 

samples 

Magnetic properties of the milled sample shows 
ferromagnetic transition below 160 K which is in close 
agreement with bulk SrCoO2.5 phase [7]. Above 160 K the 
sample exhibit Curie-Weiss type paramagnetic behavior. 
Effective magnetic moment is determined as 1.87 µB [8]. 
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Low-Loss ALD Grown Al2O3 Planar Waveguides 
Mustafa Demirtaş,1*  Feridun Ay 1  

1 Department of Electrical and Electronics Engineering, Anadolu University, Eskişehir 26555, Turkey 
 

 
Abstract—  a-Al2O3/SiO2/Si planar waveguide structures have been realized using Atomic Layer Deposition (ALD). 7 µm 
thermal SiO2 on p-type Si (100) wafer has been used as a substrate. The waveguide was designed to be single mode and the 
related propagation losses and effective indices for both TE and TM polarization at three different wavelengths of 633, 830 and 
1550 nm have been identified experimentally.   
 

Amorphous aluminum oxide is an important material for 
waveguide applications.  It has relative high refractive index 
and a potential to be doped with high erbium concentration, 
compared to other glasses. Atomic layer deposition (ALD) has 
ability to control layer by layer growth. In order to increase the 
concentration of erbium atoms without clustering, the erbium 
can be pulsed into the reaction chamber between the Al2O3 
growth layers. Moreover, time can be controlled for sufficient 
diffusion of erbium atoms into the Al2O3 structure [1,2]. 
Because of these advantages, erbium doped Al2O3 devices 
grown by ALD is excellent candidate for active photonic 
devices.  

In our study, a- Al2O3/SiO2/Si planar waveguide devices 
are fabricated and propagation losses for TE and TM 
polarization are measured at wavelengths of 633, 829 and 1550 
nm.  In the realized planar waveguide structure, guiding layer 
is Al2O3, is given Figure 1. Single mode confirmation of the 
realized waveguide structure for TE and TM polarization is 
calculated by using 2D mode analysis method. Both 
polarizations support single mode propagation (TE0 and TM0) 
for 633, 829 and 1550 nm wavelength excitation. Thermal SiO2 
which is ~7 µm on p-type silicon (100) was used as a substrate. 
Beneq TFS200 ALD system was used to growth a-Al2O3 
which is 0.5 µm. Optimization and characterization of the a-
Al2O3 growth is described in our previous study [3]. 

 

 
 Metricon 2010/M Prism Coupler was used in order to 

measure the propagation losses of the fundamental mode for 

both polarizations of the three different wavelengths. Effective 
indices of guided modes are also measured. Measured effective 
indices are given in Table 1. Effective indices of the TE and TM 
polarization of 633 nm wavelength are 1.583 and 1.565, TE and 
TM polarization of 829 nm wavelength are 1.548 and 1.522, TE 
and TM polarization of 1550 nm wavelength are 1.465 and 
1.446, respectively. According to effective index measurement, 
when the wavelength increases, the effective index decreases 
which means mode shifting to the cut-off. Effective index of the 
TM case is less than TE case. Particularly, TM polarization of 
1550 nm wavelength is at near cut-off. 
 

Mode measurement of TE polarization of 633 nm 
wavelength is given Figure 2. TE fundamental mode 
propagation peak can be seen in figure. When the wavelength 
increases mode peaks to shift to left. 

Figure-2: Mode Measurement TE Polarization of 633 nm Wavelength 

In this work, propagation losses and effective indices of a-
Al2O3/SiO2/Si planar waveguide device measured for TE and 
TM polarization of wavelength of 633,829 and 1550 nm. 
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Figure-1 : Experimentally Realized Planar Device Geometry 

Table 1. Measured Effective Indices 

Wavelength Polarization Effective Index 

633 nm TE 1.583 
633 nm TM 1.565 
829 nm TE 1.548 
829 nm TM 1.522 
1550 nm TE 1.465 
1550 nm TM 1.446 (near cut off) 
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A Novel Approach to Membrane Preparing for PEMFCs 
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Abstract— World energy demand is growing per year as a result of industrialization and modern living conditions. Energy 
conversion devices such as fuel cell systems have significant properties. One of the most clean and efficient environmental 
friendly energy instruments that have been investigated by the scientists are the polymer electrolyte membrane fuel cells 
(PEMFCs). The key component of PEMFCs is the membrane inside. Within this study, a basic novel approach is tried to 
prepare the membrane, effects on the formation and the physical properties of the produced membranes are reported.  
 

 
Over the centuries human beings have developed many 

sources to meet energy needs. As a result of industrialization 
and modern living conditions world energy demand is 
growing per year. Fossil fuels which has received great 
discussion because of its' environmentally damage effects are 
the main energy supply for human activity. As an alternative 
solution to fossil fuel burning, energy conversion devices such 
as fuel cell systems have efficient and clean technology. Fuel 
cells are sustainable energy supply that is expected to present 
low-to zero-emission power generation in the twenty-first 
century. 

 
Fuel cells are in the position of convert hydrogen and 

other fuels into electricity very efficiently and negligible 
pollution. One of the most clean and efficient environmental 
friendly energy instruments that have been investigated by the 
scientists are the polymer electrolyte membrane fuel cells 
(PEMFCs). The key component of PEMFCs is the membrane 
inside. The thin polymeric membrane property within the 
PEMFC affects nearly the whole fuel cell system performance. 
In order to work effectively, a fuel cell’s polymer membrane 
must have improved mechanical properties and water 
management control; contribute to inhibit the direct 
permeation of reaction gases. Inorganic particulated composite 
membranes based on nafion capable of improving its 
performance and to increase water retention at the higher 
temperatures. As a result membrane properties and production 
processes need enhancement in the aspects of cost, durability 
and performance. 

 
Fuel cell membranes have been manufactured using 

diversified methodologies. Instead of using conventional 
methods, a novel technique has been tried as an alternative 
method. In this method mechanically strengthened-teflon 
based composite membrane designed and produced where 
different rates of titania used with a variety of membrane 
thicknesses. Within this study, the physical properties of 
starting materials were analysed and resulting membrane 
properties, thicknesses were measured. Thus the basic novel 
approach’s effects on the formation and the physical 
properties of the produced membranes are reported. The 
observed results were compared with the commercial Nafion 
membranes. 
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Abstract— Vanadium oxide thin films were deposited onto Si3N4/SiO2 substrates by Pulsed-DC Magnetron Sputtering 
technique. The samples were annealed at 200°C and 300°C in nitrogen ambient after the deposition. Transmission electron 
microscopy technique was used to investigate post annealing effect on structural properties. 
 
 

Uncooled IR detectors still continue to be developed due 
to the demands in military and civilian applications such as 
thermal cameras, night vision, surveillance, etc. Voltage 
responsivity (Rv) and detectivity (D*) are two figure of merits 
responsible for the performance of these detectors.  Electrical 
properties of the thin film layer used in these detectors, such 
as temperature coefficient of resistance (TCR), electrical 
resistivity (ρ) and 1/f noise are important to achieve the better 
figure of merits. On the other hand, these properties are also 
directly correlated with the structure of the thin film layer. 

Mixed phase vanadium oxide (VOx) thin films have 
immense potential for uncooled (IR) microbolometers due to 
satisfying high TCR (>2%.C-1) [1-3], low resistivity (0.01-10 
Ωcm) [4, 5] low 1/f noise and good IR absorption 
requirements. Post-annealing process is one of the most 
common technique used in the literature to obtain mixed phase 
vanadium oxide thin films [2, 3, 6]. However, the process 
temperature must kept as low as possible (<400°C) to make 
the thin film layer compatible to the CMOS technology. 

Transmission electron microscopy (TEM) is a high 
resolution technique to reveal structural and morphological 
properties of nano-sized thin films. TEM has also an 
advantage to obtain information in real space (imaging mode) 
and reciprocal space (diffraction mode) almost 
simultaneously. Therefore, many structural information could 
be gathered collectively. 

In this study vanadium oxide thin films were deposited by 
Pulsed-DC Magnetron Sputtering technique. 100 nm thick 
films were grown onto Si3N4/SiO2 substrates. After deposition 
films were annealed at 200°C and 300°C in a nitrogen gas 
ambient. TEM investigation of the films was performed to 
reveal the structural characteristics. 

 
    a)                                           b) 

 
 
 
 
 
 
 
 
 

Figure-1: High resolution TEM images of the vanadium oxide thin films 
annealed at 200°C (a) and 300°C (b) in the nitrogen ambient after deposition 

 

 
 

 
a)                                           b) 
 
 
 
 
 
 
 
 
    
 

Figure-2: Selected area electron diffraction (SAED) patterns of the vanadium 
oxide thin films annealed at 200°C (a) and 300°C (b) in the nitrogen ambient 
after deposition 

As it is seen from TEM images of the films, crystallinity 
increases by post-annealing temperature. HR-TEM image of 
the film post-annealed at 200°C show small oriented regions 
while occurring mostly disoriented. Moreover, the film post-
annealed at 300°C has higher oriented regions with noticeable 
grain boundries. This result can also be confirmed by the 
corresponding SAED patterns; more diffraction spots are 
observed in the sample annealed at 300°C.  
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Solid-state nanopore embedded microfluidic chips 
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Abstract— Solid-state nanopores have become increasingly popular as single molecule sensors. Among the reasons for this is 
their robustness over a range of concentration, pH and temperature (unlike biological nanopores), as well as the ability for 
label-free detection. Also the compatibility for integration into different platforms and feasibility of optical and electrical 
measurements in parallel made them attractive biosensing tool. Here in this study we investigated the possibility of integrating 
a nanopore chip with a single nanopore into microfluidic channels for in-flow label detection of single molecules. The compact 
device proved to be capable of detecting single 48.5 kbp DNA molecules in-flow with micro-second time resolution and is 
applicable for other analytical biosensing applications.  
 

For the past decade, the detection, separation and 
sequencing of DNA for diagnostic and screening applications 
using nanopores have sparked a tremendous interest [1, 2]. 
Detection using nanopores has numerous advantages over 
conventional techniques (e.g. gel electrophoresis) and these 
are label-free detection, use of low sample volumes and the 
ability to extract single molecule information. A nanopore can 
be either biological or fabricated on a solid-state microchip. 
Biological nanopores exists naturally and can be 
experimentally inserted into artificially created lipid bilayers, 
allowing the electrophysiological study of the ionic current 
across. As for solid-state nanopores, many non-porous 
semiconducting and insulating material (e.g. Si, SiO2, 
graphene, ploymers) can be employed for nanopore chip 
fabrication.  To date, there have been numerous reports over 
the material selection and the sensing ability of the solid-state 
nanopores. Next for the nanopore based biosensing appears to 
increase its utility by constituting an engineered device which 
can perform multiple tasks within the capability of a single 
chip. Towards personalized medicine, the near future will 
possibly witness the miniaturization of many biosensing 
devices into intelligent mobile devices for point-of-care 
diagnostic applications. Furthermore, with an understanding 
on the physics of the biomolecule, these devices would also 
open up new possibilities to study the dynamics of the 
molecule in real time. 

Figure-1: Schematic of the detection concept. 

Here, we present a novel fabrication method for the 
integration of a solid-state nanopore within a microfluidic 
channel for electrochemical detection of DNA molecules at 
single molecule level (Figure 1). A silicon nitride chip with a 
single nanopore down to 30 nm in diameter is compacted into 
a PDMS microfluidic device with a channel of 75 µm depth; 
the translocation of 48.5 kbp DNA at both steady-state and 
continuous fluid flow has been achieved successfully. Figure 
2a shows the schematic of the device where the microfluidic 

channel is well-aligned onto the nanopore chip. With a 
custom-made detection platform, the channel and the back 
side of the nanopore platform is filled with an electrolyte 
solution and the system is connected to a patch clamp 
amplifier via electrodes. Upon the application of the electric 
field, an ionic pathway is created from the channel to the back 
side of the device through a single nanopore. This is recorded 
as a stable current trace due to the passage of the electrolyte 
ions. 

 

Figure-1: a. Schematic of the device. b. An image of the integrated chip. c. A 
representative biomolecule translocation data. 

Once DNA is added to the channel, DNA blocks the pore for a 
certain amount of time and current blockage events are 
observed, referring to individual DNA translocations. In figure 
2b, a representative data for the translocation is shown. The 
shape of the events changes depending on the charge, 
conformation and size of the molecule inside the pore.  

 What makes the research novel is that the detection 
has also been achieved under hydrodynamic flow conditions. 
We consider that the ability to qualify and to quantify 
biomolecules under continuous flow conditions using such a 
compact device would provide us with the potentials of 
continuous detection of different species while they are 
processed for any biological purposes. 
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Abstract- The current-voltage (I-V) characteristics of Al/Ruthenium(II)complex/p-Si heterojunction  fabricated with spin coating system have 
been investigated under illumination conditions. The ideality factor n and barrier height Φb of the structure were 1.52 and 0.82 eV in the dark and 
3.22 and 0.46 eV under 100 mW/cm2illumination level. The series resistance and barrier height determined using Cheung method were 9.73Ω 
and 0.82 eV in dark and 9.54 and 0.39 eV under 100 mW/cm2 illumination level. The device showed photovoltaic behavior, with a maximum 
open-circuit voltage of 439.9 x 10-3 V and a short circuit current of 36.6 x 10-6 A under light of 100 mW/cm2. 
 

 
 

       Organometal compounds play an important role in recent 
studies related to electronic and optoelectronic devices. 
Ruthenium(II) complexes have been extensively studied due 
to their thermal stability, interesting photochemical, 
photophysical and electrochemistry properties [1]. These 
features have driven the development of several applications 
of ruthenium (II) complexes (e.g., artificial photosynthetic 
frameworks [2], sensors [3], and catalysis [4]). 
     In this study, the Ruthenium (II) complex with 
(C30H24F12N6P2Ru) formula was deposited on the surface of 
the p-type Si substrate by spin-coating technique. The 
electrical and photovoltaic characteristics of organometal 
Ru(II)-based heterojunction were studied by the under dark, 
illumination conditions. The semi-logarithmic forward and 
reverse bias I-V characteristic of Al/Ru(II)complex/p-Si 
structure are shown in Fig. 1 in dark and under 100 mW/cm2 

illumination level at room temperature.  
 

 
 

Figure-1: Forward and reverse bias semi-logarithmic I-V characteristics for 
the Al/Ru(II)/p-Si structure in dark and under 100 mW/cm2 illumination level. 

The thermionic emission (TE) theory has been used for 
calculation electrical characterization. The ideality factor n 
and barrier height Φb of the structure were 1.52 and 0.82 eV in 

the dark and 3.22 and 0.46 eV under 100 mW/cm2 
illumination level for Al/Ru(II)complex/p-Si.   

 

Figure-2: Current-voltage characterization under illuminations for calculated 
FF and ηp  for Al/Ru(II)complex/p-Si.   

Al/Ru(II)complex/p-Si junction have been investigated 
photovoltaic performance and calculated some photovoltaic 
parameters (please see Fig. 2) such as open circuit voltage 
(Voc), short circuit current (Isc), fill factor (FF) and power 
conversion efficiency (ηp).. The values were found to be 439.9 
x 10-3V, 36.6 x 10-6A, 60.8% and 1.25% for Al/Ru(II)/p-Si, 
respectively. 

*Corresponding author: hdogan@cumhuriyet.edu.tr 
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Abstract— In this study, partical swarm optimization (PSO) method applied to determine the main characteristic parameters of 
Al / Ruthenium (II) complex / p-Si metalorganic - inorganic structure such as barrier height, ideality factor and series resistance. 
The accomplishment of PSO method is performed with experimental I-V characteristics results of the heterojunction diode. 
 

Heterojunction diode (HD) is provided profitable solid 
state device applications to engineers in many regions including 
semiconductor materials, solar cells and nanostructures. The 
main problem of HDs that needs to be approached is the effect 
of the different material parameters, which make the actual 
calculations more complex. Organometal compositions also 
play an important role in productivity of optoelectronic devices. 
Ruthenium (II) complexes studies on their thermal stability, 
interesting photochemical and photophysical characteristics 
draws attention recent days. Therefore, Al/Ruthenium (II) 
complex / p-Type Si heterojunction diode (ARHD) is used in 
this study. Figure 1 shows Al/Ruthenium (II) complex/ p-Type 
Si HD structure. 

 
Figure-1: The forward and reverse bias I-V characteristics for Al/Ru(II) p-Si 
heterojunction and schematic illustration of Al/Ru(II) p-Si structure (inset). 

Particle swarm optimization (PSO) is one of the useful 
methods to reach material parameters, which that ideality 
factor, barrier height and series resistance. Therefore, the 
comprehension and the determination of these parameters that 
give beneficial knowledge about the nature of the HD, which 
plays one of the major role in designing of semiconductor 
devices. PSO is a method based stochastic optimization 
technique developed by Dr. Eberhart and Dr. Kennedy in 1995. 
PSO has been advantageous applied in many function 
optimization areas. In this study, PSO is used reach current and 
voltage variables with parameters of ARHD. This results 
compare with experimental results and conclusion.  

The main characteristics parameters of ARHD can be 
expressed as [2]; 
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The fitness function of ARHD can be expressed as [3]; 
 

 Ɛ J	 , ,                                           (4) 

Where  and  are the experimental data pair in I-V 
characteristics, respectively. N and P are the number of data and 
the ARHD model parameters. 

 
Table-I Results of the HD parameter characterization by using PSO methods 
with experimental I–V data. 
 

 PSO  
 Mean Value Standard Deviation Best Value 
B (eV) 0.8729 0.0338 0.8433 
n 1.2143 0.1063 1.3117 
RS(Ω) 28.7603 17.1838 11.0427 
min 1.1744e-06 1.965e-06 1.4439e-06 
Calc. Time (s) - - 13.01 

 
The aim of this study is to reduce the value of fitness 

function in a short time and approach minimum as possible 
Table 1 shows results of ARHD parameters by using PSO. So, 
when the fitness function moves closer to zero, the accuracy of 
parameters increase too as the similar study [4]. 

 

 
Figure-2: Forward bias I-V characteristics of annealed Al/Ruthenium (II) 
complex / p-Type Si heterojunction diode and fitted data by using PSO. 

Figure 2 shows that the parameters and fitness function are 
run with successfully and the proposed method can be suitable 
for other materials applications. 
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Abstract— In this study, partical swarm optimization (PSO) method applied to determine the main characteristic parameters of 
Al / Ruthenium (II) complex / p-Si metalorganic - inorganic structure such as barrier height, ideality factor and series resistance. 
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Figure-1: The forward and reverse bias I-V characteristics for Al/Ru(II) p-Si 
heterojunction and schematic illustration of Al/Ru(II) p-Si structure (inset). 

Particle swarm optimization (PSO) is one of the useful 
methods to reach material parameters, which that ideality 
factor, barrier height and series resistance. Therefore, the 
comprehension and the determination of these parameters that 
give beneficial knowledge about the nature of the HD, which 
plays one of the major role in designing of semiconductor 
devices. PSO is a method based stochastic optimization 
technique developed by Dr. Eberhart and Dr. Kennedy in 1995. 
PSO has been advantageous applied in many function 
optimization areas. In this study, PSO is used reach current and 
voltage variables with parameters of ARHD. This results 
compare with experimental results and conclusion.  
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expressed as [1]; 
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Where  and  are the experimental data pair in I-V 
characteristics, respectively. N and P are the number of data and 
the ARHD model parameters. 
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Calc. Time (s) - - 13.01 

 
The aim of this study is to reduce the value of fitness 

function in a short time and approach minimum as possible 
Table 1 shows results of ARHD parameters by using PSO. So, 
when the fitness function moves closer to zero, the accuracy of 
parameters increase too as the similar study [3]. 

 

 
Figure-2: Forward bias I-V characteristics of annealed Al/Ruthenium (II) 
complex / p-Type Si heterojunction diode and fitted data by using PSO. 

Figure 2 shows that the parameters and fitness function are 
run with successfully and the proposed method can be suitable 
for other materials applications. 
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Abstract— In this study, artificial bee colony method (ABC) applied to determine the capacitance- voltage (C-V) characteristic 
parameters of Ni/n-GaAS/In schottky diode. The performance of ABC method is performed with experimental C-V 
characteristics results of the schottky diode. C-V characteristic parameters are formed with ABC method and the study is reached 
adventageous solutions.  
 

Schottky barrier diodes (SBDs) has the simplest structure 
of metal-semiconductor (MS) devices, a comprehension of the 
nature of their electrical characteristics is great technological 
importance in the electronics industry. Although Schottky 
interfaces have been well studied for over 60 years, it is only in 
the past decade that an inhomogeneous contact. One of the 
major problem of SBDs that needs to be approached is the effect 
of the different material parameters, which is caused the actual 
calculations more complicated.  

Ni/n-GaAS/In schottky barrier diode is used in this study. 
C-V characteristic parameters are calculated and applied to 
reach better determination results. Figure 1 shows that the 
experimental reverse bias C-2 –V curve of the Ni/n–GaAs/In 
SBD at 500 kHz and at room temperature, respectively. These 
C-V data are independent of frequency because the 
measurements are carried out at sufficiently high frequencies. 
Thus, in SBDs, the calculation of layer capacitance can be 
expressed as [1, 2] 

 

						
2	

																																																													 1  

 
The slope of reverse bias C-2 –V plot can also be given by 
 

					
2

																																																													 2  

 
Where A is the area of the SBD,  is the diffusion 

potential at zero bias and is determined from the extrapolation 
of the linear C-2 –V plot to the V-axis. As can be seen from the 
figure 1, a value of 1.1763 V for intercept voltage of the sample, 

, was concluded, and thus a barrier height (BH) value of 
=0.9017 eV, where	 	 ,  is the potential 

difference between the Fermi level and the bottom of the 
conduction band for n-GaAS in the neutral region; it can be 
deduced knowing the carrier concentration  from the slope 
of the linear C-2 –V plot and is obtained from the following 
relation; 

 
 																																																														 3    
 

where	  = 4.53 x 1017 cm-3 is the state density in the valence 
band for n-GaAS [3], and the experimental value of  = 
1.6742 x 1022 for the carrier concentration was calculated from 
C-V characteristics in figure 1.   
 

 , , 		 																																													 4  

 
Figure-1: The reverse bias  C-2- V curve of the Ni/n-GaAS/In Schottky barrier 
diode at 500 kHz and room temperature. 

The artificial bee colony algorithm is a new optimization 
algorithm based on the intelligent nature behavior of honey bee 
swarm [4]. The parameter determination method based on ABC 
for the Ni/n-GaAS/In Schottky barrier diode which had been 
grown and annealed at 300 degrees C is used in this study. 

 
Table-I Results of the SBD parameter characterization by using ABC methods 
with experimental C–V data. 
 

 ABC  
 Mean Value Standard Deviation Best Value 
Vd 1.1775 0.0034 1.1763 
Nd 1.6759e+22 4.8308e+19 1.6742e+22 
min 1.5460e+17 4.7102e+13 1.5459e+17 
Calc.Time (s) - - 18.91 
    

 
In conclusion, we have concluded that the data on the Ni/n- 

GaAs/In samples allow meaningful extrapolation to n = 1 to 
determine the laterally homogeneous BH. The aim of this study 
is to reach better results as in our other studies [4], we have 
successful results with I-V parameters before, now we try it on 
C-V characteristics. It can be seen that this study also 
successfully. 
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Abstract  

Nanotechnology and nanoparticles are continuing recovery efforts to a higher proportion of products and facilitates our lives. 
Metal nanoparticles are getting important due to some advantages. The metal nanoparticles, especially silver nanoparticles, have 
been synthesized by various methods, such as physical, chemical and biological methods. The last method is preferred, because the 
biological methods are included non-toxic materials and consume the little energy. In this study, it was examined to biosynthesis the silver 
nanoparticles by the sustainable method using the Ziziphus zizyphu fruit extract grown in Adana, Turkey, called as Hünnap fruit. After 
biosynthesis of the silver nanoparticles were characterized by using UV–vis, FTIR, FESEM, EDX,and AFM images. The results showed 
that we obtained the characteristics silver peaks and is attributed the vitamin groups, especially Vitamin C, and other compounds on the 
reduction of Ag nanoparticles.   

         Nanoparticles have unusual characteristics, so, they 
provided to form a new interaction between academia and 
industry in terms of produced structures[1]. Thus, 
nanotechnology products have used in the field of health, 
optics, electronics, and catalysis  [2-6]. The researchers have 
developed various methods such as physical, chemical, and 
biological methods for synthesis the nanoparticles. But, the 
first two methods lead to the formation of the toxic materials 
and the biological methods are preferred. So, the extracts of 
plants and fruits, yeasts, etc. have been used. In this study, the 
Ziziphus zizyphu fruit was used as the source of the reductant 
agent for silver ions. The Ziziphus zizyphu fruit is commonly 
found in the Mediterranean region. It includes various 
vitamins, such as Vitamin A (5%), Vitamin C (17%), and 
Vitamin B (83%), potassium, iron, manganese, magnesium, 
phosphorus, calcium, zinc, and sodium[7].  

In this study, we examined to biosynthetic studies of the 
synthesis of silver nanoparticles in the solid- liquid ratio, 
temperature and initial pH of water were examined. 
Characteristic peaks of the synthesized silver nanoparticles in 
the study were obtained from UV - vis measurements near 419 
nm by Surface Plasmon Response. The expanded curve 
showed the aggregated structures.  

 
Figure- 1. The UV-Visible spectra of the biosynthesized silver nanoparticles  

XRD measurements depicted that the synthesized silver 
nanoparticles are mostly the face-centered cubic structure. 
Also, FESEM and AFM images showed the formation of 
aggregates of silver nanoparticles. It can be said that the 

synthesis mechanism of silver nanoparticles could be the 
compounds at the Hunnap (Ziziphus zizyphu) fruit extract. 

Figure- 2. XRD diffractogram of biosynthesized silver nanoparticles and 
FESEM images.                                                                                                                        

It was determined that the EDX measurements provided to 
forming at the L layer of silver synthesized. In addition, we 
examined the antibacterial assay of the biosynthesized silver 
nanoparticles and were found to exhibit high performance. 
 

 Figure- 3. EDX graph of biosynthesized  silver nps. 
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Abstract— In this study, nano lasers with metal/dielectric/semiconductor/dielectric/metal (MISIM) structures and their 
fabrication techniques will be investigated. In firs times, big size pn junctions were used as semiconductor lasers and nowadays 
their structures have been more complex with small sizes. Today, lasers can be low power coherent light sources because of 
their small sizes. 
 

Low power consuming coherent light source have big 
importance in various applications. Reducing laser resonator 
sizes to micro nano levels are decrease power consumption of 
lasers and also it is easier to integrate small lasers with other 
optical devices and on chip light sources can be produced like 
micro and nano fluids [1]. New semiconductor laser usage 
areas are inevitable with more size reduction. 

Laser modes and resonator length are directly related but 
dielectric laser resonator length can’t be produced smaller than 
half of wavelength of the emitted light [2] so new type wave 
guiding or new optical confinement mechanism are needed. a 
metallic, nano sized light emitter using surface plasmon 
amplification by stimulated emission of radiation (SPASER) 
idea were proposed by Bergman and Stocman in 2007 [3]. 
Same year first laser structure using a semiconductor as gain 
medium and a metal shell for optical wave confinement is 
proposed and fabricated [4, 5]. High efficiency micro and 
nano sized laser fabrication can be done by using precision 
manufacturing techniques. For this purpose electron beam 
lithography (EML) can be used also metals  shell quality is 
important for laser performance. In a study, it is showed that 
by using single crystal silver film, threshold current of a 
plasmonic laser can be reduced [6]. In this study, nano lasers 
with metal/dielectric/semiconductor/dielectric/metal (MISIM) 
structures and their fabrication techniques will be investigated. 

*Corresponding author: caglarduman@erzurum.edu.tr 
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[3] Bergman, D. J. and Stockman, M. I., Physical Review Letters. 90, 2 
(2003). 
[4] Maslov, A. V. and Ning, C. Z., Physics and Simulation of Optoelectronic 
Devices XV, (2007). 
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Burcu Dursun,1  Emrah Demir2 and Rezan Demir-Cakan 3* 
1Material Science and Engineering Department, Gebze Technical University, Kocaeli 41400, Turkey 

2Nanotechnology Institute, Gebze Technical University, Kocaeli 41400, Turkey 
3 Chemical Engineering Department, Gebze Technical University, Kocaeli 41400, Turkey 

 
  

Abstract— Graphite@Si composite anode materials have been obtained using hand milling method. In the fabrication process, 
different amount of Si was used as an additive material in the Graphite@Si anode. In order to investigate the role of improved 
and stable capacities on the Li-ion storage performances by addition of Si, different electrolyte additives and binders have been 
tested.    

 
Rechargeable Li-ion batteries (LIBs) with higher energy 

and power densities have a great interest and crucial 
importance for various portable electronic device and vehicles 
[1]. For higher energy density, new electrode materials in Li-
ion batteries must be developed with high specific energy 
storage capacity and coulombic efficiency [2]. 

Among the various anode materials, silicon is one of the 
most favorable anode material because of the highest 
theoretical capacity (4200 mAh g-1, Li4.4Si), abundant and 
inexpensive. On the other hand, commercially used graphite 
anode has a high coulombic efficiency (typically >90%) and 
almost ten times lower capacity (372 mAh g-1, Li6C) than that 
of silicon [3, 4]. 

In this study, we have investigated a Graphite@Si hybrid 
structure anode for lithium-ion batteries through a facile 
mixing process of silicon particles and graphite using agate 
mortar. Different amount of silicon (2, 5, 10, 15 and 20 wt. %) 
was mixed with graphite as an additive in which graphite acts 
as a conductive matrix to maintain electrical contact. Besides, 
graphite suppress large volume change of silicon during 
lithiation/delithiation. After determining optimum 
electrochemical performance of graphite@Si anode material, 
binder and electrolyte effect on lithium storage capacities of 
graphite@Si have been studied. 

Electrode material slurries were prepared in 8:1:1 wt. % 
ratio with active material, binder and Super P, respectively. 
Three different binders were used including PVDF 
(polyvinylidene fluoride), CMC (carboxymethyl cellulose) 
and CMC:SBR (styrene butadiene rubber) (1:1 wt.%). Anode 
materials that were casted on copper current collector by tape 
casting were tested with using LP30 electrolyte with wt. %5 
FEC (fluoro ethylene carbonate) additive. After that, the 
electrochemical performances have been tested with (vinylene 
carbonate) VC additive (wt. %2) to compare the effect of 
electrolyte additive.  

Discharge capacities are shown in Fig. 1 for graphite@Si 
anode materials at 0.2 C current density. It is clearly seen that 
discharge capacities increase with increasing Si contents. The 
effect of binder and electrolyte additive have been investigated 
on the graphite@Si anode containing 5 wt. % Si, since 5 wt. % 
Si added composite resulted better cycling stability than the 
others.  

 

 
Figure-1: Cycling performances of graphite@Si anode materials: Effect of 
different amount of silicon particles (2, 5, 10, 15 and 20 wt. %) on the 
discharge capacities of graphite@Si in LP30 containing wt. %5 FEC additive 
at a C/5 rate , in the voltage range of 0.001-2V (vs. Li/Li+). 

In summary, we have produced a facile synthesis of 
graphite@Si anode (Si as an additive) by the mixing method 
in the agate mortar. The resulting materials shows a good 
reversible lithium-storage capacities and further improvements 
are obtained once the  binder and electrolyte are tuned. 
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Abstract— Porous covalent organic polymers (PCOPs) represent an exciting new type of porous organic materials, which are 
constructed with organic building units via strong covalent linkages. The well-defined porous materials have offered PCOP 
materials in various applications, such as gas storage, adsorption, and catalysis. Herein, novel PCOPs were synthesized by 
epoxy-amine reaction . This synthesized PCOP materials were characterized by using BET, SEM, TGA, FTIR and 13C-
NMR. 

 
Porous materials have been intensively investigated 

during the last few decades due to their exceptionally high 
BET surface area, feasibility of grafting reactive functional 
groups at the pore surface and a wide diversity of framework 
compositions [1]. The design and synthesis of porous 
materials having high porosity and BET surface area is an 
emerging field of research. During the last decade, metal 
organic frameworks (MOFs) [2], porous co-ordination 
polymers [3], porous carbons [4], porous covalent organic 
polymers (PCOPs) [5] and covalent organic frameworks 
(COFs) [6] have been extensively studied as catalysis[7], gas 
uptake [8], drug delivery [9] and so on. Figure 1 depicts some 
representative examples of porous materials. Among these 
materials, MOFs and porous co-ordination polymers have 
some major drawbacks due to their low stability and water 
affinity. On the other hand, PCOPs and COFs which are 
formed by strong covalent bonds through diverse synthetic 
organic reactions, can overcome such mentioned drawbacks. 

 

 

Figure-1: Selected examples for diverse assembly of building units (a) Porous 
Organic Polymers [10] (b) 2D Covalent Organic Frameworks [11] (c) 3D 
Covalent Organic Frameworks [12] 

In this study, PCOPs were designed and fabricated by tri-
epoxy molecules and tri-amines based on epoxy-amine 
reaction mechanism with different ratios. The polymer 
networks which made of epoxy and amine contain rich atoms 
or groups (O, N, -OH, -NH). Figure 2 illustrates reaction 
mechanism of our synthesized PCOP material. 

 

 
Figure-2: Schematic representation of synthesis of PCOP 
 
Besides, it is anticipated that the network structure would be 
porous due to high aromatic ring content. Owing to rich 

nitrogen and porous structure, it is expected that polymer 
networks would be used as gas adsorption and heavy metal 
removal material. Our porous polymers networks were 
characterized with Scanning Electron Microscope (SEM) for 
analyzing surface morphology. The BET (Brunauer-Emmett-
Teller) method was used for the calculation of the surface area 
and porosity for our PCOP. To analyse the thermal stability of 
PCOP, thermogravimetric analysis (TGA) was used. TGA 
analyses were also run in hydrogen and nitrogen atmosphere. 
Fourier transform infrared spectroscopy (FTIR) and 13C-NMR 
analysis were also performed to characterize the resulting 
PCOP. After purification, the resulting PCOP material has 
BET surface area of 0.1392 m2g-1 with  average porosity of 
7.85 nm. The elemental C, H, and N composition of PCOP 
was shown in Table 1. 

 
Table 1. The elemental analysis of the resulting PCOP 
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Confocal 2D Luminescence and Reflectance Mapping  
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Abstract—Two dimensional optical activity of semiconductors or devices such as LED or LASERs one of the key factor for the 
assessment of material selection and fabrication techniques. Confocal arrangement with its exceptional high resolution, widely used 
for 3D imaging of biological systems. During the last decade with the advances of laser sources and signal detection devices provided 
much better signal/noise ratio. Nowadays super resolution down to nanometer scale has been reported by using 4pi-STED, RESOLFT, 
SIM, GSD, PALM, STORM techniques (L. Schermelleh, R. Heintzmann, and H. Leonhardt, The Journal of Cell Biology, July 19, 
2010, M.  Heilemann,	  Journal of  Biotechnology, 149, 2010). In this study a confocal system adapted to liquid nitrogen cryostat and 
used for reflectivity and photoluminescence mapping. Wavelength resolved surface mapping of porous siliscon was given. Local 
sampling of surface within micro scale provided us to resolve spectrum of porous silicon to be related to non-uniform pore formation. 
In traditional PL technique all of the peaks were merged to one peak which deconvulation of spectrum is easy in general. 

In 1990 Canham [1] reported strong fluorescence of porous 
silicon (PS) in the visible light region at room temperature. 
Because of the mechanical robustness, reliable and inexpensive 
silicon-based microelectronics of PS, many investigations have 
been carried out in terms of understanding photoluminescence 
emission mechanism, potential applications to optoelectronic 
and photovoltaic devices. AFM [2], SEM [3,5] and HRTEM [6] 
techniques for structural characterization and confocal 
microscopy technique for optical characterization [4,7] have 
been applied for surface topography of PS to understand 
photoluminescence phenomena. 

Confocal microscope has emerged as a result of adaptation 
of confocality to conventional optical microscopes. 
Transmission and reflection in confocal [8] microscope; 
sample, light source and detector are continuously located at 
conjugated focal planes. Usually, reflection type configuration 
is used because of allowance to single objective usage for both 
illumination and detection. 

In confocal microscope, the most of the beams from out of 
focal plane are blocked by pinhole before arriving to detector. 
Therefore, both contrast and resolution are improved in lateral 
and axial directions. A single mode optical fiber can also be 
used instead of pinhole. Successful confocal imaging depends 
on the conformity between pinhole size, objective numerical 
aperture and image brightness at minimal light intensity. In 
confocal microscope, laser is preferred as light source because 
of small deflection angle, high intensity, linear polarized 
directional propagation. In this case, there is no need to use a 
pinhole for light source. Scanning process of sample at focal 
plane can be done point to point or by using a spinning disk [ 
8]. 

PS used in this study fabricated on epitaxial n-Si having 7 
Ohm-cm. Anodization carried out in HF-EtOH(1:1) solution at 
20 mA/cm2 current density for 2 min. duration. During the 
anodization, sample is illuminated by a chopped He-Ne laser.  

In confocal system reflected laser from beam splitter at 404 
nm is focused at sample surface which was located at focal 
plane of reflective objective. Reflected light with emission of 
sample is directed to a lense. At focal point of lens, a fiber optic 
with 200µm core diameter is used for light collection. XYZ 
scanning is provided by Newport-ESP6000 unit. The light from 

sample either directed to a 25cm double monochromator which 
signal was detected by Lock-In technique or directed to Ocean-
HR4000 spectrometer using fiber optic coupling.  

Half of the fabricated PS in circular form used as a test 
sample. Large area scanning is given Fig. 1. Reflection from 
surface is clearly shows nonuniformity. On the other hand, that 
topography is not visible in any optical microscope. 

 
 

 
 

Ordered semi circulars at the top side of PS are related to 
bubbles formed during the anodization. Top side of PS area has 
low reflectance but non uniform reflectance across the sample 
shows, how anodization parameters are effecting the PS 
formation. Local PL measurement supports non uniformity and 
at least three distinct luminescence centers are existing.   
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Figure-1: 
4000x2500µm2 area 
reflection mapping. 

Sampling step is 
20µm. Inset is 

selected 
500x500µm2 area	  

Figure-2: (a) Wide area 
photoluminescence of PS at 
three different locations. (b) 

PL spectrums are obtained 
from local areas. The inset 

in figure is correspond to 
the coordinates relating to 
each spectrum has taken. 
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Synthesis of new complex Schiff base as heterogeneous catalyst for epoxidation of olefins 
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Abstract— Immobilization of a molybdenum-histidine Schiff base complex into the nanocages of Na-Y zeolite was achieved 
through the ship-in-a-bottle method. Characterization of the resulting material was carried out with XRD, EDX, SEM and GC. 
The XRD analysis revealed that textural properties of Na-Y zeolite support were preserved during the immobilization 
experiments. The prepared nanomaterial (MoO2hisSchiff@Y) catalyst catalyzed the epoxidation of olefin (cyclooctene) with 
tert-butyl hydroperoxide (TBHP) quantitatively with excellent selectivity and conversion toward the corresponding epoxides 
under mild reaction conditions.  
 

Introduction 
Since from environmental and economical point of view, 

the use of heterogeneous catalysts offers several advantages 
e.g. easy separation of products, possibility of recovery and 
repeated use and designing continuous processes there is 
considerable academic and industrial interest in the 
heterogenization of well-defined homogeneous catalysts [1-2]. 
One of the main methods for transforming a homogeneous 
catalyst to heterogeneous one is the anchoring of the active 
catalytic site on a solid having a large surface area. Amino 
acid Schiff bases prepared by condensation of amine group of 
amino acid with a carbonyl group of aldehyde or ketone are 
interesting ligands and there are a few reports on the catalytic 
application of this type of Schiff base complexes [3-4]. 

 

Materials and method 
To a solution of histidine (3 mmol) in 25 ml methanol 

was added 3 mmol of salicylaldehyde. The mixture was stirred 
for 24 hours under dry nitrogen atmosphere to afford histidine 
Schiff base ligand. In the next step, a mixture of histidine 
Schiff base (3 mmol) in 40 ml methanol and Na-Y zeolite (1 
g) was stirred for 24 h to give Na-Y supported Schiff base 
ligand. The solid was filtered, washed with methanol and dried 
under vacuum at 423 K overnight. In the final step, 
MoO2(acac)2 (650 mg) was dissolved in methanol (30 ml). Na-
Y supported Schiff base ligand (1g, dried in vacuum oven at 
423 K) was then added to this solution and the mixture was 
refluxed for 24 hours. After filtration, the product was dried 
and then soxhlet extracted with dichloromethane to remove 
the unreacted MoO2(acac)2. The resultant molybdenum 
containing material MoO2hisSchiff@Y was then dried under 
vacuum at 423 K. 

Epoxidation of olefin (cyclooctene) was carried with Tert-
butylhydroperoxide (TBHP) as oxidant. In a typical procedure, 
to a mixture of catalyst (150 mg) and olefin (8 mmol) in 
chloroform (25 ml) was added TBHP (16 mmol) under 
nitrogen atmosphere was refluxed for appropriate time. 
Samples were withdrawn periodically and after dilution with 
chloroform and cooling were analyzed using a gas 
chromatograph (Table I). 

 

Results and discussion 
The XRD pattern of MoO2hisSchiff@Y exhibits all the 

characteristic peaks of the Na-Y zeolite support (Figure. 1b). 
This indicates that the structure of the zeolite was retained 
after incorporation of the molybdenum Schiff base complex 
within Na-Y zeolite.  
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Figure-1:  X-ray diffraction pattern of (a). Na-Y zeolite and (b) 
MoO2hisSchiff@Y 
 

The morphology and microstructure of the obtained 
material was further investigated by SEM. Figure. 2 shows the 
SEM image of MoO2hisSchiff@Y. This images clearly shows 
that obtained materials have distorted octahedral morphologies 
and relatively monodispersed. 

 

5µm 3µm

Element Wt% At% 
CK 6.05 10.45 
NK 1.98 2.93 
OK 58.82 76.28 
NaK 5.10 4.60 
AuM 2.98 0.31 
MoL 25.08 5.42 
Total 100.00 100.00 

Energy - keV

ca b

 
 

Figure-2: SEM images of (a) Na-Y zeolite, (c) MoO2hisSchiff@Y and (b) 
EDX of MoO2hisSchiff@Y 

Table-I Investigation of the catalytic effect of the prepared MoO2hisSchiff@Y 
on the epoxidation of cyclooctene with TBHP. 

Catalyst Time(h) Conversion% Selectivity% 
 2 15 99 
 4 36 99 

MoO2hisSchiff@Y 6 53 99 
 8 36 99 
 24 100 99 

 

Reaction conditions: 8 mmol olefin, 16 mmol TBHP, 150 mg catalyst 
and 25 ml of chloroform. 
 

Conclusions 
Molybdenum histidine Schiff base complex was 

immobilized with “Ship-in-a-bottle” method into the 
nanocages of Na-Y zeolite and MoO2hisSchiff@Y catalyst 
material was obtained. This catalysis was found to be 
successfully catalyze the epoxidation of cyclooctene with 
TBHP under mild reaction conditions.  
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Phages in Modified Alginate Beads 
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In order to increase stabilities and controlled/sustained released of T4 phages were encapsulated within alginate 
beads which were then coated with chitosan, polyethylene-imine (PEI). Quite high loading capacities (over 90%) 
were achieved in these pH sensitive microbeads. Coating with those polycations increased significantly stability 
both in “Simulated Gastric Fluid” and bile salts especially in the case of PEI coating.  The tests conducted in 
“Simulated Intestinal Fluid” demonstrated that phage were released from the beads which were active at basic 
pH in which the release rates were smaller in the case of chitosan. It was concluded that PEI is better coating 
then chitosan from stability and release profiles and should be carried to further studies.   
 
Keywords: Phages; Encapsulation; Alginate beads; Chitosan; Polyethyleneimine, Stability and Sustained release 
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Investigation of the trigonal Cr3+ and Fe3+ centers in perovskite ABF3 crystals through a combination 
of ab initio (DFT) and semi-empirical (SPM) calculations 
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Abstract— A combination of density functional theory (DFT) and a semi-empirical superposition model (SPM) is used for a 
complete analysis of trigonal Cr3+ and Fe3+ centers in ABF3 crystals for the first time. Based on geometry optimization, some 
quantitative information has been derived from the DFT calculations on both the electronic structure and the local structure 
around these centers. The influence of the dopant ions on the local structure of the paramagnetic centers of these dopant ions is 
deduced. Zero-field splitting (ZFS) parameters (ZFSPs) of both Cr3+ and Fe3+ ions are calculated by superposition model 
(SPM) using the optimized structure parameters obtained from DFT.    
 

In different ABF3-type fluorine perovskite compounds, 
where A is the monovalent and B is the divalent cations 
several paramagnetic centers were reported for the transition 
metal ions Fe3+ and Cr3+. It is suggested that Cr3+ or Fe3+ ions 
in the ABF3 crystals substitute for the divalent cations B2+. 
However, this location requires charge compensation in the 
local structure since this substitutional impurity creates an 
excess positive charge. Hence, several Cr3+ and Fe3+ centers 
with different symmetries may take place in the lattice 
structure by creating various structural formations. 

A trigonal (TR) symmetry center, Cr3+(Fe3+)-VA structure 
associated with a nearest neighbor cation vacancy (A+ 
vacancy) along [111]-axis (TR axis), is one of these centers. 
See the optimized structure obtained by DFT in Figure 1 for 
different structural formations around the trigonal Fe3+ center 
in KMgF3 [1]. 

  

 
 

Figure-1: A sample optimized structure from [1] for the trigonal Fe3+ centers 
in KMgF3; (a) the K- vacancy case, (b) the K-Li substitution case, and (c) 
normal TR Fe3+ center case.     

Previously, the method used here was applied 
successfully for the following systems; KMgF3:Cr3+ [2] and 
KMgF3:Fe3+ [1]. Reported energetical values and the structure 
optimization calculations are based on the density functional 
theory [3,4] within the generalized gradient approximation 
(GGA), as implemented in the SIESTA code [5]. We used the 
Perdew-Burke-Ernzerhof parametrization for the exchange-
correlation functional and a double-ζ basis set augmented by 
polarization orbitals. The interaction between the core and 
valence electrons is handled by Troullier-Martins norm-
conserving pseudopotentials [6] in their fully separable form 
[7]. 

 
 

        We can describe the energy levels of the ground spin 
state of transition metal Fe3+ ions doped in ABF3 type crystals 
by the spin Hamiltonian (SH) including the Zeeman electronic 
terms and the ZFS terms [16]: 

q q
Ze ZFS B k kH H H b O     B g S

  
                (1)  

where β is Bohr magneton, B - the applied magnetic field,  g - 
the spectroscopic splitting factor, S - the effective spin 
operator. The simplest form of the ZFS terms in Eq. (1), 
suitable for the spin S = 3/2 systems at trigonal type I 
symmetry sites (D3, Cv, D3d), is obtained  

0 0 0 0 4 4
2 2 4 4 4 4ZFSH b O b O b O                                           (2) 

whereas for the spin S = 5/2 systems 

0 0 0 0 3 3
2 2 4 4 4 4ZFSH b O b O b O                                            (3) 

Using the optimized structure parameters obtained from 
DFT, zero-field splitting (ZFS) parameters (ZFSPs) of both 
Cr3+ and Fe3+ ions are calculated in the frame of superposition 
model (SPM) and then also compared with relevant 
experimental data. The results have been discussed to 
understand most probable structural model for trigonal Cr3+ 
and Fe3+ centers in ABF3 crystals.  
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Abstract 
In this study, the thermal performance and the 

pressure drops of Al2O3, TiO2 and ZnO nanofluids 
flowing through a horizontal circular microchannel 
under constant surface temperature boundary 
condition have been investigated experimentally. 

Al2O3 (13nm), TiO2 (10-25nm) and ZnO (18nm) 
nanoparticles were added to deionized water used as 
base fluid in order to prepare nanofluids with 0.5%, 
0.7% and 1.0% volume concentrations. The 
nanofluids prepared were mixed in Sodium Dodecyl 
Sulfate (SDS) as surfactant to extend the stability 
time. 

An experiment setup has been made for the 
experimental study. For this purpose, a 20 cm length 
of microchannels made by both the different 
materials (Stainless steel, PEEK, PEEKsil) and the 
different inner diameter (400, 750, 1000μm) have 
been used under the different surface temperatures 
(15, 25, 40°C). And also, the nanofluids had the 
different inlet temperature, the volume flow rates 
(20, 35, 50 mL/min) and the concentrations have 
been used as a work fluid. Heat transfer, convection 
heat transfer coefficient, Nusselt number, pressure 
drop and friction factor results have been calculated 
by temperature, flow rate and pressure 
measurements. The thermal conductivity and 
viscosity needed for the calculations have been 

measured separately. The optimum conditions have 
been determined from the calculated results being 
used Taguchi approach. Under those optimum 
conditions, the experiments have been conducted 
with deionized water, too. The thermal performance 
and the pressure drops of the nanofluid and the 
deionized water obtained under the same optimum 
conditions have been compared. 

Thanks to this study, it has been showed that 
what parameters are effective or negligible on the 
thermal performance and the pressure drop. 
Furthermore, it has been explained how much those 
parameters affect the results as percent. For high 
thermal performance and low pressure drop at heat 
transfer applications with nanofluids, it has been 
highlighted what parameters it is necessary to be 
focused to. Consequently, the best result was 
obtained for Al2O3 nanofluid. When Al2O3 nanofluid 
is compared with deionized water, it is obtained that 
15.3%, 21.7%, 11.1% increase and 39.2% decrease 
for heat transfer, convection heat transfer coefficient, 
Nusselt number and friction pressure drop, 
respectively.  
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Abstract—This work presents hydrogen sensing properties of platinum (Pt) thin films deposited on glass substrate by sputter 
technique. The samples were characterized by XRD, SEM,  XPS techniques. Temperature dependent resistances and the gas 
measurements of the Pt thin films were investigated at a temperature range from 30 °C to 200 °C. The H2 sensing properties of 
Platinum sensors were examined between the concentration of  0.1%  and 1% H2. It  is directly proportional with temperature, 
and inversely proportional with the thickness of Pt thin film. The results showed that  Pt thin film sensor could be potentially 
used for H2 leak detection. 
 

Hydrogen  is a renewable energy source and has many 
applications such as chemical production, fuel cell technology, 
fuel for cars, rocket engines, etc. The detection of H2 in a wide 
range concentration is crucial for leak detection, safety issue 
and real time quantitative analysis [1-3]. So, it requires 
hydrogen sensors that are accurate, fast and working in a wide 
hydrogen concentration. 

In general, palladium (Pd) and Pd alloys are used as 
sensitive materials for metallic resistor type hydrogen sensor 
and there are several studies in literature [1-3]. But there are a 
limited numbers of researches on hydrogen sensing properties 
of Pt [4].  
      The XRD and XPS results for the Pt thin films are 
displayed in Figure 1. In figure 1a, the patterns show strong 
(111) and (200), and weak (200) and (131) reflections at 
30.95°, 46.25°, 67.55° and 81,35° respectively and all of 
which correspond to a face-centered cubic crystalline 
structure. The obtained thin film contain no impurity peaks 
from both XRD and XPS, which is due to the high purity 
crystals. As the XPS spectrum of Pt from pure Pt films and 
PtAg films were compared, the relative shift was observed 
from PtAg alloy films Fig (1). H2 sensing properties of Pt thin 
films were investigated at a temperature range from 30 °C to 
200 °C.  

 

Figure 1: (a) XRD patterns for 50 nm Pt thin film, (b) EDX graphs for 5 nm Pt 
thin film and (c) XPS spectra of Pt4f for 5 nm Pt thin film. 

      The resistances of Pt thin films were investigated under a 
dry air flow at the temperature range from 30 °C to 200 °C 
(fig 2). The resistances of Pt thin films were linearly increased 
due to the their metalic structure.  The H2 gas sensing 
measurement results revealed that the 2 nm Pt thin film sensor 
is the best sensing performance to H2 at 30 °C (Fig 3). 

 

 
 
Figure 2: Temperature dependent          Figure 3: Temperature dependent  
resistance values for 2 nm and 5 nm      sensitivities (a) and response time     
Pt thin films                                           versus temperature (b) for both 2nm   
                                                                and 5nm Pt thin film sensors exposed                        
to 1000ppm H2. 
                                                                                                                                  
                                                                 
      The sensitivity decreased at high temperatures but the best 
response time was obtained at high temperature with clear 
response-recovery, good stability. We think that Pt based thin 
film sensors and could be potentially used for H2 leak 
detection. 

 
Figure 4: The resistance versus time graph (a) and H2 concentration 
dependent the sensitivity graph (b) for 2 nm Pt thin film sensor at 150 °C. 
 
 
 
*Corresponding author: nkilinc@nigde.edu.tr 
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Effects of sputtering parameters on the structural properties of Ti films on glass substrates 
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Abstract— In this study titanium thin films were deposited on glass substrate by radio-frequency (RF) magnetron sputtering 
with various parameters parameters such as sputtering power, sputtering pressure, substrate temperature and substrate-target 
distance. Subsequent to production steps the properties of the films were carried out though x-ray diffractometer (XRD), 
scanning electron microscopy (SEM) and atomic force microscopy (AFM). Finally effects of fabrication parameters on some 
properties were investigated and the results will be presented in details.. 
 

 
The growth of metal film in vacuum is a deposition 

process of massive atoms or atomic groups arriving on the 
substrate, which is affected by the deposition parameters, such 
as substrate temperature, sputtering pressure, and power. The 
microstructure of the films is dominated by the relative 
substrate temperature and the energy of deposition atoms. 
Mainly, there are evaporation method and sputtering method 
to prepare metal films by vacuum deposition [1]. 

Titanium (Ti) thin films are used in mechanical, 
biomedical and diffusion barrier application and aerospace, 
medical and microelectronic industries due to their high 
mechanical strength, excellent thermal stability and good 
corrosion resistance [2-6]. 

Morphology, density, texture of grains influence the 
structural properties of Ti thin films. For this reason it is very 
important to understand the influence of process parameters 
on the structural characteristics of Ti thin films. Martin et al. 
(1998) have investigated the effect of bias power on Ti films 
prepared by RF magnetron sputtering. The chemical and 
structural characteristics of Ti coatings were investigated in 
the earlier work [7,8]. Chawla et. al. (2009) investigated the 
process parameters on the texture of Ti films. 

In this study we investigate the effects of sputtering 
parameters on the structural properties of Ti/Glass materials. 
Titanium films were first deposited onto glass substrate using 
RF sputtering technique from %99,97 pure Ti target. Before 
the deposition glass substrates was sequentially cleaned in 
uştrasonic bath of soapy water, isopropanol and acetone for 20 
min. and dried. Deposition was carried out under an Ar 
environment. 

When XRD analysis of Ti thin film accumulated 
examined, forming of (002) preferred texture orientation with 
applied variables was seen. With increasing sputter pressure, it 
was determined that (100) orientation had substituted (002) 
orientation average surface roughness calculated from AFM 
images of films. As a result of studies conducted, it was shown 
that P130, W100, D85 and Troom specimens having 002 
orientations come to the forefront in the films accumulated 
with RF magnetic sputtering. 

 
 

Figure-1: XRD graphs of Ti films on glass substrates as a function of 
a)sputtering power, b)sputtering pressure, c)substrate-target distance and 
d)substrate temperature  

 

Figure-2: Texture coefficients of Ti Films on glass substrates as a function of 
a)sputtering power, b)substrate temperature, c)sputtering pressure and 
d)substrate-target distance. 
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Applying Quantum Optimization Algorithms for Duality Problems and Linear Programming 
Mert Şide,1* and Volkan Erol 1,2* 
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Abstract— Quantum computers are machines that are designed to use quantum mechanics in order to improve upon classical 
computers by running quantum algorithms. One of the main applications of quantum computing is solving optimization 
problems. For addressing optimization problems we can use linear programming. Linear programming is a method to obtain 
the best possible outcome in a special case of mathematical programming. Application areas of this problem consist of 
resource allocation, production scheduling, parameter estimation, etc. In our study, we looked at the duality of resource 
allocation problems. First, we chose a real world optimization problem and looked at its solution with linear programming. 
Then, we restudied this problem with a quantum algorithm in order to understand whether if there is a speedup of the solution. 
The improvement in computation is analysed and some interesting results are reported.  
Keywords – quantum algorithms, optimization, linear programming, duality 
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Boron Nitride (BNNP) and Carbon Nanotube (MWCNT) Blended Epoxy Nanocomposite of Impact 
Damage 
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1Mechanical Engineering Department, Selcuk University, Konya, Turkey 
2Materials Science and Engineering Department, Canakkale Onsekiz Mart University, Canakkale, Turkey 

  
Abstract— In this study, epoxy resin which has an important place in aerospace sector was used in order to investigate impact 
resistance of prepared epoxy based nanocomposites. The impact tests are performed according to ASTM D6110 notched 
impact test standards. The test specimens were prepared by adding boron nitride nanoplates (BNNPs) and carbon nanotubes 
(MWCNTs) in the epoxy. The nanoparticle reinforced test samples and neat epoxy were compared and results showed 
increasement by 10%. For analysis of microstructure and toughening mechanism of nanocomposites, fracture surfaces were 
examined via SEM and optic microscope. 
 

Polymer nanocomposites, materials combining polymers 
and nanofiller components, have attracted research attention 
from the academic and industrial communities due to their 
diverse functional applications, good processing and relatively 
low cost [1-5]. 

In recent years, there has been a growing interest in 
nanoparticle, nanotube, and nanosheet research. The most 
popular nanocomposites so far have been prepared by carbon 
nanotube (CNT) additives [6]. In fact, CNTs possess a high 
Young’s modulus and superb electrical and thermal 
conductivities [7-10]. Hexagonal boron nitride (hBN), also 
called as “white graphite”, is an excellent electrical insulation, 
having high thermal conductivity, excellent dimension 
stability, and desirably low dielectric loss and constant 
[11,12]. 

In this study, the multi walled CNTs were supplied from 
TimesNano Company and have 30 nm diameter and 10–30 
mm length. BNNPs were supplied from Bortek Company and 
have approximately 350x225x65 nm dimensions. The epoxy 
resin used was diglycidyl ether of bisphenol-A epoxy 
(Momentive-Hexion L285) with aliphatic amine curing agent 
(Momentive-Hexion H285). 

Samples surfaces adding nanoparticles increased 
roughness and nanocomposite showed ductile crack (Fig 1). 
Especially, when epoxy resin includes nanoparticles, 
nanoparticles lead to changing direction, stopping and 
branching of composed cracks. Fig 2 shows BNNP and 
MWCNT of fracture surface. 

 

 
 

Figure-1: After notched impact test, SEM image of fracture surface in 0,5 wt. 
% BN-Epoxy nanocomposite 

 

Figure-2: After notched impact test, SEM image of fracture surface in 0,5 wt. 
% BN-0,3 wt. % CNT-Epoxy nanocomposite 

 
Figure-3: According to neat epoxy, percent increased of toughness in 
nanocomposites 

According to notched impact test, BN-Epoxy and BN-
CNT-Epoxy nanocomposites were investigated 
experimentally. According to figure, the toughness change of 
BN-epoxy was find at 0,3 wt. % CNT-epoxy and 0,5 BN-0,5 
CNT wt. %-epoxy for neat epoxy polymer composites. 
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Synthesis and Characterization of Hybrid GaN Nanocomposites 
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2Materials Science and Engineering Department, Canakkale Onsekiz Mart University, Canakkale, Turkey 

 
Abstract— GaN, GaN-Al and GaN-Cu nanoparticles have been synthesized by using arc discharge method in liquid nitrogen. 
The properties of the GaN, GaN-Al and GaN-Cu were characterized by scanning electron microscopy (SEM), transmission 
electron microscopy (TEM), X-ray diffraction analysis (XRD) and Fourier transform infrared (FTIR) spectra. 
 

GaN nanomaterials have attracted much attention due to 
their unique properties and numerous applications in a wide 
range of areas including optoelectronic nanometer sized 
devices [1-3]. GaN has a wide band gap semiconductor with a 
direct band gap energy of 3.40 eV. Therefore GaN has been 
widely used for light emitting diode applications [4].  

Al and Cu are very important metal ions for GaN 
nanoparticles. Some important applications of these structures 
are LEDs for low energy consumption light emission [5], blue 
lasers for multimedia disks [6], field effect transistors [7], and 
high electron mobility transistors (HEMT) [8]. 

 

 
 

 
 

Figure-1: TEM analysis of nanoparticles a) GaN Nanoplate b) GaN-Al 
nanocomposite c) GaN-Cu nanocomposite 

Typical TEM image of the individual GaN nanoplate is 
shown in Figure 2a. Homogeneous distributions of two 
structures were visualized by TEM images as shown in Fig. 2b 
and 2c. It can be seen from the image that the nanocomposite 
system contains nanoplate and nanospheres as two different 
nanostructure morphologies. 

 

 
 

Figure-2: XRD pattern of GaN, GaN-Al and GaN-Cu nanoparticles 
synthesized by arc discharge in liquid nitrogen 

Fig.2 shows the XRD pattern of the as-synthesized GaN 
sample prepared by the arc discharge in liquid nitrogen 
(JCPDS No. 88-2361). Moreover, the sharp diffraction peaks 
in the spectrum indicate that GaN nanoplates have possession 
of good crystal quality. As seen in the figure, other diffraction 
peaks could be indexed to Al (JPDS No. 89-4037) and Cu 
(JCPDS No. 04-0836) implying that nanocomposites were 
produced. 

In summary, pure GaN and hybrid nanoparticles have 
been produced by arc-discharge method submerged into liquid 
nitrogen. During synthesis of nanoparticles, Copper, 
Aluminum, Carbon and GaN powder were used in the arc 
discharge method. The arc discharge was initiated in liquid 
nitrogen by touching the anode to the cathode and then the gap 
between the electrodes was controlled by measuring discharge 
voltage to maintain stable arc discharge during the experiment.  
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     Conjugated polymers have been extensively studied for 
their potential applications in light emitting diodes with the 
great advantages of low cost, flexibility and solution 
processing [1-2].  

     Polyfluorenes (PFs) have emerged as a promising 
candidate for the application of OLEDs because of their 
exceptional optoelectronic properties, such as good thermal 
and chemical stability, high fluorescence quantum yield, good 
film-forming and hole-transporting properties [3]. 

     Four  novel   electroluminescent  copolymers consisted of 
9,9-di-alkylfluorene-2,7-diboronic acid–bis(1,3-propanediol) 
and different acceptor  segments  including 4,7-dibromo-2,1,3-
benzothiadiazole, 4,7-bis(2-bromo-5-thienyl)2,1,3-
benzothiadiazole, 1,3-bis(5-bromothiophen-2-yl)-5-dodecyl-
4H-thieno[3,4-c]pyrrole-4,6(5H)-dione and 3,6-bis(5-
bromothiophen-2-yl)-2,5-bis(2ethylhexyl)tetrahydropyrrolo 
[3,4-c]pyrrole-1,4(2H,5H)-dione   were synthesized by the 
palladium-catalyzed Suzuki coupling reaction.  

      The molecular weights measured by gel permeation 
chromotography and copolymers were charecterized  by  UV-
Vis, PL, NMR  and cyclic  voltammetry. A multilayer  organic 
light-emitting diodes  (OLEDs) showed  a turn-on voltage  of  
3 V  and  exhibited a bright orange emission with a luminance 
of  approximately 10000 cd m-2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 

 
Figure-1: EL intensity and brightness of the OLEDs emitting orange 
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Abstract— This work reports the synthesis of palladium-based nanoalloys of zinc in different atomic ratio via a sonochemical 
process and investigation of their activities for formic acid electrooxidation. The bimetallic alloys are characterized by XRD, 
ICP-AES and FESEM-EDS. The PdnZn/VC catalysts showed better performance for the anodic oxidation of formic acid than 
Pd/VC. Pd2Zn /VC also exhibits high current density and stability, suggesting that this bimetallic alloy is a good candidate for 
the formic acid fuel cell. 

Introduction: Formic acid (FAO) has attracted most 
attention as a promising alternative fuel for liquid fuel cells 
due to its significant advantages, such as less toxic, faster 
oxidation kinetics and lower crossover than methanol through 
Nafion membrane because of the repulsion between SO3− and 
HCOO- ions. In areas of catalysis and electrochemistry, 
mixed-metal compounds have important applications. 
Therefore an extensive effort has been carried to investigate 
bimetallic alloys for anodic catalyst in fuel cell [1-3].  

Nanocatalyst synthesis: PdnZn/VC bimetallic alloy 
catalysts were prepared by sonochemical method without 
using any stabilizer. Palladium acetate and zinc acetate were 
used as metal precursors in controlled molar ratios and 
ethylene glycol as reducing agent. The pretreated carbon 
support and ethylene glycol were added into a beaker and 
irradiated with strong ultrasonic wave at room temperature 
while the solution containing appropriate amounts of 
precursors was dropped continuous to support solution. At end 
the obtained blackish slurry was filtered and washed. The 
obtained sediment was dried in vacuo at room temperature.  

Condition of electrochemical analysis: Prior to coating, 
the glassy (GC) carbon electrode was carefully polished with 3 
µm alumina powder on polishing cloth and sonicated in 1:1 
ethanol and distilled water ratio in order to remove adsorbed 
particles. The appropriate amount of bimetallic catalyst 
powder was dispersed ultrasonically in a mixture of water and 
ethanol for 15 min. Ten microliters of this suspension was 
dropped onto the GC substrate and was allowed to dry in air. 
Then 2 µL of Nafion solution was covered on sediment and 
dried at room temperature. 

 

 
 

Figure-1: XRD patterns of Pd/VC and PdnZn/VC catalysts. 

Electrochemical studies 
Electrochemical studies: The catalytic activities of the 

prepared PdnZn/VC and commercial Pd/VC catalysts for FAO 
have been evaluated in deaerated 0.5 mol L−1 HCOOH + 0.5 
mol L−1 H2SO4 by LSV with a scan rate of 10 mV s−1 at 22◦C. 
The current densities for the four samples are presented in Fig. 
2. It can be observed that a large current peak at potential ∼0.3 
V and an indistinct shoulder at potential ∼0.6 V were 
recorded, which corresponded to the reaction of FAO via the 
direct pathway and the CO pathway, respectively [4]. The 
oxidation of formic acid at the as-prepared catalysts is mainly 
through the direct pathway. 

The peak potential at the PdnZn/VC catalyst is more 
negative than Pd/VC catalyst and the peak current density is 
higher than Pd/VC catalyst, indicating that the PdnZn/VC 
alloys can promote the electrocatalytic activity for formic acid 
oxidation. Pd2Zn/C catalyst showed the highest negative shift 
potential and catalytic activity for the electrooxidation of 
formic acid. 

 

 
 

Figure-2: LSV curves of (a) Pd/VC, (b) Pd1Zn/VC, (c) Pd3Zn/VC (d) 
Pd2Zn/VC, electrodes in 0.5 M HCOOH + 0.5 M H2SO4 aqueous solutions at 
a scan rate of 10 mV s-1. 

Conclusion: The addition of Zn to Pd/VC catalyst 
demonstrated to significantly improve the catalytic activity 
toward formic acid electro-oxidation due to the synergistic 
effect between Pd and Zn. It's worth mentioning that the 
Pd2Zn/VC catalyst presents the highest catalytic activity and 
stability for the electro-oxidation of formic acid among all the 
PdnZn/VC catalysts. 
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Abstract— Vulcan XC-72R carbon supported Pd and Pd-Mo alloy nanocatalysts of different Pd-Mo atomic ratios is prepared 
by hydrothermal synthesis method. The bimetallic alloys are characterized by XRD, ICP-AES and FESEM-EDS. The 
performance of catalysts is evaluated for the electro-oxidation of methanol, ethanol, ethylene glycol, and glycerol in alkaline 
media by cyclic voltammetry and chronoamperometric measurements. It is found that the amount of Mo and catalyst size is 
two key parameters for optimum performance of the catalysts.  

Direct alcohol fuel cells (DAFCs) have attracted 
considerable interest in their application to alternative power 
sources for portable electronic devices and electric vehicles. 
Liquid fuels, such as low molecular weight alcohols 
(methanol, ethanol, ethylene glycol, and glycerol) have several 
advantages compared to pure hydrogen, because they can be 
easy handled, transported and stored. Furthermore, they have 
relatively high energy conversion efficiency, high mass energy 
density and low-to-zero pollutant emission, comparable to that 
of gasoline. The electrocatalytic reaction of alcohol oxidation 
in alkaline media is more facile, allowing to use low catalysts 
loadings and to select a wide range of catalysts [1-3]. 

Nanocatalyst synthesis: Bimetallic alloy catalysts were 
prepared by hydrothermal method. Palladium acetate and 
ammonium molybdate were used as metal precursors in 
controlled molar ratios and ethylene glycol as reducing agent. 
First, aqueous solution containing appropriate amounts of 
precursors was mixed with EG. Appropriate amount of 
pretreated carbon support were added into the above solution 
and sonicated. Then the solution was transferred into an 
autoclave container, sealed and treated in oven. The resulting 
suspension was filtered, washed first with deionized water and 
then with ethanol. The obtained sediment was dried in vacuo 
at room temperature.  

Condition of electrochemical analysis: A glassy carbon 
working electrode was used as substrate. The electrochemical 
analysis of the synthesized nanocatalysts was performed with 
pre-modification of GC electrode. First, the GC surface was 
polished carefully with alumina powder, followed by 
ultrasonication in ethanol and deionized water several times. 
The appropriate amount of bimetallic catalyst was dispersed in 
water and ethanol (1:1) mixture and 10 µL of Nafion solution 
ultrasonically for 15 min. Finally, 5 µL of the solution was 
dropped on the surface of electrode and dried in the air before 
electrochemical experiments. 

 

 
Figure-1: XRD patterns of Pd/VC and PdnMn/VC catalysts. 

Electrochemical studies 
Electrochemical studies: The activity of the Pd-Mo/VC 

catalysts for alcohol electrooxidation in alkaline electrolyte 
was tested and compared to the activity of monometallic 
Pd/VC. For all alcohols, PdMo/VC and Pd2Mo/VC show 
approximately similar current density, which is higher than the 
monometllic nanocatalyst. Pd3Mo/VC catalyst has 
significantly higher activity than other catalysts for methanol, 
ethanol, ethylene glycol, and glycerol. The promotion effect of 
Pd3Mo/VC catalyst is due to the less content of Mo and 
smaller size of catalyst. The reverse effect, were overlapped 
for PdMo/VC and PdMo3/VC, therefore lead to similar 
activity for alcohol electrooxidation. 

 

 
Figure-2: CV curves of Pd/VC and Pd-Mo/VC catalysts vs. 1 M methanol (a), 
1 M ethanol (b), 0.1 M EG (c) and 0.1 M glycerol (d) in 1 M KOH at scan rate 
of 10 mV s-1. 

Conclusion: We have found that the amount of Mo and 
catalyst size is two key parameters for optimum performance 
of the synthesized catalysts. Pd3Mo/VC catalyst has a higher 
activity compared to other catalysts due to smaller size and 
less Mo content. PdMo/VC catalyst has less Mo content and 
larger size than PdMo3/VC. Therefore two catalyst activities 
are approximately similar. It's worth mentioning that the 
Pd3Mo/VC catalyst presents the highest catalytic activity and 
durability, therefore is a potential anode catalyst for DAFC.  

 
*Corresponding author: f_fathirad@yahoo.com 
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Study of novel ion polymeric hydrogel by impedances spectroscopy 
 

Y. Firat1, O. Gurbuz1, M. Okutan1, İ. Erden2 
 

1Yildiz Technical University, Department of Physics, 34220 Istanbul, Turkey 
2Yildiz Technical University, Department of Chemistry, 34220 Istanbul, Turkey 

 
 
Abstract: 
In present study, a novel ion polymeric hydrogel 
(IPH) was synthesized and embedded by an 
electrolyte solution. Then, both of IPH and im-
pregnated IPH were characterized. Initially, 
polymeric hydrogels were synthesized as free 
radical cross-linking co-polymerization of 
acrylamide (AAm) and methylenebisacrylamide 
(BIS) as crosslink agent in slab forms with the 
same thickness. The AAm and BIS concentra-
tions were kept fix as 1 M and 29.2 mM, respec-
tively. The polymer host is characterized by 
scanning electron microscopy (SEM). Dielectric 
properties both of them was studied Impedance 
spectroscopy from 5Hz to 13MHz at room tem-
perature. The reel part ( ) and imaginary part 
( ) of complex dielectric constant were evalu-
ated and alfa parameter ( ) and Debye relaxa-
tion time ( ) were calculated. The energy loss 
tangent ( ) were measured. The loss tangent 
peak values for IPH are 22.1, 27.3 and 52.8 res-
pectively, but loss tangent peak value for im-
pregnated IPH is 566.  
 
Keywords: Ion Polymeric Hydrogel, Dielectric 
Constant. 
 
 

 
Figure 1: Frequency evolution of the complex die-
lectric constant and dielectric loss tangent factor 
with IPH and impregnated IPH. 
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Electrochemical&Morphological Properties of Graphene Oxide Containing Polyacrylonitrile- 
Based Carbon Nanofibers 
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Abstract—Graphene oxide (GO) was used to improve electrochemical properties of polyacrylonitrile-based (PAN) carbon 
nanofibers. Initially, GO composite nanofibers were prepared by electrospinning method using a mixture of PAN (10 wt/v %) 
and GO (at different wt/v %) blend in N,N-Dimethylformamide (DMF) solution. Subsequently, oxidative stabilization was 
performed at 250 oC for 3 hours in air atmosphere to increase the thermal stability of nanofibers, and then carbonization was 
performed at 900 oC in 1 hour. The carbonized samples were notated as CNF, CNF/RGO (1), CNF/RGO (2), and CNF/RGO 
(4), indicating concentrations of 1.25, 2.5, and 5 % graphene oxide relative to PAN, respectively. According to the inclusion of 
GO, a significant differences in the electrochemical properties of the composite CNF was observed by Electrochemical 
Impedance Spectroscopy (EIS). 
 

       Graphene based polymer composites show great electrical 
properties related to the high conductivity and aspect ratio of 
the graphene sheets [1]. Similiar to graphene, graphene oxide 
(GO) obtained by exfoalition of graphite oxide, has a layer 
structure with oxygen functional groups on their basal planes 
and edges. Therefore, prior to its application, chemical 
reduction or thermal treatment of GO is required to improve 
its electrical performance [2]. Although oxygen functional 
groups makes GO hydrophilic and electrically insulating [3], 
in contrast to graphene, GO sheets are more compatible with 
organic polymers. As a result, GO has attracted considerable 
attention as a nanofiller for polymer nanocomposites [4]. 
Furthermore, reduced graphene oxide (RGO) obtained from 
GO by thermal treatment possesses higher degree of graphitic 
structure and consequently outstanding electrical properties 
[5]. 
     On the other hand, Polyacrylonitrile (PAN) is a well known 
polymer widely used for commercial studies with good-
stability and mechanical properties. PAN and its copolymers 
are intensely used in textile industry in the form of fiber. 
Besides its good spinning capability, its environmental nature 
and commercial practicality are also very important to produce 
their fibers. Electrospinning is a very simple and cheap 
method to obtain fibers in the nanoscales. In this method, an 
electric field is applied to a polymer solution to obtain 
polymeric nanofibers onto a target collector [6]. Fibres of 
PAN, usually including a comonomer, find application in 
textiles and as carbon fibre precursors [7]. In particular, the 
spinning of PAN followed by stabilization and carbonization 
results in carbon nanofibers (CNF) [8]. Electrospun CNF have 
a high specific surface area with shallow pores, resulting in an 
enhanced specific capacitance at elevated current densities. 
[9]. 
     The aim of the present work was to study the effect of 
electrochemical and morphological properties of carbon 
nanofibers by inclusion of GO. Morphological and 
spectroscopic characterization of CNF composites were 
investigated  by Scanning Electron Microscopy (SEM) and  
Attenuated Total Reflection-Fourier Transform Infrared 
Spectroscopy (ATR-FTIR) respectively. Electrochemical 
study was performed by Electrochemical Impedance 
Spectroscopy (EIS) and results were fitted by Equivalent 
Circuit Modelling.  
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Figure-1: Bode magnitude plots of CNF and CNF composites 

 
 

              
                       

Figure-2: SEM images of CNF and CNF/RGO from left to right. 
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One pot fabrication of Polymethyl methacrylate Boehmite nano-hybrid by silane coupling agent and 
calculation of optical constants by kramers-kronig relation 
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Abstract— one pot process was used to prepare PMMA/AlOOH nano-hybrid by means of silane coupling agent. The average 
particle size is around 230nm which is confirmed by DLS results. TEM image shows core shell morphology where inorganic 
core has been surrounded by polymer shell. By using kramers-kronig relation some optical constants including refractive 
index, extinction coefficient and real and imaginary part of dielectric function were calculated in the range of 4000-400 cm-1.  
 

Recently one pot process has been extensively progressed 
because of having much benefits derives from sustainable 
interaction in the nano scale [1-4]. PMMA/Boehmite[5] nano-
hybrid was successfully prepared by means of one pot process. 
The presence of boehmite in the PMMA makes polymer more 
thermally stable and modifies some of optical properties[6]. 

The morphology of hybrid from one pot process is shown 
in figure 1. As can be observed the average particle size is 
about 230nm which is in good agreement with DLS graph 
(figure 2).  

 

 
Figure 1: TEM image of PMMA/Bo nano hybrid 
 

 
Figure 2: DLS graph of PMMA/Bo nano-hybrid 
  
Concerning the results of FTIR and according to kramers- 

kronig relation, the optical constants n, k, real and imaginary 
part of dielectric function were calculated in illustrated in 
figure 3 and 4.  

A sharp change in optical constants occurs in 1730 cm-1 
where carbonyl group exists[7]. The maximum value of 
dielectric constant takes place in this frequency (figure 4).  

 

 
 

Figure-3: refractive index and extinction coeficient of PMMA/Bo nano-hybrid 

 

Figure 4: real and imaginary parts of dielectric function. 
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Electrical investigation of PMN-based nano-electroceramic prepared by combustion method 
M. Ghasemifard*, M. Ghamari, E. Fathi, M. Iziy  

Nano lab Technology, Esfarayen University of Technology, Esfarayen, 9661998195, Iran 
     

Abstract— The electrical properties of relaxor ferroelectric PMN-based nano-electroceramic prepared by a combustion 
method had been investigated as a function of sintering temperature. X-ray diffraction show that increasing the temperature 
from 700oC to 850oC reduces the pyrochlore unwanted phase in nanopowders and in 850oC the single phase of perovskite is 
formed. The investigations show that its phase structure is near the morphoteropic phase boundary (MPB), and outstanding 
electrical properties are obtained with this composition. P-E hysteresis loops confirmed that the synthesis optimum temperature 
was 1250oC. 

 

Nanopowders of PMN-based (PMN, PMN-PT and PMN-PZT) 
were synthesis by combustion method using metal organic and 
salts precursors as starting materials. The raw materials used 
in this project, including lead nitrate, magnesium acetate and 
niobium ammonium oxalate and titanium isopropoxide. 
Aqueous solution of each single cation was prepared; the 
solutions of lead, titanium, niobium and magnesium were 
added to the aqueous solution of citric acid under continuous 
stirring at 65oC and pH of the sol maintaining at 6 with the 
addition of ammonium hydroxide. Pb-based nanopowders 
were produced by the citrate-nitrate gel auto-combustion 
technique. X-ray diffraction patterns of samples are shown in 
Figure1. According to Figure1, we can identify the presence of 
a monoclinic phase at 850oC. The XRD results reveal the 
existence of a perovskite-type phase at all temperatures. At 
temperatures below 850oC the samples still contain some 
pyrochlore phase and at 850oC it completely disappeared. 

 
Figure- 1. The XRD pattern of Pb-based-NPs.  

Figure2 shows the microstructure of the PMN-PT ceramics 
sintered at different temperatures. It can be seen, the grain size 
increases with sintering temperature. At a sintering 
temperature of 1200oC, the grain size of the PMN-PT ceramic 
is about 1.5µm, from which it slowly grows to 2μm when 
sintering temperature is increased to 1250oC. When the 
sintering temperature is further increased to 1300oC, the grains 
of the ceramics grow unusually and reach the size of about 
3.5µm. The grain size has strong effects on dielectric 
properties and the polarization of piezoelectric materials [1].  

 
Figure 2. SEM graphs of surface of PMN-PT ceramics. 

In general, the density increases with a rise of temperature 
until it reaches a maximum peak value at the 1250oC, then 
decreases for higher temperature at 1300oC (Figure 3). It may 
be explained by the sintering model of Coble [2].  

 
Figure 3. The density of the PMN-PT nano-electroceramic. 
 
The electromechanical coupling factor (Kp) and 
electromechanical quality factor (Qm) are related to the 
different sintering temperature of PMN-PT ceramics as shown 
in Figures 4a and 4b. Kp and Qm have been used extensively 
as a measure of the piezoelectric response of PMN-PT type 
ceramics. It was found that Kp and Qm depended on the 
material parameters [3] such as grain size, porosity, and 
chemical composition. Piezoelectric activity reaches a 
maximum, when ceramic compositions are chosen near those 
of the morphoteropic phase boundary. The highest coupling 
factor and quality factor are found at the phase boundary. 

 
Figure-4. (a) The electromechanical coupling factor (Kp) and (b) 
Electromechanical quality factor (Qm) of PMN–PT ceramics. 
 
This result may be due to growth grain size. In compared with 
PMN, studies also illustrate that 35% PT substitution results in 
an increased electrical properties and existence a specific 
relaxation behavior. 
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The fuel effect on TiO2-based nano structures  
M. Ghasemifard*, M. Ghamari 

Nano lab Technology, Esfarayen University of Technology, Esfarayen, 9661998195, Iran 
     

Abstract— Titanium-Silicon nanopowders (TS-NPs) were successfully synthesized by controlled the auto-combustion method 
by using citric acid/nitric acid (AC:NA) and urea/metal cation (U:MC). The XRD of TS-NPs show that rutile and anatase are 
the main phases of TS-NPs for AC:NA and U:MC, respectively. The particle size and histogram of nanopowders were 
characterized by transmission electron microscopy (TEM) and dynamic light scattering (DLS). The average particle size was 
around 90 nm. The plasma frequencies of TS-NPs obtained from energy loss functions depend on fuels as a result of changes 
in crystal structure, particle size distribution, and morphology.  

Up to now, many researcher groups have investigated 
experimentally and theoretically such as self energy 
corrections [1] on the optical properties of TiO2 in UV region. 
The results show that one of the most important influencing 
factors in optical properties can be controlled by the crystal 
structure of TiO2 especially in two forms of anatase and rutile 
[2, 3]. In this work gel-combustion as an efficient and proper 
process is selected to fast synthesis and controlled nanoscale 
particle size of TS-NPs. The effect of fuel type and contents 
on structure and optical properties of TS-NPs have been 
studied. Precursor solutions of titanium and silicon were 
dissolved in distilled water. After that, according to the type of 
fuel two processes were used, (a) AC:NA=1.2 and 0.6 (b) 
Urea metal cation ratio (U:MC=0.8 and 0.7). The XRD 
patterns in Figure 1 reveal the high crystallinity structures of 
rutile and anatase. The crystal structure of TiO2 nanopowders 
was evaluated by X-ray diffraction technique which 
demonstrated that the powder crystallizes in the form of 
tetragonal structure with lattice parameters a=b=3.5 Å, c=8.4 
Å for U:MC=0.8 molar ratio and a=b=4.2 Å, c=8.9 Å for 
AC:NA=1.2 molar ratio. 

 
Figure- 1. (a) XRD and (b) XRF patterns of TS-based-NPs.  
 
According to Figure 2 the average particle size of TS-NPs was 
estimated to be around 94 nm and 214 nm for AC:NA=1.2 and 
U:MC=0.8, respectively. The presence of dark and light parts 
in particles (inset of Figure 2) may be attributed to the 
difference in density of different structures which is 3.76 
gr/cm3 and 4.23 gr/cm3 for anatase and rutile, respectively. 

 
Figure- 2. TEM images of TS-NPs. (a) AC:NA=1.2 and (b) U:MC=0.8. 

The most absorption take place in wavenumbers less than 
1000 cm-1 for inorganic materials, as can be seen for TiO2 
which is attributed to M-O and M-O-M bonds [4]. The strong 
absorption bond in the vicinities of 510 cm-1 to 850 cm-1 is 
associated with [TiO6] bond in the perovskite structure that is 
in good agreement with other’s results [5]. Phase change, 
φ(ω), and optical parameters were calculated from the normal 
incidence reflectivity, and KK equation [6]. In this project, 
using Maple software we calculated all of the procedures of 
integration and extrapolation of the KK analysis. The graphs 
of optical constants, n and k, versus wavenumber are plotted 
in Figure 3. Longitudinal optical (LO) and transverse optical 
(TO) modes were obtained. The dielectric function values 
between TO and LO is negative, in this area the wave cannot 
be propagated in the matter, and therefore, we expect that the 
reflection coefficient be large in this area. The width of the 
spectrum reflection shows the approximate amount of LO and 
TO, here, these values are 600 cm-1 and 800 cm-1. 

 
Figure- 3. Refractive index (black line) and extinction coefficient (blue line). 
 
The TO-LO distance (extinction region) would be broader 
when U:MC is used instead of AC:NA. Energy loss function 
which defines the imaginary part of ε-1, is determined. The 
energy loss is changed for different fuels, which is affected by 
changing the lattice parameters in tetragonal structure. Optical 
constants n, k, and energy loss function were scrutinized in the 
wide range of spectra. Structural results confirm the optical 
studied by KK analysis. 
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Abstract— The green production of electrodes for clean energy applications has been the major focus of numerous research 
teams around the world in the recent years. Herein, eco-friendly synthesis and characterization of all-organic cellulose-
reinforced carbon nanofiber/graphene nanocomposites for PEM fuel cell applications have been presented. The preparation 
process included paper sheet molding of cellulose/carbon fiber slurries followed by cellulose extraction through phase 
inversion process, and graphene nanoplatelet air spraying, respectively. The prepared electrodes were subjected to electrical, 
and morphological analysis. The optimized samples were chosen for further membrane electrode assembly (MEA) preparation 
and fuel cell testing as the future work.  
 
 
 

Recently graphene-based nanocomposites have been 
widely used as the crucial components of green and renewable 
energy production systems such as batteries and fuel cells. 
Polymer electrolyte membrane (PEM) fuel cell is very 
promising due to its pollution free by products that are heat 
and water. PEM fuel cell electrodes consist of two main layers 
as gas diffusion layer (GDL) and catalyst layer (CL). Today, 
the most used GDL layer is the carbon paper since carbon 
paper provides higher porosity for oxygen transport while 
preventing the water accumulation that results in higher lower 
oxygen concentration on the CL.  In the tradition of the carbon 
paper fabrication, it is necessary to have carbonization and 
graphitization processes that require high temperatures (up to 
2500°C) and toxic phenolic resins as binder. Among the 
reported methods to overcome the mentioned issues, paper 
wet-laying was shown to be more eco-friendly, easy to handle, 
and cost effective in comparison with conventional 
approaches.  

 
During wet-laying process, aqueous slurry of chopped 

carbon fiber (CF)/cellulose microfibers (cell) was prepared by 
vigorous mixing, followed by paper preparation via a 
commercial paper wet-laying device. Following the spraying 
of the graphene nanoplatelets (GNP) dispersion in isopropanol 
on the prepared papers to improve the electrical conductivity, 
the insulating cell binder was removed via phase inversion 
process using an ionic liquid solution, providing an electrically 
conducting substrate. 

 
The effect of phase inversion treatment on the 

morphological, mechanical, and electrical conductivity 
properties of samples was studied via scanning electron 
microscopy, universal testing machine, and 4-point probe 
conductivity analysis devices, respectively. By using this 
method, the preparation cost and production of hazardous 
byproducts were minimized and a robust conducting 
composite layer was formed that can be used for fuel cell 
applications.   

 
 
 

 

 
 

Figure 1. A) Digital image   B) SEM image of the cellulose reinforced carbon 
fiber/GNP composite paper as the GDL layer 
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Nanoscale Thermal Transport in Single, Bilayer Graphene, and Graphite 
Hamed Gholivand,1  Nazli Donmezer 2*  

1,2 Mechanical Engineering Department, Middle East Technical University, Ankara 06800, Turkey 

  
Abstract— In this study, ab-initio calculations were performed to obtain phonon dispersions of single, bilayer graphene, and 
graphite structures. Using these dispersions single mode relaxation times, thermal conductivities, and mean free paths (MFPs) 
have been calculated. Finally, calculated variables were used to understand the effects of additional layers to thermophysical 
properties, phonon mode contributions to thermal conductivity, and the limits for ballistic-diffusive heat transfer of single, 
bilayer graphene, and graphite structures. 
 

There has been a growing interest on applications of few 
layer graphene in modern electronics such as next generation of 
integrated circuits (ICs), high power light-emitting diodes 
(LEDs), and high electron mobility transistors (HEMTs) due to 
its superior physical properties [1-3]. Among these physical 
properties is the high thermal conductivity of graphene that has 
been reported in the range of 2000 .⁄  to 5000 .⁄  at 
room temperature, which is among the highest thermal 
conductivities of any known materials [4]. This high thermal 
conductivity, makes graphene and graphitic structures popular 
as thermal solution materials in certain applications [5]. 
Recently, few layer graphene is used near the hot spot region in 
HEMTs as heat spreaders [6] and proved its ability to reduce 
the temperature of hot spots during the operation of the device, 
therefore solving its degradation and reliability issues. 

As the applications that utilize graphene and few layer 
graphene structures for their thermal advantages are getting 
more attention, understanding the thermal transport mechanism 
in these nanoscale materials becomes crucial. Thermal transport 
mechanism in these structures can be understood by analyzing 
the transport mechanism of lattice vibrations, i.e. phonons, 
which are considered as dominant heat carriers in nonmetallic 
crystalline materials [7]. Even though, thermal conductivity of 
bulk and few layer h-BN has been studied previously, little has 
been done to investigate the thermophysical properties based on 
the phonon properties [8-10]. Although there has been a lot of 
studies in this field, studies show that the thermal transport 
properties of nanoscale systems strongly depend on the relative 
magnitude of the system characteristic length (size of the thin 
film, heat source in an electronic device etc.) to the phonon 
MFP of the material in use [11]. Thus, investigating not only 
the thermophysical properties of materials but also their phonon 
MFPs is important.  

In this study, the thermophysical properties along with the 
information of MFP of phonons and their relation to thermal 
conductivity in single, bilayer graphene, and graphite structures 
were performed analytically. First step can be summarized as 
optimizing atomic structure and calculating frequency of 
discrete phonon modes inside the irreducible brillouin zone. 
After that, thermophysical properties, such as thermal 
conductivity ( ), specific heat( ), relaxation time( ), and 
group velocity ( ) of individual phonons of single, bilayer 
graphene, and graphite structures were calculated analytically 
using the phonon dispersions obtained through ab-initio 
simulations. Thermal conductivity of phonons in single, bilayer 
graphene, and graphite were calculated based on Eq. (1).  

 
1
3

																																																															 1 	 

Finally, using this information, the individual effects of 
interlayer phonon scatterings on the thermophysical properties 
of phonons and the overall structure were discussed and the 
phonon MFP of such structures were investigated.   

Based on this analysis, the total thermal conductivity 
( ∑ ) ratio of the thermal conductivity of graphite 
and bilayer graphene to that of single layer graphene at room 
temperature were calculated to be 0.77 and 0.67, respectively. 
Although the total thermal conductivities were calculated by 
adding the thermal conductivities of all phonon modes, it was 
observed that the optical phonons does not play a significant 
role in thermal transport. To illustrate this, percentage of the 
acoustic phonon mode contribution to the total thermal 
conductivity for these structures were calculated and is 
presented in Table-I. Among these longitudinal acoustic (LA) 
phonon modes are the most successful heat carriers in all three 
structures and their relative importance increase as the layers 
number increase. 
 
Table-I Percentage of phonon modes contribution to the total thermal 
conductivity of single, bilayer graphene, and graphite 
 

 ZA TA LA 

Single layer graphene 18.9 30.2 50.5 
Bilayer graphene 19.1 26.4 54 
Graphite 24.0 19.5 56.1 

 
Finally, the relaxation time and the group velocity of 

discrete phonons will be used to perform the mean free path 
(Λ ) calculations. The total thermal conductivity will 
be related to the MFP of carriers in different structures. In order 
to that thermal conductivity accumulation with respect to 
phonon MFP will be plotted for all structures and the results 
will be compared. 
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PREPARATION AND CHARACTERIZATION OF POLY(N-VINYL PYRROLIDONE)-BASED 
NANOFIBERS FOR THE RELEASE OF DOXORUBICINE USED IN CANCER TREATMENT  
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Abstract— In this study, electrospinning was used as the nanofiber production technique. Poly(N-vinyl pyrrolidone) (PVP) 
and poly (ε-caprolactone) (PCL) solutions were mixed in a different component ratios and optimum conditions such as voltage, 
flow rate, distance were determined. The surface morphology of nanofibers was characterized by taking their SEM images. 
Doxorubicine release experiments were conducted in the buffer solutions of pH 4 and pH 7.5. Drug release amounts were 
calculated from UV-Vis spectrophotometer results. Based on the results obtained, the biological activity of the nanofibers are 
obtained from biocompatible polymer solutions will be the guideline for future studies. 

Electrospinning, among the methods for synthesis of one-
dimensional nanostructures, is remarkable technique because 
of being highly simple, cheap and new. Unique nanofibers 
produced by electrospinning have high porosity, excellent 
mechanical strength and large surface areas. The materials 
obtained by this method can be used in drug delivery, 
membrane separation, protective clothing, wound dressing 
equipment, and tissue engineering areas. While the nanofibers 
are prepared, solution parameters are very important issue. 
These parameters include electrical conductivity, viscosity, 
surface tension, polymer concentration and molecular weight 
of polymer. These parameters have a significant effect on the 
diameter of nanofibers. On the other hand, the applied voltage, 
distance to the collecting plate, the needle diameter and the 
flow rate are process parameters affecting the nanofiber 
dimensions [1]. 

Doxorubicine and other anthracyclines are among the 
most effective chemotherapeutic agents for the treatment of 
different types of solid tumors such as lung cancer, acute 
leukemia, lymphoma, breast, and liver cancers. Anthracycline 
type drugs, especially doxorubicine is among the most 
effective and most widely used anti-cancer agents [2]. Its 
biological activity lies in a wide range. Doxorubicine has a 
high affinity for cell nuclei: Doxorubicine is located in the 
nuclei of about 60% of the total cells [3]. 

Nanoparticle and microparticle-based drug delivery 
systems are defined as drug carriers as injected particles 
associated with the diameter of spherical nano-micro particles. 
The dimensions of nanoparticles are ranging from 30 to 500 
nm, and microparticles are in the range of 0.5-100 µm. [4]. 

 
 

Figure-1: SEM image of PVP nanofibers 

 
Figure-2: SEM image of PCL 

 

Figure-3: SEM image of PCL:PVP (%50 w:w) blend 

 
Figure-4: XRD pattern of blends  
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Abstract— The annealing effects of perpendicular Ta /CoFeB/ MgO/ Ta structure are evaluated with ferromagnetic resonance 
technique. The data of angular dependent resonance field are obtained for both as-grown and annealed samples. In the 1-nm 
thick CoFeB thin film, the direction of magnetization changes from in-plane to out-of-plane and induces a perpendicular 
magnetic anisotropy (PMA) owing to the interfacial magnetic anisotropy.  
 

In this study, a series of CoFeB thin films were prepared 
and their ferromagnetic resonance data were investigated. 
Samples were fabricated using the ultrahigh vacuum 
magnetron sputtering method at room temperature, with a base 
pressure of 5×10−9 Torr. The stacked structure is as follows: 
Si/SiO2 sub. / Ta(10)/ Co40Fe40B20 (t)/MgO(1.5)/Ta (3) 
(thicknesses in nm) (Fig. 1).  

 

 
Figure-1: The structure of the thin films prepared 

 
A thickness (t) of CoFeB was employed as 1, 1.5 nm, 2 

nm, and 3 nm. 3-nm-thick layer Ta as a capping layer was 
designed to protect the CoFeB from oxidized. These series 
were fabricated for the observation of magnetic anisotropy and 
for the determination of the magnetization and magnetic 
anisotropy orientation for different CoFeB thickness as 
function of annealing temperature. The magnetic properties 
were measured at room temperature using field-swept FMR 
measurement 9 GHz and MOKE. After that samples were 
annealed at 300°C for 30 min. in the vacuum environment 
above 10-8 Torr and their FMR was measured. 

 

 
 

Figure-2: Out-of-plane FMR measurement of resonance field before 
annealing. 

The out of plane measurements in FMR show (Fig. 2) 
that easy axis of all thin films is in plane. It was found that as 
the thickness increased, the resonance field maxima of the 
sample also increased. After annealing, 1-nm thick sample 
turns into out of plane anisotropy whereas the other films did 
not have a change in their anisotropies owing to their higher 
thickness values (Fig. 3). These results reveal that it is 
possible to modify the anisotropy of a CoFeB sample with a 
thickness of 1 nm under annealing at 300°C for 30 min. 

 
 

 
 

Figure-3: Out-of-plane FMR measurement for resonance field after annealing. 
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Use of Hough Transform for the quality test of the electron beam lithography 
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Abstract— In this study we use Hough Transform as a test tool to investigate the quality of the electron beam lithography.  A 

graphene like thin film of metal layer is fabricated on top of GaAs substrate using electron beam lithography.  Hough 

Transform is applied to the SEM images of the fabricated pattern and the quality of the lithography process is quantitatively 

investigated. 

Demand for the complicated nano patterns continuously 

increases. On one side the feature size gets smaller and on the 

other side similar features are patterned on a larger area. 

Electron beam lithography is a widely used tool for 

preparation of such complicated nano patterns. However, as 

the features get smaller and the patterned area get larger it 

becomes more and more difficult to obtain desired pattern by 

electron beam lithography. Series of problem arise due to the 

electron scattering effect,  resist effect, and metal evaporation. 

Scattering of electrons from the host material and resist, which 

dubbed as proximity effect,  is the most challenging one to 

overcome.  A large amount of research is made on the field of   

proximity effect of electron beam  lithography research and  

tools like monte carlo simulation of electorn scattering are 

developed. State-of-the-art softwares are also available for the 

simulation and correction of electron scattering effect in order 

to apply correct doses to obtain desired pattern. However it is 

necessary to realize the pattern and investigate them under an 

electron microscopy (SEM) in order to determine the correct 

parameter range. This means inspecting  the pattern globally 

and  locally with the need for the quantitative information for 

the fabricated  pattern and  compare it with the desired  design 

pattern.   However, making local measurements on the pattern 

features in a large area under SEM  is a time consuming 

process.  

  An automated computer based quality investigation tool 

for the scanning electron microscope (SEM) images would 

solve this problem. However, such a tool is missing, best to 

our knowledge.  In this study we make use  of  Hough Transform 

as a test tool to inspect the SEM images for  the quality of the 

electron beam lithography.  Hough transform is one of the most 

widely used methods for the pattern recognition in digital 

image processing [1].  It was initially suggested for the 

detection of the tracks of the subatomic particles on the bubble 

chamber photographs. Later with an extensive amount of the 

work it was generalized to arbitrary  shape recognition [2-4] in 

digital images.   In this work we make a detailed investigation   

of Hough  transform  as an automated   inspection method for 

the nano patterning process; using it as a tool   for automated  

measurement of critical dimensions of  patterns   in SEM 

images of nano patterns prepared by electron beam 

lithography.  This makes it possible to use Hought Transform 

as a tool for the quality test of the nano patterning by electron 

beam lithography since it make it possible compare the 

patterned features with desired ones. 

We have used a computer generated hexagonal lattice 

array of circles as a design pattern for the electron beam 

lithography. Then the design pattern is   processed by a state-

of-the-art proximity effect correction software to ensure to 

obtain desired nano pattern  by calculating the correct 

exposure doses for the  entire layout[5]. Then  a double layer 

PMMA resist deposited on the GaAs substrate and exposed to 

electron beam.   After development a thin layer of metal 

(Ti/Au)   is deposited and a lift-off process is performed.  

The resulting pattern is hexagonal lattice array of holes 

since  metal is deposited outside of the circles.  A SEM image 

of fabricated pattern is shown in  Figure 1(a).  An edge image 

is generated by applying a Canny edge detector[6]. Then 

Circular Hough transform is applied to this edge image to 

obtain   the position and radius of circles.  Obtained circles are 

regenerated and superimposed on the original image and 

shown in Figure 1(b). As clearly seen the obtained circles fit 

very well to the holes on the image.  Variation on the radius of 

the holes is plotted in Figure 1(c). A Gaussian fit to data is 

performed and standard deviation of 2.5 nm is found.  

In summary we have used Hough transform to inspect  a 

single  SEM image to obtain all the information about the 

quality of nano patterning in a single step which would cost a 

lot of time and effort otherwise.  The method makes it possible 

to make a fast and reliable inspection of nano patterning 

processes, ranging from calibration of proximity effect 

correction softwares to resist and metallization effects. 

  

 
 

Figure-2: a)SEM image of hexagonal lattice array of holes. The lattice 

parameter a  is   100 nm and the hole radius r is   40 nm on the designed 

pattern. b) The circles that are obtained by circular Hough transform are 

superimposed to the original SEM image. c) Variation on the  radius of the 

holes. The obtained data fit very well to a Gaussian distribution. A standard 

deviation of 2.5 nm is found. 

This work is supported by The Scientific and Technological Research Council 
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Abstract— The conventional fabrication methods for microfluidic devices require cleanroom processes that are costly and 
time-consuming. We present a novel, facile, and low-cost method for rapid fabrication of polydimethylsiloxane (PDMS) molds 
and devices. A CO2  laser is employed for the machining of PDMS. Microfluidics channels are acquired casting the liquid 
PDMS pre polymer to machined PDMS mold.  

UV photolithography provides down to 1 μm feature 
resolution for molds used for soft lithography [1]. However, 
fabrication of the mold requires cleanroom processes that are 
expensive, time-consuming, and labour intensive. It is 
therefore of critical importance to develop alternative rapid 
prototyping methods. Direct writing of PMMA and PDMS via 
laser ablation has been previously demonstrated [2–6]. 

Unlike lithographical process, machining is done with a 
laser and doesn’t require mask. Schematic representation of 
our fabrication process is shown in fig 1. 

 

 
 

Figure-1: Rapid fabrication process flow for PDMS microfluidic devices. (a) 
PDMS is spin-coated on a 150 μm thick acetate sheet. (b) The PDMS/acetate 
layers are flipped over on the glass slide. (c) The PDMS/acetate layers are 
patterned by laser ablation. (d) The glass slide is discarded, and the 
PDMS/acetate layers are washed with DI. (e) The PDMS/acetate layers are 
plasma-bonded on a glass slide. (f) The acetate layer is peeled off to form the 
female mold. (g) PDMS is cast on the female mold and cured for 2min at 150 
°C. (h) The top PDMS layer is peeled off to form the male mold. (i) PDMS is 
cast on the male mold and cured for 2min at 150 °C. (j) The top PDMS layer 
is peeled off to form the chip. (k) The inlet/outlet holes are punched, and the 
chip is plasma-bonded on a glass slide to form the microfluidic device 

With laser ablation, a channel is formed on a spin coated 
PDMS. This is called as female mold that’s used for the male 
mold. PDMS double casting is applied for acquirement of the 
male mold from the laser machined female mold. Afterward 
PDMS double casting is employed for the second time which 
finishes the fabrication process. SEM photograph of the 
fabricated PDMS devices are shown in Fig 2.  

 

 
 

Figure-2: SEM images of the selected regions of the fabricated FM, MM, and 
chip. The first, second, and third rows give the images of the straight, round 
and diagonal cut regions, respectively. The left, middle, and right columns are 
the images of the FM, MM, and chip, respectively. The SEM images of the 
MM (a2, b2, c2) are mirrored for ease of comparison. 

Vertical resolution of the fabrication is limited with spin 
coating and it can be down to a few nano meters depending on 
the viscosity of the spin coated material. Lateral resolution is 
100 µm which is the spot size of our laser. But it can be better 
if a lower spot size laser is used [7]. Droplet generation is 
shown as an application of the fabricated channels in fig 3. 

 

 
 

Figure-3:  Optical microscopy images of the generation of a water droplet in 
silicone oil in a time sequence 
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(EDOT) functional polystyrene via “click chemistry” 

Okan Gunaydin,1,*  Bunyemin Cosut 1 
1Gebze Technical University, Kocaeli, 41400, Turkey 

 
Abstract—    Electroactive of 3,4-ethylenedioxythiophene (EDOT) functional polystyrene was synthesized by “click 
chemistry”. The conducting nanofibers were fabricated by a dual process using electrospinning and electropolymerization. 
Scanning electron microscope showed that the morphology of nanofibrous structures were protected after 
electropolymerization of EDOT and 3-thiophene acetic acid (3TAA). The obtained  nanofiber mats exhibited good electrical 
properties and are expected to be excellent promising immobilization matrix for  amperometric biosensor.

The electrospinning (ES) process is the most efficient 
method of fabricating polymer nanofibers employing 
electrostatic force to accelerate a charged polymer solution jet. 
[1]. These jets are dried to form several micro or nanofibers, 
resulting in a nonwoven fabric structure [2]. These nanofibers 
are of considerable interest for various applications due to 
their unique nanofibrous structure, large surface area, and high 
porosity. 

Electrically conducting polymers are considered 
important because of their unique combination of electronic, 
optical, and mechanical properties, as well as their potential 
applications in sensors.  It is difficult to use a conducting 
polymer alone due to its intrinsic high crystallinity. Therefore, 
despite the expected reduction in electrical characteristics, 
these groups have used blends of polymers and 
electrospinnable additives [3]. In such blends, the selection 
and composition of the conducting polymer become very 
limited. If the ratio of the conducting polymer is too low, the 
fabricated nanofibers tend to have poor electrical 
characteristics or no electrical properties at all [4]. 

 

 
 

Figure-1: 3,4-ethylenedioxythiophene (EDOT) functional polystyrene via 
“click chemistry” 

In this study, EDOT functional styrene copolymer (PS-
Fc) (Figure 1) was synthesized in a three-step procedure. In 
the first step chloride-functional styrene copolymer (PS-Cl) 
was synthesized via nitroxy-mediated stable free radical 
polymerization (NMP) of styrene and 4-vinylbenzyl chloride 
as monomers using benzoyl peroxide radical initiator with 
2,2,6,6-Tetramethyl-1-piperidinyloxy (TEMPO) as the co-
radical.Then, chloride side-groups was converted into azide by 
reacting PS-N3 with sodium azide in DMF, yielding azide-
functional styrene copolymer. After this step, EDOT 
functional PS-EDOT copolymer was synthesized 
quantitatively through 1,3-dipolar cycloaddition using 
propargyl functional EDOT. Nano-fibrous of PS-EDOT were 
produced from solution by electrospinning. Chemical structure 
was confirmed by FT-IR and 1H-NMR techniques and relative 
average molecular weight was determined using Gel 

permeation chromatography (GPC). Physical properties of 
electrospun nanofibers PS-EDOT were characterized by 
scanning electron microscope (SEM) X-ray diffraction (XRD), 
thermal gravimetric analysis (TGA), and cyclic voltammetry. 

 
 

Figure-2: Electrochemical polymerization processes of PS-EDOT with EDOT 
and 3-TAA 

Conducting copolymers were synthesized by constant 
potential electrolysis in a one compartment cell. 
Electrochemical polymerization was performed at room 
temperature under argon atmosphere by using Pt foil as 
working electrode and counter electrode, respectively, and 
Ag/AgNO3 (0.01 M in Acetonitrile) as a reference electrode. 
Copolymers of PS-EDOT with EDOT and 3TAA were 
synthesized in ACN, using 0.03 M Tetrabutylammonium 
perchlorate (TBAClO4) as the supporting electrolyte. The 
Eletrochemical copolymerization reactions of PS-EDOT with 
EDOT, EDOT and TAA were performed at 1.0 V and 0.7 V in 
a reaction medium made up for 0.03 M TBAClO4, 
respectively (Figure 2). 
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Effects of molar concentration on optoelectronic parameters of the polyaniline doped boric acid 
conducting polymer 
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Abstract— In this study, polyaniline (PAni) doped by boric acid (BA) conducting polymer was chemically synthesized in the emeraldine salt 
form using (NH4)2SO4 as an oxidant (noxidant : nmonomer = 2:1). Structural and morphological properties of the PAni-doped-BA conducting 
polymers were carried out using particle size, apparent density, FTIR, SEM and TGA techniques. Then, we studied sensing and optical properties 
of the PAni:BA (2:1) conducting polymer and investigated many significant optoelectronic parameters for different molar concentrations. Also, 
we investigated effects of molar concentration on optoelectronic parameters and obtained single oscillator model parameters of the PAni:BA 
(2:1) polymer. Finally, we compared electrical and optical conductance of the PAni:BA (2:1) polymer. Obtained results suggest that the optical 
band gap of the PAni:BA (2:1) polymer can be decreased and the contrast of the PAni:BA (2:1) can be increased by increasing concentration. 
According to obtained results, the PAni:BA (2:1) can be used in fabrications of many optoelectronic devices such as sensor, transistor, 
phototransistor, diode and photodiode.  

 
Polyaniline exists in a variety of protonation and oxidation 
forms. The most important form of polyaniline, green 
protonated emeraldine salt is produced by the oxidative 
polymerization of aniline in acidic solutions. It's electrically 
conducting, because of the cation radicals in its structure [1].  

Polyaniline (PAni) was polymerized using (NH4)2SO4 as 
an oxidizing agent and 1 M B(OH)3 as a solvent and doping 
agent. The molar ratio of oxidant to monomer was taken as 
2:1. The polymerization was carried out under N2(g) 
atmosphere at 0–5 ºC for 16 h. The crude PAni doped by BA 
was filtered and then washed thoroughly several times with 
distilled water to remove any impurities present, and dried in a 
vacuum oven at 60ºC for 24 h. The product was recovered 
with 90% yield. The synthesized conducting polymer was 
ground milled to obtain small and homogeneous particle size 
and characterized with particle size, apparent density, FTIR, 
SEM and TGA techniques. The emeraldine salt structure of 
the PAni:BA conducting polymer was depicted in Fig. 1. 

 

 
 

Figure-1: SEM image of the emeraldine salt form of PAni:BA (2:1) 
conducting polymer. 

The PAni:BA (2:1) conducting polymers for different 
molarities were dissolved homogeneously in 12 mL volume of 
dimethyl sulfoxide (DMSO) solvent. The optical 
measurements have been performed by using Shimadzu model 
UV-1800 Spectrophotometer.  

Contrast (αc) is an important parameter of 
optoelectronic devices and can be obtained from following 
relation [2]; 

2

2

1
c n

n1 









      (1) 

As seen in Fig. 2, the contrast values of the PAni:BA (2:1) 
conducting polymer for different molar concentrations 
increase with increasing photon energy and molar 
concentration. 

 
Figure-2: The contrast plot versus photon energy (E) of the PAni:BA (2:1) 
conducting polymer for different molar concentrations. 

 
The optical band gap values of the PAni:BA (2:1) 

conducting polymer for different molar concentrations were 
found to be 2.766, 2.477 and 2.286 eV. Obtained results 
suggest that the optical band gap of the PAni:BA (2:1) 
polymer can be decreased with increasing molar 
concentration. 

Finally, obtained optoelectronic parameters of the 
PAni:BA (2:1) polymer were investigated for suitable 
optoelectronic applications. 
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Abstract 

 

The current-conduction mechanisms (CCMs) of the 
samples have been investigated in detail using current-voltage 
(I-V) measurements in the temperature range of 80-380 K. 
The semi-logarithmic I-V plots have two distinct linear 
regions with different slopes between 0.07-0.30V and 0.30-
0.69V which are called RegionI and II, respectively.  
 

The ideality factor (n) and zero-bias barrier height bo 
were found a strong function of temperature and voltage. 
While the value of n decreases with increasing temperature, 
bo increases for two regions. The high value of n at low 
temperatures is an evident deviation from thermionic emission 
(TE) and it cannot be also explained only by tunneling 
mechanism, the existence of surface states (Nss) and interfacial 
layer.  
 

The bo vs q/2kT plots were drawn for two linear region of 
LnI-V plots and they have also two distinct linear region with 
different slopes between 80-170 K and 200-380 K which are 
called low and high temperature range (LTR, HTR), 
respectively. Such behavior of these plots confirmed that the 
existence of double.  
 

Gaussian distribution (DGD) in prepared samples having 
mean barrier heights ( bo ) and standard deviations (σo). 
These values were found from the intercept and slope of these 
plots as 0.38 eV and 0.0037V for LTR and as 0.88 eV and 
0.0201V for HTR (in R1) whereas they were found as 0.37 eV 
and 0.0037V for LTR and as 0.92 eV and 0.022 V for HTR (in 
R2), respectively.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

The modified ln(Io/T2)-(q2σ2/2k2T2) vs q/kT plots were 
drawn and the values of ( bo ) and effective Richardson 
constant (A*) were found from the intercept and slope of these 
plots as 0·39 eV and 7.07 A/cm2K2 for LTR and 0·92 eV and 
8.157 A/cm2K2 for HTR (in R1) whereas were found as 0·38 
eV and 7.92 A/cm2K2 for LTR and 0·94 eV and 4.66 A/cm2K2 

for HTR (in R2) , respectively. These values of A* for two 
regions are close to the theoretical value (8.16 A/cm2K2 ) of n-
type GaAs . 
 
Keywords. Al2O3 interfacial layer; n-type GaAs; temperature–
dependent electrical properties; inhomogeneous barrier 
heights; double Gaussian distribution. 
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Abstract— Dye-sensitised solar cells (DSSCs) using indium-doped tin oxide (ITO) supporting substrate have been developed 
for fabricating zinc oxide (ZnO) nanofibers electrodes. The ZnO nanofibers were prepared by electrospinning a PVP solution 
by varying process parameters such as the concentration of the seeding solution, applied voltage and collector distance. The 
obtained electrodes were characterised by electrochemical impedance spectroscopy (EIS). The effects of ZnO and fiber 
diameter and thickness were studied to determine the electro catalytic activity of the electrodes against I2/I3- redox couple. 
The results show that charge transfer resistance (Rct) and double layer capacitance values altered with the ZnO content and   
the specific surface area. 

Solar energy is one of the most important sustainable 
resources for green energy [1]. Dye-sensitised solar cells 
(DSSCs) [2–5] have attracted much attention due to their 
relatively high efficiency and low manufacturing cost [2–3,6]. 
In DSSCs, after absorbing the photon energy, the dye 
molecules become excited and inject electrons into the 
semiconductor (generally TiO2 or ZnO). The electron transfer 
occurs due to favourable energy difference between the lowest 
unoccupied molecular orbital (LUMO) of the dye and the 
conduction band of the semiconductor. 

The photogenerated electrons percolate rapidly through 
the semiconductor and are collected by the conducting glass 
support. The electrons, through the external circuit, travel to 
the counter electrode to reduce the triiodide ions of the 
electrolyte into iodide ions. These ions transport the electrons 
back to the dye, which is then reduced to its original state, the 
highest occupied molecular orbital (HOMO) of the dye being 
energetically lower than the redox potential of the 
iodine/triiodide couple in the electrolytic solution [7–8]. 

Recombination of the charge carrier is also minimised in 
such devices, since the transfer of only one type of carrier 
(electron) is energetically possible from the dye to the 
semiconductor [9]. To date, ruthenium complexes have mostly 
been used as sensitisers in DSSCs [2–3].  

Among the various semiconducting oxides, zinc oxide 
(ZnO) has been considered as a promising candidate, as it 
exhibits an electron mobility higher than TiO2 [10]. In 
addition, ZnO proved to be beneficial for enhancing the cell's 
open-circuit photovoltage [11]. It has a wide and direct band 
gap (3.37 eV) [12] and excellent chemical, thermal and 
mechanical stabilities. 

Nanofibers possess exclusive physical, chemical, and 
electronic properties. Although different methods are known, 
electrospinning has been used with an increasing impact 
because of the ease of proceeding and the use of a wide range 
of polymeric materials in the production of nanofibers.  

This electrostatic technique consists by the propulsion of 
a polymer solution trough an electrostatic field created by a 
high voltage applied syringe and an oppositely charged 
collector where the fibrins are formed. The applied electrical 
field, the collector distance, and the assets of the polymer 
solution had an immense effect on physical and morphological 
properties of the fiber such as the diameter, the surface area 
per unit mass and the pore size. 

 
 

Figure-1: SEM micrograph for ZnO incorporated PVP nanofiber. 

 
 

Figure-2: Nyquist Plot for samples 1-3. 

The EIS Nyquist plot and SEM micrograph of ZnO 
samples are given in Figure 1 and 2.  
 
*Corresponding author: gokceorena@itu.edu.tr  
[1] M.S. Dresselhaus et al., Nature 414, 332 (2001). 
[2] B. O'Regan et al., Nature 353 737 (1991). 
[3] M. Gratzel, Nature 414 338 (2001). 
[4] D. Cahen et al., J. Phys. Chem. B 104 2053 (2000). 
[5] M.K. Nazeeruddin et al., J. Am. Chem. Soc. 123 1613 (2001). 
[6] W.U. Huynh et al., Science 295 2425 (2002). 
[7] A.-F. Kanta et al., Mater. Chem. Phys. 130 843 (2011). 
[8] A.-F. Kanta et al., Electrochim. Acta 56 10276 (2011).  
[9] B. Pradhan et al., Sol. Energy Mater. Sol. Cells 91 (2007) 
769–773.  
[10 P. Wang et al, Appl. Phys. Lett. 86 (2005) 123508-1–1123508-3. 
[11] L. Lu et al., Sol. Energy 84 (2010) 844–853. 
[12] F. Xu et al., Mater. Des. 30 (2009) 1704–1711. 
 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

309



Production and Characterization of  Imidazole Functional Si02 Nanoparticle/Nafion 
Nanocomposite Membranes for PEMFC Applications 

Eda Gümüşdereli 1,Ayşe Aslan 2 
1 Materials Science and Engineering Department,Gebze Technical University,Gebze/Kocaeli 14141400,Turkey 

2Bioengineering Department,Gebze Technical University,Gebze/Kocaeli  14141400,Turkey 
 

     
  In recent years, due to increasing energy needs and 
environmental pollution on energy consumption, 
alternative renewable energy sources come to the 
fore.Among next-generation energy sources, Proton 
Exchange Membrane Fuel Cells (PEMFC) 
technology dramatically drawing attention and 
studied in a research field.PEMFC with low 
greenhouse gas emissions high energy efficiency,fuel 
diversity and brings features like low maintenance 
cost. A PEMFC the electrolyte membrane, which is 
one of the main parts of the task of the device, the 
anode-cathode gas from the anode between the 
electrodes and proton ions move toward the cathode, 
creating a barrier to ensure that. Good resistance to 
humidity on proton conductivity, good thermal, 
chemical and mechanical stability of the membrane in 
a PEMFC is one of the basic features that you must 
possess.Nafion known commercial membrane has 
many advantages, but in terms of the generated 
nanocomposites and membranes of the mentioned 
features such as Nafion may be more advantageous 
regarding their alternative. 
 
  In this study, the first epoxy SiO2 nanoparticles(10-
20 Nm) of azole containing SiO2 nanoparticles with 
imidazole and ring opening reactions has been 
enabled by functional group were obtained.Then, the 
newly synthesized nanoparticles of 3%, 5%, 7% and 
10% solutions of the samples created from this 
solution by the method of Nafion for silk printing and 
nanocomposite proton conductive membranes thinner 
than 50 micrometer were prepared. Homogeneous 
distribution of materials and surface morphology 
SEM, TEM and XRD existence of molecular 
interactions and chemical crosslinking between 
components approved by the success of the FT-IR 
spectra has been observed with. The synthesized 
nanocomposites TGA measurements at high 
temperatures and retain thermal stability of the 
membrane, resistance against moisture, water uptake 
and ion transmission capacity, proton conductivity 
was determined by tests. Also belonging to the 
membrane of the glass transition temperature (TG) 
were determined by DSC measurements a value. 
 
 Proton exchange membrane fuel cells (PEMFC) is 
developed to be used in the measurement of the 
membrane of polymer nanocomposites with optimum 
properties and commercial in the same conditions 

have been found to have more advanced features than 
Nafion. 
 
 Keywords: Nanoparticles, PEMFC, Membrane, 
Nanocomposites, Fuel cell, Polymer, SEM, X-RD, 
FT-IR, TGA, water uptake, IECuptake, IEC 
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Abstract: 
 
We deposited Cu-Ni alloys on Si (100) substrates 
with 100nm thickness using a Reactive Electron 
Beam Deposition (REBD) technique. Energy-
Dispersive X-ray Spectroscopy (EDS) was used to 
analyze the elemental composition rates of films. 
Elemental Ni concentrations were 8, 11 , 22 and 25 
at. %. The surface morphologies and grain sizes of 
thin films were investigated by Scanning Electron 
Microscope (SEM). The crystal and phase structures 
of the CuNiCu multilayer thin films were character-
ized using X-ray diffraction (XRD). The films have 
poly crystal structures due to Cu concentrations. 
Magnetic properties of the films were studied by 
electron paramagnetic resonance (EPR). The EPR 
spectrum was recorded by an X-band EPR spectrom-
eter model E-Varian 109C at room temperature by 
using the microwave frequency of 9.53 GHz. EPR 
spectra of the samples containing different concen-
trations of Cu(II) ions were recorded at room tem-
perature. Since the thin films were coated on a glassy 
material, the splitting resulting from Mn(II) ions in 
the material were also present in the spectra. One can 
easily see from Fig. 1 that almost all samples have 
the same gi (i=∥, ) values. Hyperfine splitting was 
not observed significantly in the spectra since an X-
band continuous wave type of EPR spectrometer was 
used. However, an attempt can be established to es-
timate the hyperfine splitting values as follows: 
Cu2+ ions have nuclear spin I=3/2. A hyperfine 
splitting occurs when an unpaired electron with spin 
S=1/2 interacts with the nucleus of Cu2+ ion [1-3]. 
The magnetic properties of Cu-Ni alloys depends on 
crystalline quality and Ge concentration [4,5]. 
 
Keywords: Cu-Ni alloys, Scherrer’s Equation, Reac-
tive Electron Beam Deposition Technique, XRD, 
EPR 

 
 
Figure 1: EPR spectra of thin films having different 
concentrations of Cu2+ ions. Hyperfine splitting result-
ing from Mn2+ ions are thought to occur because of the 
coated glassy material. 
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Abstract— Graphene as a two dimensional material has unique structural, chemical and electronic properties. Because of its 
unique physical, chemical, and electronic properties, its interesting shape and size make it a promising nanomaterial in many 
biological applications. It is expected that biomaterials incorporating graphene will be developed for the graphene based drug 
delivery systems, biomedical devices and sensors. The interactions of biomolecules and graphene are long-ranged and very 
weak. Development of new techniques is very desirable for design of bioelectronics sensors and devices. In this work, we 
present first principles calculations within density functional theory including van de Walls effects to calculate effects of 
charging on nucleobases on graphene. It is shown that how modify structural and electronic properties of nucleobases on 
graphene by applied charging. 

Graphene, a recently discovered nanomaterial which is a 
one layer of sp2 hybridized carbon atoms arranged in a 
honeycomb lattice, has attracted many researchers due to its 
unique properties such as electronic [1, 2], structural [3], good 
electrical and thermal conductivity [4] and abnormal 
mechanical flexibility [5, 6]. Applications in medicine and 
biology, interactions of molecules with graphene, especially 
with DNA and RNA nucleobases, have also received great 
interest due to their properties such as molecular recognition, 
self-assembled process [7]. 

A lot of important studies focusing on to understand the 
binding mechanism of nucleobases and to show binding 
energy of Adenine (A), Guanine (G), Cytosine (C), Thymine 
(T) and Uracil (U) to graphene and related 2D materials. For 
example, Van der Waals calculations by Duy Le et al. [8] 
shows that the binding energies of DNA/RNA nucleobases on 
graphene are found to be in the following order; G>A>T>C>U 
within DFT-D2[9]. Jun-Ho Lee et al. used PBE and PBE + 
vdW functional to relax the similar system [10]. They showed 
similar binding energy order but somewhat high. Most 
recently, Hakkim Vovusha et al. made a comparative study 
with graphene-based nucleobases [11].  

Despite the importance of biomolecules graphene 
interactions, a detailed understanding of the adsorption 
mechanism and features of biomolecules onto the surfaces of 
graphene is lacking. The interactions of biomolecules and 
graphene are long-ranged and very weak. Development of new 
techniques is very desirable for design of bioelectronics 
sensors and devices. 

Using the optimized DNA/RNA nucleobases and 
graphene structures, we derive a full binding energy profile for 
each system. The binding energy, Eb, can be calculated from 
the following expression, 

 
in terms of the total energies of the pristine graphene and 

of the molecule=M (M= A, G, C, T, U), and the total energy 
of M adsorbed to each graphene supercell, respectively. 

Our calculated distances between graphene and 
nucleobases are in good agreement with a previous reports 
[10,11]. The all nucleobases are placing parallel to graphene 
layer because of π-π interactions. According to our recent 
analysis including vDW correction or not, unlike silicene there 
is no significant relation between distances from graphene 
plane and binding energies [11]. 

According to our calculations PBE results give lower 
binding energies of less than 0.2 eV and relatively larger 

vertical distances around 4.0 A0. It shows that PBE does not 
correctly describe the stacking interactions between the 
nucleobases and graphene layer. Local Density Approximation 
calculations (LDA) also predicts relatively lower binding 
energies and smaller vertical distances compared with those 
obtained using PBE + vdW. Our DFT-D2 results are good 
agreement with the previous vdW [8,10] results. 

To better understand the binding mechanism under 
charging, we focused on the pulling energies. In this manner, 
we have calculated total energies of the optimized structures 
of nucleobases and graphene system when nucleobase is 
pulled out along z direction perpendicular the graphene plane. 
The energy related with pulling Ep(max) can be taken as a 
measure of the strength of the binding between nucleobase and 
graphene. Ep(max) is the energy barrier to pull out the 
adsorbed nucleobases from graphene surface. In case of Q=0, 
Ep(max), is 0.64 (0.70), 0.53 (0.59), 0.55 (0.57), 0.47 (0.52) 
and 0.47 (0.50) eV for G, A, T, C and U respectively and this 
energies are consistent with the calculated binding energy. 

Our present analysis shows that Ep(max) is strongly 
dependent on charging. While Ep(max) increases with Q<0, 
and it decreases for Q>0. For example in adenine and 
graphene system, Ep(max) 0.33 eV for Q=+1 e/cell, but it 
increases to Ep(max) 0.72 eV for Q=-1 e/cell. On the other 
hand, in Uracil and graphene system, Ep(max) 0.47 eV for 
Q=+1 e/cell, but it increases to Ep(max) 0.53 eV for Q=-1 
e/cell. The amount of increasing of Ep(max) is different among 
nucleobases. The difference comes from the amount of 
charging on nucleobases and graphene.  

In conclusion, adsorption characteristics of DNA/RNA 
nucleobases on two dimensional graphene layer have been 
studied. Our calculations show that all DNA/RNA 
nucleobases are physisorbed on graphene. We showed that 
changing the total number of charge of the system can modify 
the electronic properties of DNA/RNA nucleobases decorated 
graphene. Binding, pulling energy and electronic properties 
strongly depended to the total number of charge of the system. 
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Abstract—In this study, the mutual interactions between components in the nanoparticle-reinforced two part epoxy systems 
were investigated. The five different two part epoxy resins, and the nano materials such as, graphene, graphene oxide, 
carboxylated graphene, carbon nanotube, and carboxylated carbon nano tube were used to prepare the nano composites. The 
characteristics of the nanocomposites are obtained by IR spectroscopy, DSC measurements. It can be concluded that the 
effectiveness of the mutual interaction between them depended to both the resin and nanoparticle type, and also oxy groups 
had a determinant effect on their adhesion behavior. 

The epoxy resins are widely used matrix in the 
nanoparticle reinforcement advanced composites due to their 
environmental stability and adhesion properties [1]. These 
composites have an excellent mechanical performance, 
chemical and electrical resistance and low shrinkage on cure. 
Therefore, they have found widespread applications in the 
field of construction, electronics, coatings, and adhesives [2, 
3]. 

In this study, it is aimed the mutual interactions between 
components in the nanoparticle-reinforced two part epoxy 
systems. The five different two part epoxy resins (DP460, 
DP125, DP270, AV138 and Araldite 2015), and the nano 
materials such as, graphene, graphene oxide, carboxylated 
graphene, carbon nanotube, and carboxylated carbon nano 
tube were used to prepare the nano composites (2.0 wt. %). 
Firstly, these resins were sonicated with the chosen 
nanoparticles, and then cured for 2 hrs, using its own curing 
agent for each resin. The prepared samples have been 
characterized using the techniques such as High Resolution 
Transmission Electron Microscopy (HR-TEM), Fourier 
Transform Infrared Spectroscopy (FT-IR), and Differential 
Scanning Calorimeter (DSC), with the results of some 
mechanical tests. 

 

 

 

Figure-1: FTIR spectra for the pure resin and the composites which were 
prepared using different reinforcing nanostructures a) Araldite 2015, b) AV 
138, c) DP125, d) DP460 ve e) DP270. 

 

 

 
Figure-2: DSC thermograms for the pure resin and the composites which were 
prepared using different reinforcing nanostructures a) Araldite 2015, b) AV 
138, c) DP125, d) DP460 and e) DP270. 

The significant improvements were determined in the adhesive 
properties of the epoxy resins reinforced with nanoparticles. 
This situation is more dominant for especially DP270 epoxy 
adhesive because of its oxy groups. However, the tensile 
strength values were partially decreased due to the reducing of 
mutual interactions between components. The results from 
Differential Scanning Calorimetry (DSC) show that thermal 
degradation begins after ~ 200 °C in all of the selected two-
part epoxy adhesives. From these results, it can be concluded 
that the effectiveness of the mutual interaction between them 
depended to both the resin and nanoparticle type, and had a 
determinant effect on their adhesion behavior of the oxy 
groups. 
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Abstract—In this study electrochemical characterization of threonine including positive electrolyte component of vanadium 
redox flow battery were done by electrochemical methods such as cyclic voltammetry and electrochemical impedance 
spectroscopy. Besides, the morphology of electrodes were investigated by scanning electron microscopy.

The energy demand of people is increasing day to day 
and renewable energy sources have getting importance to 
fullfilling of this increasing demand [1]. Since most of the 
energy obtained these sources is used as electric energy form, 
storage of this energy become an important isssue. The 
batteries such as Li-ion, Ni-Cd and NiMH can be used for this 
goal however the novel and more effective tehcnologies has to 
be improved. 

Vanadium redox flow battery (VRB) system can be an 
good alternative for storaging of electric energy as chemical 
form. VRB batteries consisting of vanadium ions at different 
oxidation states and sulfuric acid solution inside of both cell 
and It was discovered and employed for the first time in 
University of New South Wales (UNSW) [2-4]. Sulfuric acid 
and vanadium concentration are key parameter for the 
capacity of this system [5, 6]. The redox reaction between 
V(IV)/V(V) (Eq.1) and V(III)/ V(II) (Eq.2) occur in positive 
and negative electrolyte solution on electrode surface, 
respectively [7, 8]. 

 
 
 In previous studies, some organic and inorganic 
additives were used to improve the capacity of the negative 
and positive electrolyte of VRB. However, some novel 
additive can bring more capacity for electrolyte component of 
VRB [9, 11]. 
 In this study, threonine (Fig. 1) was used as additive 
to improve the capacity of the positive electrolyte of VRB. In 
this concept, cyclic voltammetric and electrochemical 
impedimetric methods were used to electrochemical 
characterization of positive electrolyte component of VRB. 
Anodic and cathodic peak currents and capacities were 
investigated by cyclic voltammetry. Solution resistance and 
charge transfer resistance were determined in electrochemical 
impedance spectroscopy. The structural features of electrodes 
were also elucidated with scanning electron microscopy.   
 

 
 
 
Fig. 1. Molecular structure of threonine 
 
 
 
This work was supported by the Scientific and Technological Research 
Council of Turkey (TUBITAK), Project No: 114Z774. Metin Gençten and 
Hurmus Gursu express their gratitude to Tubitak-BIDEB for the fellowship. 
 
 
*Corresponding author: hurmusg@gmail.com  
 
 
[1] V. Khare, S. Nema, P. Baredar, Renewable and Sustainable Energy 
Reviews. 58, 23-33 (2016) 
[2] M. Skyllas-Kazacos, R.G. Robbins, All vanadium redox battery, U.S. 
Patent No. 849,094 (1986). 
[3] M. Skyllas-Kazacos, M. Rychcik, R.G. Robbins, A.G. Fane, M. Green, J. 
Electrochem. Soc. 113,  1057-1058 (1986). 
[4] M. Skyllas-Kazacos, M. Kazacos, R.McDermott, Patent application PCT 
appl/AKU 88/000471 (1988). 
[5] M. Gençten, H. Gürsu, Y. Şahin,  Int. J. Hydrogen. Energ. (2016), 
http://dx.doi.org/10.1016/j.ijhydene.2016.03.200 
[6] M. Skyllas-Kazacos, C. Peng, M. Cheng,  Electrochem. Sd. St.  2, 121-122 
(1999). 
[7] M. Skyllas-Kazacos, C. Peng, M. Cheng,  Electrochem. Sd. St.  2, 121-122 
(1999). 
[8] F. Rahman, M. Skyllas-Kazacos. J. Power Sources 189, 1212–1219 
(2009). 
[9] X. Liang, S. Peng, Y. Lei, C. Gao, N. Wang, S. Liu, D. Fang, Electrochim. 
Acta 95, 80– 86 (2013). 
[10]  S. Li, K. Huang, S. Liu, D. Fang, X. Wu, D. Lu, T. Wu, Electrochim. 
Acta 56, 5483–5487 (2011). 
[11] S. Park, J. Shim, J.H. Yang, C. Jin, B.S. Lee, Y. Lee, K. Shin, J. Jeon, 
Electrochim. Acta 121, 321– 327 (2014). 
 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

314



A Novel Organic Additive: Threonine, for Positive Electrolyte of Vanadium Redox Flow Battery 
 

Metin Gencten 1,2, Hurmus Gursu 3,4* and Yucel Sahin 3 

1 Anadolu University, Faculty of Science, Department of Chemistry, 26470 Eskisehir, Turkey 
2 Ordu University, Faculty of Arts&Science, Department of Chemistry, 52200 Ordu, Turkey 

3 Yildiz Technical University, Faculty of Arts&Science, Department of Chemistry, 34220 Istanbul, Turkey 
4 HMY Chemistry&Energy Ltd. Company, Çiftehavuzlar mah., Eski Londra Asfaltı Cad. 151/1G B2 Blok No:137, 34220 

Esenler/Istanbul, Turkey  
 

Abstract—In this study electrochemical characterization of threonine including positive electrolyte component of vanadium 
redox flow battery were done by electrochemical methods such as cyclic voltammetry and electrochemical impedance 
spectroscopy. Besides, the morphology of electrodes were investigated by scanning electron microscopy.

The energy demand of people is increasing day to day 
and renewable energy sources have getting importance to 
fullfilling of this increasing demand [1]. Since most of the 
energy obtained these sources is used as electric energy form, 
storage of this energy become an important isssue. The 
batteries such as Li-ion, Ni-Cd and NiMH can be used for this 
goal however the novel and more effective tehcnologies has to 
be improved. 

Vanadium redox flow battery (VRB) system can be an 
good alternative for storaging of electric energy as chemical 
form. VRB batteries consisting of vanadium ions at different 
oxidation states and sulfuric acid solution inside of both cell 
and It was discovered and employed for the first time in 
University of New South Wales (UNSW) [2-4]. Sulfuric acid 
and vanadium concentration are key parameter for the 
capacity of this system [5, 6]. The redox reaction between 
V(IV)/V(V) (Eq.1) and V(III)/ V(II) (Eq.2) occur in positive 
and negative electrolyte solution on electrode surface, 
respectively [7, 8]. 

 
 
 In previous studies, some organic and inorganic 
additives were used to improve the capacity of the negative 
and positive electrolyte of VRB. However, some novel 
additive can bring more capacity for electrolyte component of 
VRB [9, 11]. 
 In this study, threonine (Fig. 1) was used as additive 
to improve the capacity of the positive electrolyte of VRB. In 
this concept, cyclic voltammetric and electrochemical 
impedimetric methods were used to electrochemical 
characterization of positive electrolyte component of VRB. 
Anodic and cathodic peak currents and capacities were 
investigated by cyclic voltammetry. Solution resistance and 
charge transfer resistance were determined in electrochemical 
impedance spectroscopy. The structural features of electrodes 
were also elucidated with scanning electron microscopy.   
 

 
 
 
Fig. 1. Molecular structure of threonine 
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Abstract 

Utilization of silver nanowires (AgNWs) increases 
their possible release into the nature and their safety 
will become a major concern. We investigated the 
genotoxicity of silver nanowires that are synthesized 
through solution based polyol method [1] using the 
Ames test [2] and chromosomal aberration assay in 
mice [3]. The ability of AgNWs to induce lipid 
peroxidation as an end product of oxidative damage 
and the effect of these nanowires on mitochondrial 
dysfunction were also investigated in mitochondrial-
enriched fractions from rat brain in our study. 

 
Figure 1: (a) SEM image, (b) TEM image, (c) XRD spectra of Ag 
nanowires, (d) Length distribution of Ag nanowires. 
 
Table-I Chromosomal aberrations induced by silver nanowires in 
vivo on bone marrow cells of mice. 

aTotal number of aberrations (chromatid and chromosome 
type)/total number of cells scored per dose. Results are of 4 
animals (75 metaphase cells/animal). bResults at each dose were 
compared to those of control using Dunnett’s multiple comparison 
with control. 

Test results showed that AgNWs are not mutagenic 
in the three Salmonella strains tested and were not 
genotoxic in clastogenicity assay in mice.  Results 
also revealed that, AgNWs are less toxic than silver 
ions. In addition, residual surfactant around the 
nanowires was found to have an important effect on 
the toxicological behavior of AgNWs. 

Figure 2: Effects of Ag NWs on mitochondrial function (A) and 
lipid peroxidation (B) in rat brain mitochondria. Data were 
expressed as percent of control and represented as mean ± 
standard error of mean. (a) p < 0.05 when compared to the control 
group and (b) p < 0.05 when compared to the AgNWs group at 
same dose level by one way analysis of variance (ANOVA) 
followed by Tukey’s test. Experiments were performed in 
triplicate (n = 5).  

As a conclusion, AgNWs are not mutagenic and 
clastogenic, and their covering materials is important 
for their safety. Furthermore, residual surfactant can 
be easily degraded via a UV treatment and 
consequently the rate of silver ion release can be 
increased. 
*Corresponding author: mohammad.saz@yeditepe.edu.tr 

[1] S. Coskun et al., Cryst Growth Des 11, (2011).  
[2] D.M. Maron and B.N. Ames, Mutat Res 113, (1983). 
[3] OECD guideline 475, Mammalian bone marrow chromosome 
aberration test, (1997). 

 
 
Treatment 
 

 
     Aberrations/cellsa 

 
Aberrant cells % 
(Mean ± S.D.)b 

Chromatid         Chromosome 
      type                   type 

Negative control    0.107     0.030     4.12 ± 2.18 

10 mg/kg    0.110     0.030     4.00 ± 1.46 

25 mg/kg    0.089     0.040     3.95 ± 1.96 

50 mg/kg    0.110     0.029     4.24 ± 2.12 

Positive control    0.145     0.084     16.50 ± 2.68 
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Abstract— In the present work we report a simple, fast, cost-effective, and nonpolluting approach for synthesis of silver bio-
nanoparticles (AgNPs) using different yeast species. Here we used Rhodotorula glutinis, Rhodotorula mucilaginosa, 
Saccharomyces cerevisiae, Yarrowia lipolytica NBRC 1658 as yeasts sources for synthesis this nanoparticles. For this, 
nanoparticle containing samples were subjected to absorption analysis at 200–700 nm range using UV–Vis spectrophotometer.  
The obtained results clearly suggest that yeasts have potential to synthesis of silver bio-nanoparticles (AgNPs).    

 
 

Recently many reports clearly revealed the broad spectrum 
antimicrobial activity of silver nanoparticles against both 
Gram positive, Gram negative bacteria and fungi [1]. Silver is 
well known to attack a wide range of microbes by altering the 
cell membrane structure and its functions. Therefore silver has 
been widely used for the development of many biological and 
pharmaceutical products [2, 3]. 
 
In the present work we report a simple, fast, cost-effective, 
and nonpolluting approach for synthesis of silver bio-
nanoparticles (AgNPs) using different yeast species. Here we 
used Rhodotorula glutinis, Rhodotorula mucilaginosa, 
Saccharomyces cerevisiae, Yarrowia lipolytica NBRC 1658 as 
yeasts sources for synthesis this nanoparticles [4].  
 
The yeast were freshly inoculated on Sabouraud Dextrose 
Broth and at 30°C. The culture was centrifuged at 72,000 × g 
for 20 minutes, 5 ml of this supernatant was mixed with 1 mM 
AgNO3 solution for the synthesis of AgNPs. All the reaction 
mixtures were incubated at room temperature for under dark 
and light condition.  
 
The different parameters were optimized for the synthesis of 
SNPs including concentration of silver nitrate, concentration 
ratio of fungal extract and silver nitrate, time, temperature and 
pH which had been identified as factors which affect the 
productivity of SNPs. The concentration of silver nitrate was 
optimized using different concentrations of AgNO3 such as 1, 
2, 3, 4 and 5 mM, respectively. The concentration ratio of 
yeast extract and silver precursor in different range. 
 
The effect of time on reaction was studied by using different 
time intervals from 0 to 96 h of incubation. The temperature of 
the reaction was investigated by incubating at 25, 30,37 and 
45 oC, where the reaction temperature was maintained using a 
water bath.  
 
The effect of pH on the synthesis of SNPs was evaluated by 
suspending AgNO3 at pH of 3,4, 5, 6, 7,8 and 9.  
 

The optical characteristics of the synthesized silver 
nanoparticles were analysed using UV–Vis 
spectrophotometer. 
 
For this, nanoparticle containing samples were subjected to 
absorption analysis at 200–700 nm range using UV–Vis 
spectrophotometer.   
 
The obtained results clearly suggest that yeasts have potential 
to synthesis of silver bio-nanoparticles (AgNPs). The 
biosynthesis of NPs using cell free supernatant were 
investigated primarily through the observation of colour 
change of the experimental samples in the presence of 1 mM 
AgNO3. A colour change from pale yellow to brown occurred 
for yeasts supernatant in the presence of light. 

 
 
*Corresponding author: hi_haman@yahoo.com 
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Antimikrobial Activities.  
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Abstract— Cell-free culture supernatants of five Gram Negative and Gram Positive bacteria have been used to synthesize silver nanoparticles 
(AgNPs). The AgNPs were characterized using UV–Visible spectroscopy and Fourier Transform Infra-Red Spectroscopy (FTIR). The synthesis 
and stability of AgNPs appears to depend on the temperature, pH or the species of bacteria (P. antarctica or A. kerguelensis) from which the 
supernatant is used. Thus the study provides evidence that the factors in the supernatants that facilitate synthesis of AgNPs vary between bacterial 
species. Detection of Its Antimikrobial Activities, compared with the antibiotics calculated the antimikrobial index. 

 

In recent years metal nanoparticles have gained considerable 
interest in various interdisciplinary field of nanotechnology 
because of their unique properties and practical 
applications[1]. Among metal nanoparticles, gold and silver 
nanoparticles are the most common ones used in various areas 
due to their potential applications in medicine, catalysis, 
electronics, optics and biosensors. [2] 

Silver is widely recognized as a strong antimicrobial since 
ancient eras. Several properties such as thermal and chemical 
stability, health and environmental safety, and low toxicity to 
human cells are the basis for its preferential use. Silver 
nanoparticles (AgNP) have different physicochemical 
characteristics than the bulk matter, which make them more 
reactive and more highly effective against a broad spectrum of 
microorganisms [3,4]. 

Recently, new strategy for nanoparticles production is 
introduced and named the biological technique. This methodis 
known as safe, eco-friendly and cheap. Also it is not time 
consuming manner and can be easily scaled-up. 

The aim of this work is production of silver nanoparticles by 
some Gram negative, Escherichia coli, Klebsiella 
pneumoniae, Salmonella typhimurium, and Gram positive, 
Staphylococcus aureus,Bacillus subtilis, bacteria. 

 A loop full of each bacterial single colony cultures were 
freshly inoculated sterile Nutrient broth (Merck, Germany) 
medium and placed in a shaker incubator at 37◦C, 150 rpm for 
24 h. The cultures were centrifuged at 72,000 × g for 20 
minutes, 5 ml of the supernatant was mixed with 1 mM 
AgNO3 solution for the synthesis of AgNPs. All the reaction 
mixtures were incubated at room temperature for under dark 
and different light condition. The enegative control flasks 
were used and contained only the sterile Nutrient broth 
medium and the sterile Nutrient broth medium plus silver 
nitrate solution at a final concentration of 1 mmol.  

 

The different parameters were optimized for the synthesis of 
SNPs including concentration of silver nitrate, concentration 
ratio of fungal extract and silver nitrate, time, temperature and 
pH which had been identified as factors which affect the 
productivity of SNPs. 

The optical characteristics of the synthesized silver 
nanoparticles were analysed using UV–Vis spectrophotometer 
and Fourier Transform Infra-Red Spectroscopy (FTIR) [5]. 

The efficiency of biologically synthesised silver nanoparticles 
(AgNPs) was evaluated for their antibacterial activity by agar 
well diffusion method against different pathogenic bacteria as 
previously described. The antimikrobial index compared with 
the antibiotics and it detected [6]. 

 
*Corresponding author: hi_haman@yahoo.com 
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Rhodotorula glutinis: Effect of Synthesised Silver Nanoparticle on Lipase Activity  
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Abstract— The main object of the work was primary screening of the lipolytic activity of Rhodotorula glutinis and effect of the microbial 
synthesis silver nanopartical on the lipase enzyme.   Molasses, as sole production medium, is used for lipase production and synthesis of silver 
nanoparticals by Rhodotorula glutinis in varying optimum conditions and activity were measured. The optical characteristics of the synthesized 
silver nanoparticles were analysed using UV–Vis spectrophotometer and Fourier Transform Infra-Red Spectroscopy (FTIR). Finaly we 
demonstrated the inhibitor or activator effect of the different concentrations of silver nanopartical on the lipase productivity by Rhodotorula 
glutinis.

 
Recently, nanotechnology and enzymes has emerged as one of 
the fastest growing areas of science and technology. 
Microorganism have potential to be using in several biological 
applications, such as enzyme production, nanopartical 
synthisis [1].  

The main object of the work was primary screening of the 
lipolytic activity of Rhodotorula glutinis and effect of the 
microbial synthesis silver nanopartical on the lipase enzyme. 
In the production of lipase the physico-chemical conditions 
were optimized for the productivity. 
 
 Molasses, as sole production medium, is used for lipase 
production by Rhodotorula glutinis in varying optimum 
conditions and activity were measured. To find the optimal 
condition, firstly between 3.0 – 9.0 pH and 10 – 40oC several 
experiments are carried out. Maximum lipase activity was 
obtained during 6th day of fermentation at 200 rpm, pH 5, and 
30°C temperature. [2, 3]   
 
Olive oil with various concentrations as a different carbon 
sources were incorporated into the production medium and 
lipase activity were determined. When the concentration of the 
molasses in medium supplemented with olive oil Rhodotorula 
glutinis showed the highest lipase activity in the medium with 
3.0% molasses [4].  
 
In addition to these experiments synthesis of silver 
nanoparticals from Rhodotorula glutinis were carried out. The 
culture was centrifuged at 72,000 × g for supernatant was 
mixed with 1 mM AgNO3 solution for the synthesis of AgNPs. 
All the reaction mixtures were incubated at room temperature 
for under light condition. A colour change from pale yellow to 
brown occurred for yeasts supernatant in the presence of light 
[5, 6]. 

The optical characteristics of the synthesized silver 
nanoparticles were analysed using UV–Vis spectrophotometer 
and Fourier Transform Infra-Red Spectroscopy (FTIR). 

 

 Finaly we demonstrated the inhibitor or activator effect of the 
different concentrations of silver nanopartical on the lipase 
productivity by Rhodotorula glutinis.  
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Heterogeneous photocatalytic ozonation of ciprofloxacin in the presence of  
titanium dioxide/montmorillonite nanocomposite 
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Abstract— TiO2/MMT nanocomposite was synthesized using a hydrothermal method and characterized by applying SEM, 
TEM, and UV-vis DRS, confirming the successful synthesis of the nanocomposite. The photocatalytic ozonation of 
ciprofloxacin (CIP), under different experimental conditions, was investigated in the presence of TiO2/MMT nanocomposite. 
The desired amounts obtained for the experimental parameters included CIP concentration (20 mg L-1), TiO2/MMT dosage 
(0.04 g L-1), ozone gas flow rate (2 L h-1) and initial pH (5). Under the optimum condition, the highest degradation efficiency 
(90.00% at 30 min) was achieved. The photocatalytic ozonation mechanism of TiO2/MMT nanocomposite was investigated for 
the degradation of CIP. 
 

Introduction
Currently, personal care products (PCPs) and 

pharmaceuticals are regarded as one of the major groups of 
water contaminants owing to their hazardous biological and 
ecotoxicological effects. According to the related literature, 
most of the pharmaceuticals show high resistance to the 
conventional wastewater treatments methods; hence, they can 
be persistent in water cycles and continue to exist in the 
environment [1]. This results in pollution and other disturbing 
effects [2,3]. In the present study, CIP was used as the model 
compound of the antibiotic agent for the evaluation of the 
photocatalytic ozonation performance of TiO2/MMT 
nanocomposite during UVA radiation. 

 

Experimental  
Figure 1 shows the structure of CIP used as a model 

pollutant. A simple hydrothermal method was employed to 
prepare the samples. The material preparation processes have 
been schematically represented in figure 2. Pure TiO2 
nanoparticles were synthesized using the same procedure 
without the addition of MMT. 

 

 
 

Figure-1: Chemical structure of ciprofloxacin 
 

 
 

Figure-2: Schematic for the preparation of TiO2/MMT 
 
Results and discussion 

SEM and TEM analysis were utilized to investigate the 
morphologies of TiO2/MMT nanocomposite (Figure. 3(a) and 
(b), respectively). It was found that the synthesized TiO2 
nanoparticles were reasonably well supported on the MMT 
surface. The corresponding UV-vis DRS spectra for the TiO2 
and TiO2/MMT samples can be seen in figure.3(c). From 
figure 3, it could be observed that the threshold wavelength for 
the synthesized TiO2 nanoparticles was about 387 nm.  
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Figure-3: (a) SEM and (b) TEM images of TiO2/MMT, (c) UV-vis DRS 
spectra of TiO2 and TiO2/MMT and curve of (αhν)2 vs. hν, is shown in inset 
 

After the immobilization of TiO2 onto MMT, the 
absorption threshold was found to be shifted to 375 nm. A 
blue shift of the absorption edges towards the ultraviolet 
region was observed in the TiO2/MMT nanocomposite, as 
compared to the pure TiO2. This was the result of the 
quantum-size effect, highlighting that TiO2 nanoparticles 
deposited on the MMT support were small enough to show the 
quantum-size effect [4]. The band gap energy values for TiO2 
and TiO2/MMT nanocomposite were estimated to be 3.20 and 
3.30 eV, respectively; this implied that immobilization of TiO2 
nanoparticles onto the MMT support increased the optical 
band gap energy; therefore, it could be concluded that the 
electron-hole separation occurred relatively better in the 
TiO2/MMT nanocomposite. Figure 4 shows the comparison of 
such main processes as photocatalysis, ozonation and 
photocatalytic ozonation. It was found that photocatalytic 
ozonation resulted in the highest degradation efficiency 
(90.00% at 30 min) of the pollutant. 
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Figure-4: Comparison of the degradation efficiency of CIP with different 
processes. (a) photolysis; (b) adsorption; (c) photocatalytic oxidation; (d) 
ozonation; (e) photolytic ozonation; (f) catalytic ozonation; and (g) 
photocatalytic ozonation  
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Electroluminescent Flexible Graphene Laminates 
Elif Hüsam* 

Physics Department, Yeditepe University, Istanbul 34755, Turkey 

 
Abstract— Defect induced bandgap opening in Graphene introduces relatively good efficiency in its electroluminescent 
characteristics. White light emission was observed via varying bias voltage, which has efficiency about 8%. Simple and single 
step fabrication and reproducible results of these flexible structures can find various application fields such like lightening, 
display technologies and optical communication. 
 

This simple fabrication yielded bandgap opening 
randomly via introducing random defects. According to the 
reference work [1], resulted Graphene layers have defects and 
random heptagons with 5 and 7 corners were reported. These 
defects explicitly turned Zero-bandgap semiconductor 
Graphene to a "multiband semiconductor" that has different 
bandgaps at different segments. 

Fabrication of the Graphene with defects was succeeded 
by utilizing photothermal dissociation of Polyimide (PI) via 
CO2 laser as in Figure 1, which was introduced before in 
some recent works [1,2]. Photothermal decomposition of 
Polyimide is very fast under intense radiation that yields 
porous structures. PI sheet is industrial grade and was rinsed 
with distilled water and kept over-night at 100°C. Laser that 
has ~20um spot diameter and 3W peak power had then shone 
on PI with scan speed 1mm/s. For deeper porous Graphene 
layers, multiple scanning through a single line was also tried. 
Liberty in changing porosity density of these layers could be 
achieved by tuning the laser peak power. 

 

CO2 
Laser

Scan Direction

Polyimide

Porous
Graphene

6

Polyimide

After
Photothermal

Treatment

 
 

Figure-1: Fabrication Procedure and Morphology of Porous Graphene 

After photothermal treatment, Raman spectrum of the 
sheet was investigated as in Figure 2. Apparently, the defects 
at Graphene layers were diagnosed from the first two bands, 
which perfectly matches with the reference [3]. 

 

 
 

Figure-2: Raman Spectrum of Defected Graphene 

Because of those random, but uniformly distributed 
defects at Graphene, various emission centers were observed 
in DC bias with 11.5V and 22mA as in Figure 3. Color 
histogram had served as a useful tool in determining radiation 
uniformity. For shallow structures, current starts to burn 
Polyimide around 50mA. 

Unlike the very recent work [4] that induced 
electroluminescence in Graphene by doping the layers 
electrostatically via applying gate voltage, this work provided 
direct visible region emission via direct biasing. Since formed 
layers are stacked, sheet resistance of the structure, compared 
to monolayer Graphene, is very low. 
 

 
 

Figure-3: Color Histogram of shining regions on porous Graphene surface. 

As expressed in [4], the possible light emission 
mechanism would be possibly caused by Nordheim 
Tunneling, which was also seen in Porous Silicon crystals. 

Although this simple light emitting device has good 
efficiency ~8% (Output Intensity/Electric Input Power), it is 
possible to further increase the emission power via relevant 
doping of the Graphene structure. It was also thought that 
pulsed lasers with different pulse widths and repetition rates 
could introduce different morphologies and this notion had 
kept as a future work. 

Via reverse thinking, it could be also anticipated that this 
structure can find applications for efficient solar cell. This 
Hypothesis is strongly supported with the presented result of 
the structure and theoretical photoelectron and phonon 
interactions in Graphene [5].  
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Effect of ambient parameters on morphology of poly(ε-caprolactone) electrospun nanofibers   
H. İbrahim İçoğlu1* and R. Tuğrul Oğulata2 
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Abstract— The effect of temperature(10 ºC-35 ºC, 5 ºC intervals) and relative humidity(20% -70%, 10% intervals)  on the 
morphology of poly(ε-caprolactone) (PCL) electrospun nanofibers is investigated. Acetic acid/pyridine mixture is used as 
solvent. Surface morphologies and diameters of PCL nanofibers are examined by Field-emission scanning electron microscopy 
(FESEM). The average diameter of PCL nanofibers increases with increasing relative humidity(RH) at all temperatures. As the 
temperature increase, the average diameter of PCL nanofibers firstly increases then decreases at all RH values. The electrospun 
PCL nanofibers are circular shaped with smooth surface without bead formation for all RH and temperature values. 
 

Electrospinning technique has become the most dominant 
technique for nanofiber production because of its 
advantageous properties: repeatability, simplicity, low cost, 
and continuous nanofiber production [1-2]. Electrospun 
nanofibers have unique characteristics such as small 
diameters, high specific surface area and high porosity [3]. 
Important electrospinning parameters can be divided into three 
groups: process, polymer and ambient parameters [4].  

There is limited number of studies about effect of ambient 
parameters on morphology of electrospun nanofibers. In these 
studies, ambient temperature [5,6], relative humidity (RH) [7-
11] and RH and temperature together [12-15] are investigated. 
With increasing of RH, the average diameter of polyamide 
4.6, polyamide 6.9 [7] polyethylene oxide (PEO) [8,11] and 
poly(vinylpyrrolidone) (PVP) [12] decreases, while that of 
cellulose acetate (CA) [12,13] and polyetherimide (PEI) [14] 
increases. With increasing of temperature, the average 
diameter of poly (vinylidene fluoride) (PVDF) [6] and 
polyetherimide (PEI) [14] decreases. PCL is an aliphatic 
polyester having biodegradability, biocompatibility and good 
physical properties [16]. Hence, several studies about 
electrospinning of PCL with different solvents have been 
performed [16,17]. 

The concentration of PCL (Mn: 80000) was kept at 15% 
(wt/v) in the mixture solution of acetic acid/pyridine 99.5/0.5 
(v/v). PCL solution was prepared at 35ºC by stirring 
magnetically for 24 hours. PCL, acetic acid and pyridine were 
purchased from Sigma Aldrich. The electrospinning apparatus 
includes two high voltage power supplies (+/- 50 kV), a 
syringe infusion pump and a collector plate. Positive and 
negative high voltage power supplies are connected to the 
needle tip and the collector, respectively. The electrospinning 
apparatus is in a closed cabin. The walls of the cabin are 
coated with an insulating material. The temperature in the 
cabin is controlled via a heating and cooling system. An 
ultrasonic humidifier and a dehumidifier are used for setting 
the desired relative humidity in the cabin. A fan is used for 
obtaining a homogeneous RH and temperature in the cabin. 
PCL solution was electrospun at ambient temperatures of 15–
35 °C (5 °C intervals) and RH of 20–70% (10% intervals). 
Applied voltage, tip-collector distance (TCD), needle diameter 
and flow rate were selected as 12 kV, 15 cm, 0.7 mm and 0.7 
ml/h, respectively.  

Surface tension, viscosity, and electrical conductivity of 
PCL solution were determined by Attention Theta optical 
tensiometer, Brookfield DV-III Ultra rheometer, and Orion 4 
Star Plus meter, respectively. The morphological appearances 
of the PCL nanofibers were investigated by using FE-SEM 

(Zeiss Supra 55) after platinum coating with an ion sputter. 
Electrical conductivity, viscosity, and surface tension values 
(at 25ºC) of the PCL solution are determined as 15.93 μS/cm, 
725 cP, and 26.75 mN/m respectively.  

30% RH   70% RH 

   
 
 

 
 

 

 

   
 Figure-1: FESEM images of PCL nanofibers(100kX) 

Table-I The average diameters (nm) of PCL nanofibers according to RH and 
temperature  

Temperature 
(ºC) 

RH 

20% 30% 40% 50% 60% 70% 

10 194 ± 33 215 ± 30 228 ± 38 237 ± 45 244 ± 46 253 ± 74 
15 210 ± 23 223 ± 44 237 ± 46 245 ± 45 252 ± 52 262 ± 63 
20 231 ± 26 240 ± 34 247 ± 36 255 ± 44 266 ± 39 283 ± 38 
25 235 ± 31 250 ± 32 259 ± 29 264 ± 28 272 ± 46 291 ± 50 
30 244 ± 37 256 ± 38 264 ± 37 273 ± 37 283 ± 45 312 ± 60 
35 224 ± 21 235 ± 32 241 ± 38 252 ± 36 276 ± 45 302 ± 48 
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Superhydrophobic nanocomposite coatings with enhanced mechanical robustness using polymer 
matrices with dual wetting properties  

H. Hüseyin İpekci1 2, Harun Arkaz 1, 2, M. Serdar Onses1, 2, * Mehmet Hancer1, 2, * 
 1 Department of Materials Science and Engineering, Erciyes University, Kayseri, 38039, Turkey 

2 Nanotechnology Research Center (ERNAM) Erciyes University, Kayseri, 38039, Turkey  
 

Abstract— We present a low-cost and practical approach based on spray-coating of fluorinated nanoparticles dispersed in a 
polymer matrix for preparation of superhydrophobic coatings. The key aspect of this study is the use of polymer architectures 
which provide dual wetting properties. Here a part of the polymer chain assures uniform distribution of the nanoparticles, 
whereas the remaining functional groups provide chemical and physical interactions with the underlying substrate to improve 
the robustness of the films against mechanical impacts. We demonstrate that the use of end-functional polymers and block-
copolymers of different chemistry can significantly improve the mechanical robustness of the films.  
 

Superhydrophobic surfaces are defined by having high 
water contact angles (>150o) and low roll-off angles (<10o) [1-
2]. These surfaces show great promise for technological 
applications including self-cleaning, anti-icing and anti-
fouling coatings, biomedical devices, stain resistant textiles 
[2]. Many surfaces in nature are superhydrophobic; for 
example, lotus leaves. Mimicking their surface morphology 
led to development of a number of artificial superhydrophobic 
surfaces [3]. It is well known that the Lotus effect is a 
consequence of a low surface energy materials combined with 
a hierarchical roughness [4]. A typical fabrication approach to 
render a surface superhydrophobic, therefore, involves two 
steps: generating a roughness on the surface followed by 
functionalization with a low energy material. A significant 
amount of work has been performed using this strategy for 
fabrication of superhydrophobic surfaces employing methods 
such as electron beam lithography [5], laser ablation [6], 
nanoimprint lithography [7], polymerization [8], electro- 
spinning [9]. These methods are successful in fabricating 
superhydrophobic surfaces with different contact angles; 
however, most of these methods are multi-step and require 
expensive and specialized equipments. 

 

Figure1- The schematic description of the study 

A highly promising approach for one-step fabrication of 
superhydrophobic surfaces is spray-coating of nanomaterials 
dispersed in a polymer matrix. Here the individual and 
assemblies of NPs provide the necessary roughness on the 

surface of the substrate. Since the NPs have been previously 
functionalized with low energy molecules, there is no need for 
an additional step for chemical modification of the surface. 
Deposition of functionalized NPs with spray-coaters that are 
widely used in industries applications, enables fabrication of 
superhydrophobic coatings over large areas on virtually all 
types of surfaces with different planarity and chemistries.  

Here we demonstrate that the mechanical robustness of 
the spray-coated films can be improved by using polymer 
matrixes with dual wetting properties to disperse fluorinated 
silica nanoparticles (12 nm in diameter). The first matrix 
material consists of hydroxyl-terminated polystyrene which 
facilitate chemical and physical interactions with the 
underlying substrate, through grafting of polymer chains to 
form brushes and by presenting hydrophilic groups, 
respectively. The fabricated films showed a high level of 
surface roughness with water contact angles approaching 180o. 
The coatings retained their superhydrophobic behavior upon 
abrasion with sand grains at impact velocities that are lower 
than ~10 km/h. The second case involves the use of block-
copolymers with different chemistries to further improve the 
mechanical robustness of the coatings.   

 

*Corresponding author: onses@erciyes.edu.tr, mhancer@erciyes.edu.tr 
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Delivery of anti-leishmanial BNIP Derivatives to Macrophages using Emulsomes 
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Abstract - Leishmanias is cutaneous and visceral anthroponotic and zoonotic diseases caused by the vector-borne parasites of 
the genus Leishmanias that is endemic in worldwide including the Middle East and North Africa. Bisnapthalimidopropyl (BNIP) 
derivatives are alternative drug candidates that have been recently shown to have anti-leishmanial activities that surpass the 
most common, standard amphotericin B therapy. However, BNIP derivatives have some drawbacks including low aqueous 
solubility and high toxicity. Addressing these limitations, this study applies two diverse technologies including medical chemistry 
approach based on structure-based drug design, and nanotechnological drug delivery approach. The former approach will focus 
on design of new BNIP derivatives that have higher efficacy and bioavailability, whereas the latter will be used to deliver the drug 
specifically to the parasite, thereby decreasing the side effects of the chemotherapy. For the delivery of BNIP derivatives into the 
macrophages a lipid-based nanocarrier system, so-called emulsomes, will be used. 

 
Leishmaniasis is endemic in more than 60 countries 
worldwide, including Southern Europe, the Middle East and 
North Africa. The spread of the Leishmaniasis is mostly 
caused by movement of populations that expose non-immune 
people to transmission, which is currently an international 
concern, as the current instabilities in Middle East and North 
Africa force many people to seek refuge towards Europe.  

Similar to other parasitic diseases, chemotherapy is the most 
efficient strategy for leishmaniasis. Among alternative drug 
candidates, bisnapthalimidopropyl (BNIP) derivatives 
(Figure 1) have been recently shown to have anti-leishmanial 
activities, which even surpass the standard and most common 
amphotericin B therapy. However BNIP derivatives have 
some drawbacks including low aqueous solubility and 
toxicity [1].  

 
 

Figure 1. BNIP derivatives shown to possess anti-leishmanial activity   

Addressing these limitations, this study applies two diverse 
technologies including medical chemistry approach together 
with the structure-based drug design, and nanotechnological 
drug delivery approach. The former approach will focus on 
design of new BNIP derivatives that have higher efficacy and 
bioavailability, whereas the latter will be used to deliver the 
drug specifically to the parasite, thereby decreasing the side 
effects of the chemotherapy, in particular on macrophages. 

The delivery of BNIP derivatives into the macrophages will be 
achieved by encapsulating the active molecule in a lipid-based 
nanocarrier system, so-called emulsomes [2].  Emulsome 
(Figure 2) is preferred mainly because of its four major 
features. Firstly, owing a solid lipid core like the solid lipid 
nanoparticles, emulsome may offer high loading capacities for 

hydrophobic substances such as BNIP [2,3]. Secondly, 
composed of only lipids and in the absence of any surfactants, 
emulsome is highly biocompatible [3]. Thirdly, the solid 
character of the nanocarrier provides a prolonged drug release 
profile, which can be controlled, or tuned, by the selection of 
the lipid composition as well as by surface modifications [3]. 
Lastly, but most importantly, the natural feature of lipids 
allows emulsome to accumulate in the organs of the 
reticuloendothelial system (RES) instead of the kidney, which 
will not only largely reduce toxicity. 

 

 
 

               Figure 2. Schematic drawing of an emulsome carrying BNIPs 

 

The development of new active BNIP derivatives and the 
emulsome-BNIP nanoformulations facilitating the targeted 
delivery to the macrophages is expected to substantially 
contribute to the improvements in treating parasitic disease 
Leishmaniasis in European region as well as worldwide.  
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Nanoparticles and biofilm control 
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Abstract— Biofilms are the mode of life of microorganisms under harsh environmental conditions. Antimicrobial agents are 
commonly used in biofilm control, however, 10-1000 times higher disinfectant concentrations are required to destroy biofilm 
cells compared to planktonic cells which makes biofilm control more challenging. Therefore novel antimicrobials such as 
nanoparticles (NPs) are required. The objective of this study is to review NPs used in biofilm control. 
 

Biofilms are consortia of microorganisms in an 
extracellular polymeric substance (EPS) that survive and 
continue their life cycles. It is a process that starts with the 
initial attachment to a surface and continues with attaching 
irreversibly. When microorganisms form biofilms, they can 
express different genes, produce essential proteins to adapt to 
harsh conditions and ensure survival [1]. They can pose 
dangers in public health by contributing to food poisoning, the 
formation of dental [2], or catheter biofilms [3], or produce 
environmental hazards such as microbially induced corrosion 
[4] and in the food industry cause huge losses in efficiency, 
reduce the heat transfer efficiency in heat exchangers lead to 
down time of processes, damage equipment, obstruct 
pipelines, create post-processing contamination that lowers 
shelf life and pose food safety risks [5]. 

                    
Figure-1: Biofilm formation 1: Initial attachement 2: Growth 3: Dispersal 

Various methods can be used in biofilm control (Figure-
2). Chemical or biochemical compounds that kill 
microorganisms or inhibit biofilm growth commonly used as 
antimicrobial agents in biofilm control, antibiotics are used 
against infections in humans and animals, biocides are used in 
disinfecting abiotic surfaces such as food processing systems. 
The chemical methods are used in the food industry to control 
biofilms [6] which involve chemical agents, capable of 
destroying living organisms: for example, disinfectants such 
as hydrogen peroxide, quaternary ammonium compounds, and 
chlorine. Biocides are effective on planktonic cells; however, 
once biofilms form, it becomes challenging to destroy bacteria 
[7]. So that, effectiveness of the methods are variable in 
biofilm control, depending on the microorganism and the 
method used. 

       
Figure-2: Control and removal of biofilms 

Therefore, novel antimicrobials are investigated by the 
researchers recently. Table-I shows certain microorganisms 

that can form biofilm and the NPs which are used in biofilm 
control.  

 
Table-I Nanoparticles used in biofilm control. 
 

Bacteria  Nanoparticle 
P. aeruginosa  Molecularly capped Ag NPs 

synthesized from AgNO3 [8] 
Natural river biofilm (diatoms, 
cyanobacteria, EPS) 

Cu NPs [9] 

Oral biofilm Octenidine dihydrochloride [10] 
S. epidermidis Crystalline titania NPs [11] 
S. aureus, S. epidermidis Chitosan NPs, quaternary 

ammonium chitosan NPs [12] 
E. coli PHL628 Ag NPs synthesized from AgNO3 

 [13] 
A. actinomycetemcomitans,  
S. mutans 

Chitosan [14] 

Candida albicans, Trichophyton 
rubrum, Trichophyton violaceum 

Amphiphilic Chitosan [15] 

P. aeruginosa, E coli, S. aureus, 
S. epidermidis, C. albicans  

NO releasing silica NPs [16] 

P. chlororaphis Ag NPs [17] 
 

Depending on the microorganisms, age of biofilms, the 
type of NPs and the concentrations of NPs used effect the 
biofilms. It is reported that NPs cause retarded biofilm 
formation [8], interacts with different parts of biofilm and 
aggregates [9], inhibits biofilm formation [10, 11], and cause 
retarded biofilm formation [17]. NPs are novel antimicrobials 
which has potential use in biofilm control. 
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Abstract— In this study we have fabricated hexagonal lattice array of holes with different lattice parameter and hole 

diameter-down to sub 100 nm- by using electron beam lithography.  A   thin film of metal layer is fabricated on top of GaAs 

substrate and SEM images are taken. Suitable electron beam doses, lattice parameters and limitations for this kind of patterns 

are determined. 

 

Discovery of graphene, one atom thick hexagonal lattice 

of Carbon atoms, attracted intensive research effort on the 

field of physics and material science [1].The interesting thing 

about graphene is that the equation governing the motion of 

charge carriers on the low energy region is similar to that of 

massless Dirac fermions.  Therefore the charge carriers on the 

graphene mimic the massless Dirac fermions with similar 

exotic properties and therefore intensively being studied for 

the fundamental aspects and technological applications. 

Realizing graphene like structures in artificial ways in order to 

make control of the parameters like lattice constant to go 

beyond the limit of graphene also became a popular research 

topic.  

The realization of artificial graphene (AG) is being 

researched on different systems and materials [2-4].  The 

possibility to control fundamental parameters which governs 

the physics and electronic properties of system on the AG 

make this systems a toy model for studying and simulating 

complex quantum phenomena and interactions on this 

systems.  AG systems can be used as   quantum simulators to 

simulate otherwise unexplored problems of physics like 

quantum phase transitions [5]. The aim of this study is to 

realize an AG system on a two dimensional electron gas 

(2DEG) buried at the interface of GaAs/AlGaAs 

heterostructures. AG systems on 2DES have been realized 

either by surface deposited floating gates or etching by many 

groups [6,7]. However a good control over the tunneling 

barrier depth and lattice constant is not reached. On these 

previous work either a fixed potential –due to floating surface 

gates or etching- is formed or a very limited potential sweep is 

reached. This prevented to go into regimes which exhibit 

interesting physics. Here we focus on the realization of an AG 

system on a two dimensional electron gas (2DEG) buried at 

the interface of GaAs/AlGaAs heterostructures in a way to 

have control over the critical  parameters by independently 

controllable surface gate and a back gate. Realization of the 

graphene like surface metallization by electron beam 

lithography is the main focus of the present work. For these, 

we have designed graphene like hexagonal lattice array of 

holes with different lattice parameters and hole radius in a 

broad parameter range. 

       In Figure 1(a) computer generated pattern of hexagonal 

lattice array is shown. Parameters a and r are lattice constant 

and hole radius. By using electron beam lithography (e-beam) 

and metallization techniques designed AG structures are 

patterned on the surface of GaAs substrate. The AG structures 

are patterned on the area of 20m x10 m. For the e-beam 

process a double layer resist combination of PMMA 50K %4 

and PMMA 200 K % 4 was used. Layout Beamer was used to 

do proximity effect correction [8]. As a metallization, 3 nm Ti 

and 30 nm Au were evaporated. The resulting pattern is 

hexagonal lattice array of holes since metal is deposited 

outside of the circles. Obtained SEM images of AG structures 

with lattice parameters a=200 nm- r=80 nm, a=160 nm- r=50 

nm and a=100 nm- r=20 nm are illustrated in Figure 1(b), (c), 

(d), respectively. As clearly seen on the figure, for this resist 

combination, the patterns with big radii  are obtained very 

well. However, for the smaller hole radius (r≤20 nm) the 

patterns is not obtained as desired. As a result, by using this 

double resist combination, for r≥20 nm radius we achieved 

high resolution patterned hexagonal lattice array of holes in 

the presented work. The results and details of the fabrication 

process and  the limitation for the realization of honeycomb 

lattice on this double layer resist combination  will be discuss. 

 

 
 

Figure-2: (a) Computer generated pattern of hexagonal lattice array, SEM 

images with lattice parameters of (b) a=200 nm- r=80 nm, (c), a=160 nm- 

r=50 nm and (d), a=100 nm- r=20 nm hexagonal lattice array.  
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Abstract— In this study, an novel approach is presented to investigate the effect of intensive Al impurity on mechanical 
characteristics of Ni atoms via employing the representative volume element (RVE) under molecular dynamics (MD) 
simulation method. The linear elastic constants such as, ,  and  are achieved from calculating second-order 
derivative of strain energy density with respect to strain. The Bulk Modulus ( ), Young’s Modulus ( ) and Lame Constant ( ) 
are acquired in terms of linear elastic constants. In order to measure the anisotropy of system, the ratio A is computed for each 
RVE.  
 

There has been an increased interest in application of 
nano-scaled devices with high quality and good mechanical 
properties. Also, most of the nano-structures have some 
defects, such as impurity. Therefore, studies on mechanical 
properties of heterogeneous nano-materials are necessary to 
make a way to improve their behavior [1]. 

To obtain elastic constants such as ,  and  [2], 
the second differentiation of polynomials of strain energy 
density with respect to strain is calculated. Polynomials of 
strain energy density are generated in surface and curve via 
excreting biaxial and shear strain loadings in the range of 
small defamation, below 1%, respectively. The molecular 
dynamics (MD) simulation is performed in NVT canonical 
ensemble with the EAM interatomic potential. In order to 
select the appropriate nano-crystalline Ni RVE, various 
specimens with different Ni atoms are prepared. The elastic 
constants and bulk modulus of aforementioned specimens are 
computed as can be seen in Figure-1(a). As it obvious, the 
nano-crystalline RVE with 45563 atoms is selected, because 
the variation of its properties and the properties of bigger 
specimens is approximately insignificant. Nano-crystalline Ni 
RVE (80 80 80) with different intensive cylindrical Al 
inclusions is provided. The cylindrical Al inclusions have 
radiuses corresponding to 4, 8, 12, 16, 20, 24, 28, 32 
Angstrom (A). The crystal Ni RVE containing cylindrical Al 
inclusion with radius corresponding to 12  is depicted in 
Figure-1(b). 

 
Figure-1: (a) Variation of the elastic stiffness constants and bulk 

modulus of Ni atoms versus the specimen size, (b) Nano-crystalline Ni RVE 
including intensive cylindrical Al inclusion with radius corresponding to 12 . 

 
The alteration of elastic constants ( ,  and ) with 

respect to different intensive Al inclusions are drawn in 
Figure-2(a). Then, the variation of Bulk Modulus ( ) [3], 
Modulus ( ) and Lame Constant ( ) [4] is illustrated in 
Figure-2(b). 

 
Figure-2: Variation of Elastic constants versus the different intensive 

cylinderical Al inclusions; (a) ,  and , (b) ,  and . 
 
In order to examine the convenient measure of the 

anisotropy of each RVE, the ratio  [5] is acquired as cane 
seen in Table-I. 

 
Table-I. The ratio  of RVE’s 
 

Radius of Intensive Cylindrical Al 
Impurity 

  

0  2.90494 
4  2.91286 
8  2.91286 
12  2.90880 
16  2.80269 
20  2.29545 
24  2.01625 
28  1.80039 
32  2.22183 

 
To sum up, it is concluded from computational results, as 

the radius of intensive cylindrical Al inclusion increases, the 
mechanical properties of Ni atoms decrease.  

* Corresponding author: jafarian@tic@sharif.edu 
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Three Dimensional Simulation of the Transient Flow of Different Gas Velocities and Flow 
Distribution in Nano Catalytic Converter through a Porous Medium 

Navid Jafarian,1,2* Amir Reza Radmanesh1,3, Honey Sadr 3, Hossein Ahmadi2 and Narges Heidarzadeh Esfahani2  
1Center for Energy, Environment and Sustainable Development (CEESD), Sharif University of Technology, Tehran, Iran 

2Civil Engineering Department, Sharif University of Technology, Tehran 11365-9313, Iran                                                              
3School of Mechanical Engineering, Sharif University of Technology, Tehran, Iran 

Abstract— Transient Nano catalytic converter performance is governed by compound interaction between exhaust gas flow and the monolithic 
structure of the catalytic converter. Stringent emission regulations around the world necessitate the use of highly-efficient and modified Nano 
catalytic converter in vehicle exhaust systems. Computational fluid dynamics (CFD) is a powerful tool for calculating the flow field inside the 
Nano catalytic converter. Radial velocity profiles, obtained by a commercial CFD code, present very good agreement with respective 
experimental results published in the literature. In present work, the geometric modeling of ceramic monolith substrate is done with square 
shaped channel type of Nano catalytic converter and is coated with platinum and palladium.  

 

Catalysis has provided one of the most realistic methods 
of decreasing the levels of exhaust gas species. However, its 
efficiency of oxidation depends on amount of CO, HC, air and 
also temperature of exhaust gas. The monolithic catalytic 
converter remains the main pollution control device for 
modern automobiles towards reaching the ever-increasing 
legislative demands for low emission standards (Figure-1). The 
industrial problem solved here involves gas flow through a 
catalytic converter. Catalytic converters are commonly used to 
purify emissions from gasoline and diesel engines by 
converting environmentally hazardous exhaust emissions into 
acceptable substances [1]. 

 
Figure-1: Schematic of the catalytic converter 

 
The following conditions concern the analysis of a gas 

flowing through a catalytic converter. The main objective is to 
determine the pressure gradient and the velocity distribution 
through the porous media that fills the catalytic element. The 
computational domain and a detailed view of the grid used in 
the region near the intersections of the inlet pipe with the 
diffuser and of the diffuser with the porous medium simulating 
the monolith [2]. 

The pressure field distribution is shown in the picture 
below at velocity 20 m/s. There, it can be observed that an 
intensive pressure drop occurs within the porous region which 
is shown in Figure-2. 

 
Figure-2: Contours of the Static Pressure on the y=0 plane at velocity 20 

m/s 

 
Figure-3: Vector of the Static Pressure on the y=0 plane at velocity 20 m/s 

 
The flow pattern shows that the flow enters the catalytic 

converter as a jet with recirculation on either sides of the jet 
shown in Figure-3. As it passes through the porous substrate, 
it decelerates and straightens out and exhibits a more uniform 
velocity distribution. 

 
Figure-4: The pressure distribution at different velocities 

Figure-4 shows that by increasing the inlet velocity, the 
pressure rises at first and declines gradually by passing 
through the porous medium which is clearly shown the in 
pressure contour. 

To sum up, it is concluded that the pressure plummet 
through the porous medium while the flow experience a 
tendency to uniform profile as is shown in figures. Mass flow 
rate also reduces in higher iterations. Besides, less 
computational effort is needed as less computation time and 
less variety of velocities are given as simulation input data. 
The results also show that a Square shaped zone gives a good 
mechanical performance (lower pressure drop) [3]. 
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Abstract— In order to ensure high efficiency and low operating voltages for inverted organic light emitting diodes (OLEDs), 
it is crucial to reduce energy barriers for charge carrier injection and transport over device interfaces. The energetic 
mismatches at organic semiconductor/electrode interfaces often leads to obstacle in transport, which requires higher operating 
voltages to overcome charge injection barriers. These energetic mismatches also limits the overall electron/hole balance in 
emissive layer. The focus of this study is to increase the electron injection capability and accordingly increase the luminance 
and luminous efficiency of the OLED devices through interfacial engineering. 

 

The basic device structure of an OLED consists of a thin 
film of electroluminescent organic material (small molecule or 
polymer) sandwiched between two electrodes, which have 
relatively high and low work function (WF) to inject holes and 
electrons into the highest occupied molecular orbital (HOMO) 
and lowest unoccupied molecular orbital (LUMO) levels of 
the organic semiconductor [1,2]. 
 

 However, low WF metals (e.g., Ca, LiF) are chemically 
very reactive and easily oxidize in the atmospheric condition. 
So, their usage in conventional structure (Fig. 1a) limits 
device fabrication in air and induces rapid device degradation. 
The inverted structure of OLED (Fig. 1b) is preferred due to 
use of the air stable high work function metal top electrode 
(Ag, Al etc.) and metal oxide films, functioning as the electron 
injection layer (EIL, ZnO, TiO2 etc.) and the hole injection 
layer (HIL, MoO3, V2O5 etc.), which serve as self-encapsulant 
to protect organic layers from atmospheric agents and 
accordingly increase environmental stability. Also, for large-
area displays, it is necessary to develop the active matrix 
driving method.  In order to take advantage of the existing 
mature technology of n-type amorphous silicon thin film 
transistors (a-Si TFTs) or organic TFTs compatible with active 
matrix displays, inverted OLEDs with bottom cathode are 
highly desirable [3,4]. 
 

 

 
 
Figure-1: The architectures of the OLEDs (a) conventional OLED and (b) 
inverted OLED 
 

Efficient electron injection is a crucial issue for inverted 
OLEDs, but there are only a few cathode materials, which are 
appropriate for device structures. Generally, ITO is employed 
as a cathode in inverted structure because of its transparency, 
conductivity and stability. However, ITO has a high work 
function and it can limit the injection of electrons. ZnO is one 
of the promising candidate as an electron injection material 
used in inverted structure due to its n-type property, air 
stability, solution processability, transparency, and tunable 
electrical-optical properties [5]. However, as seen in the figure 

2 [6], the conduction band of ZnO (≈4.0 eV) is much deeper 
than the LUMO of the emissive organic layer (2.7 eV for 
MEH-PPV). This large energy barrier (≈ 1.3 eV) impedes 
electron injection into LUMO level of and limits overall 
electron/hole balance. 
 

 
 
Figure-2: The energy levels scheme of fabricated inverted OLED 
 
       As summary, the focus of this study is energy level 
adjustment of the ZnO layer through interfacial engineering 
for enhancing electron injection capability and accordingly 
increase the luminance (cd/m2) and luminous efficiency (cd/A) 
of the inverted OLEDs. 
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Abstract — MAX phase materials, a group of nano-layered ternary compounds with the general formula of Mn+1AXn 

(n=1 to 3) where M is a transition metal, A is an A-group element and X is either carbon and/or nitrogen, have a special place 
in solid family because of  their remarkable chemical, physical, electrical, and mechanical properties. By the reason of a 
growing interest in MAX materials research due to their potential technological applications, we have performed first-
principles density functional theory (DFT) calculations to obtain the structural, mechanical, electronic and dynamical 
properties of Wn+1SiCn  (n= 1 and 2) compounds. 
 

 

DFT calculations have been carried out using 
Vienna ab-initio simulation package (VASP) with the 
generalized gradient approximation (GGA) and projector-
augmented wave (PAW) potentials. 

The single crystal elastic constants were 
numerically estimated using strain-stress approach. The 
polycrystalline aggregate elastic parameters were 
calculated from the single elastic constants via the Voigt-
Reuss-Hill approximations. Subsequently, the ductility and 
brittleness were characterized with the estimation from 
Pugh's rule (B/G). Additionally, the Debye temperature 
was calculated from the average elastic wave velocity 
obtained from bulk and shear moduli.  

Additionally, bonding nature and related 
characteristics, such as Mulliken atomic charges and bond 
overlap populations were investigated. Furthermore, 
thermodynamic properties were calculated by means of 
phonon dispersion curves. The results were compared with 
available theoretical calculations.   

 

Figure-1. Partial density of states W2SiC 
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Abstract— In the present work, Ag nanoparticle (NP) doped reduced graphene oxide composites, as electrode materials, are 
prepared by one pot chemical method for electroactive polymer actuators. Solution casted polyvinlylidene fluoride 
(PVDF)/BMIMBF4 electrolyte is sandwiched between two separately casted Ag NP/RGO composite electrodes using heat 
pressing method. Scanning electron microscopy investigations coupled with Van der Pauw sheet resistance measurement show 
that good adhesion between the PVDF electrolyte membrane and Ag NPs/RGO electrode layers with low sheet resistance (11.6 
Ω sq-1 ) are attributed to high actuation performance under low applied voltage (3V). 
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Abstract—In the current study, the main performance limiting factors of Cu2ZnSnS4 based solar cells were discussed. It has 
been shown that those factors (i) phase competition, (ii) point defect formation and relatedly (iii) potential fluctuations in both 
valance and conduction band. Possible solutions to overcome the limiting factors have been suggested based on the literature 
background. The controlling of growth conditions and revising the supplementary techniques for synthesis of CZTS are the 
ways towards efficient CZTS solar cells. The present study will help CZTS community to focus their future prospects for more 
effective control material growth and characterization technique and enables to close the performance gap between CIGS and 
CZTS solar cells. 
 

Cu2ZnSnS4 (CZTS) in quaternary group I2-II-IV-VI4 
semiconductors is relatively new absorber material and is 
expected to lead environmentally amenable photovoltaics due 
to some advantages such as having abundant and nontoxic 
constituents, intrinsic p-type conductivity, optimal direct band 
gap (~1.5eV), strong optical absorption coefficient (~104 cm-1)  
[1-3]. Because of the promising properties mentioned above, 
the studies on CZTS for solar cells have been increased 
numerously over the last decade.  

CZTS and CIGS have closely related characteristics due 
to their similar crystal structure and isovalency. CZTS has 
become an emerging material to further advance thin film 
technologies by replacing In and Ga metals with Zn and Sn [4-
6]. The latest efficiency record is 9.2% by Solar Frontier K.K. 
[7] which is still much lower than the record 21.7% for CIGS 
by ZSW [8]. To achieve comparable conversion efficiency it 
is important to get more clear knowledge about the 
optoelectronic properties of CZTS and understand the key 
factors limiting the cell performance [9]. Previous studies of 
phase stability and defect formation energy showed that CZTS 
is the thermodynamically stable phase for a narrow single 
phase chemical potential region, suggesting that the inevitable 
formation of binaries makes synthesis of the single phase-
CZTS difficult [10-12].  

A most important limiting factor in CZTS system is phase 
competition. In Figure 1, calculated chemical potential 
stability diagram are shown. As can be clearly seen that the 
area of the stable region is so small and unwanted secondary 
phases may form apart from that region. It should be also 
noted that the stable region is narrower along Zn axis than that 
of Sn which shows the importance of controlling of Zn 
content.  

 
Figure-1: Calculated formation entalphy diagram of CZTS (adopted from 
[1,3]) 

The second important limiting factor is point defect 
formation. While the CIGS/CdS interface is inverted to n-type 
which cause the separation of e-h pairs in CIGS solar cells, the 
interface between CZTS and CdS acts negatively. Considering 
the calculated formation energies of common point defects 
(VCu, VZn, CuZn, ZnCu, etc.) in CZTS lattice [11,12], two main 
difference is clear (i) the formation energies of common 
acceptor defects in CZTS are lower than those of donor related 
defects which cause intrinsic p-type conductivity and explain 
the difficulty of n-type doping (ii) the defects with lowest 
energy is CuZn antisite (~10meV) that is different from the 
case of CIGS. Thus it will be a correct strategy to lower 
formation energy and increase the density of copper vacancies 
relative to CuZn antisite.  

 
 

Figure-2: Potential fluctuations in CIGS and CZTS (adopted from [2]) 

The third encountered factor limiting the performance of 
CZTS solar cell is potential fluctuation. Because the potential 
fluctuations commonly behave as potential traps for carriers, 
the energy depth of the potential fluctuations will limit the 
transport/diffusion of photo-generated carriers. In 
photoluminescence (PL) studies [13,14], it is reported that red 
shift and broadening of PL peak are often attributed to 
potential fluctuations introducing tail states in CZTS. This 
fluctuation reduces the effective band gap and thus open 
circuit voltage (VOC) of the cell. Since the dominant acceptor 
defect (CuZn) in CZTS has deeper ionization energy (120meV) 
than VCu (~70meV) in CIGS, the ionized CuZn defect produces 
a considerable potential fluctuation both in the conduction 
band and valence band. Moreover, ZnCu donors in CZTS 
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introduce deep potential traps while the donors in CIGS didn’t 
show significant trapping effect [2]. Figure 2 shows the 
potential fluctuations in CIGS and CZTS. The higher 
fluctuation is caused by two orders higher bulk/interface 
defects density (~1016) than those in CIGS (~1014). The main 
possible reason for this difference is large mismatch between 
CZTS and CdS lattice (~7%) that promotes minority carrier 
recombination at the interface. This lattice misfit and relatedly 
internal stress can cause defects and decrease VOC.  To solve 
this fluctuation problem a graded conduction band profile may 
be a good solution similar to its counterpart CIGS.   

As a conclusion, in this study the main factors limiting the 
performance of CZTS based solar cells were presented and 
discussed. It was shown that those are phase competition, 
point defect formation and relatedly potential fluctuation. The 
control growth and detection of the secondary phases, defects 
and defect-complexes are the way towards efficient CZTS 
solar cells. Therefore, more studies should be done to identify 
secondary phases, defects and complex-antisite-detects in 
CZTS thin films. We hope that the present study helps CZTS 
community to focus their future prospects for more effective 
control material growth and characterization technique and 
enables to close the performance gap between CIGS and 
CZTS solar cells. 
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Abstract— In this study, ethyl cellulose assisted growth of CZTS thin films has been achieved. Surface morphology analyses of the films 

have shown that the grains have become larger and the film come more compact with ethyl cellulose inclusion. The improvement was supposed 
to result higher open circuit voltage and thus higher efficiency in a solar cell. Raman spectroscopy measurements of the samples have been 
conducted to examine structural properties and to prove the phase purity or to detect the presence of other possible secondary phases. The results 
were in good agreement with literature and proved the absence of any phase separation or the formation of binary/ternary phases. In further 
studies, more investigations will be done, in detail, to see how ethyl cellulose affects the cell performance of CZTS based thin film solar cells. 
 

CZTS has a direct band gap ranging from 1.4 to 1.6 eV 
which is close to the optimum value required for a single 
junction solar cell's absorber layer, a high absorption 
coefficient in the visible solar spectrum wavelengths and a p-
type conductivity resulting from intrinsic point defects [1,2].  
Sol–gel based spin coating technique is based on hydrolysis 
and poly-condensation reactions and very simple, low cost 
technique for the preparation of various semiconductor thin 
films. This technique involves two steps for the preparation of 
thin films: preparing sol–gel solution of precursor and spin 
coating of precursor solution onto substrate to obtain desired 
thin films. Such type of direct liquid deposition approach 
including solution, particle and mixed particle–solution 
precursors is of great interest for large area manufacturing, 
which is well developed in industry [3].   
In this study, we have focused on to obtain CZTS films on 
glass substrates and to investigate the effects of ethyl cellulose 
as an additive.  
The CZTS precursor solution was prepared by dissolving 
copper (II) acetate monohydrate (0.3 M), zinc (II) acetate 
dihydrate (0.3 M),  tin (II) cloride (0.3 M) and thiourea (1.2 
M) into 2-methoxyethanol (20 ml). The solution was stirred at 
45oC, 850 rpm for 1 h. To investigate the role of ethyl 
cellulose during deposition we have added 0.75% by volume. 
To produce the CZTS film, the prepared solution was spin 
coated at 3000 rpm for 30 s followed by solvent-drying at 
175oC for 10 min on a hot plate. The samples were annealed 
for 2 h at 550 oC in a vacuumed quartz tube containing a 
certain amount of elemental sulfur. After the annealing 
process, the samples were allowed to cool down.  Surface 
morphology and Raman structural analyses of the films have 
been investigated. Figure 1 shows SEM images of the samples 
without and with ethyl cellulose. As can be seen from the Fig. 
1 the grains have become larger and more compact with ethyl 
cellulose inclusion. This improvement can result higher open 
circuit voltage and thus higher efficiency in a solar cell.  
Raman spectroscopy measurements of the samples have been 
conducted to examine structural properties and to prove the 
phase purity or to detect the presence of other possible 
secondary phases over the range 200 to 500 cm-1. The results 
are given in Figure 2. Main peak corresponding to the CZTS 
compound was observed at 338 cm-1, in good agreement with 
the reported Raman data for CZTS [4-6]. The spectrum 
indicates the absence of any phase separation or the formation 
of binary/ternary phases such as SnS, SnS2 and Cu2-xS.  
 

(a) 

(b) 
Figure-1: SEM images of the samples a) without and b) with ethyl cellulose.  

 

 
Figure-2: Potential fluctuations in CIGS and CZTS (adopted from [2]) 

As a conclusion, the effects of ethyl cellulose in the 
growth of CZTS thin films have been investigated. The film 
with bigger grains and more compact morphology has been 
obtained. This improvement may provide greater efficiency in 
solar cell. Raman analysis of the samples proved the phase 
purity. In further studies, detailed investigations should be 
done to see how ethyl cellulose affects the cell performance of 
CZTS based thin film solar cells. 
*Corresponding author: suleyman.kahraman@iste.edu.tr 
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Abstract—Ferromagnetic materials with STT have recently attracted great interest because of potential applications in sensors, memories, 
magnetic logic devices and nano-oscillators. Therefore we investigated the dependence of magnetic anisotropy and magnetic reversal process in 
[Co/Pt]x/Pt/Co ferromagnetic films as a function of Pt spacer layer thickness (3≤dPt≤5 nm), by using ferromagnetic resonance technique and 
Magneto optical Kerr effect. In this study, [Co/Pt]x/Pt/Co multilayer were designed to investigate the effect of spacer thickness in Co/Pt 
multilayer. Micromagnetic simulation based on metropolis algorithm was used to determine the coupling between [Co/Pt]x-Co and anisotropy 
constants. The effect of spacer thickness on [Co/Pt]x/Pt/Co was revealed both experimentally and theoretically. 

 

Recently, there has been a considerable interest in the 
phenomenon of spin-polarized current induced magnetization 
switching in nano-elements due to its potential application in 
future high density non-volatile memory devices. When an 
electron current passes through a ferromagnetic layer, the 
conduction electron spin is preferentially polarized along the 
magnetization direction and the current becomes spin 
polarized. The spin-polarized current, which flows through a 
second ferromagnetic layer in a spin valve structure or 
magnetic tunnel junction, exerts a spin torque on the magnetic 
moment of the magnetic layer due to the interaction between 
the conduction electron spin and the local magnetization [1]. 
Since the original prediction of the existence of spin-transfer 
torque [2, 3], there have been a number of theoretical attempts 
to understand the microscopic origins [4–6], and various 
experimental verifications have been carried out in magnetic 
nanostructures [7-8]. 

The perpendicular magnetic anisotropy (PMA) of Si/Pt 
/(Co/Pt)x/Ptd/Co/Pt multilayers were investigated by using 
ferromagnetic resonance (FMR) and magnetooptic Kerr effect 
(MOKE) techniques. All layers (buffer, cap, Co) were grown 
by magnetron sputtering technique. 

In order to obtain attractive magnetic properties in 
magnetic thin films, it is important to determine suitable 
growth conditions. Growth rates [5] and thicknesses [10] of 
Co and Pt layers, type of buffer layers [9] and annealing 
[11,12] have been reported to be effective on magnetic 
properties of Co/Pt multilayers. The deposition technique was 
also reported to be effective on magnetic properties of Co/Pt 
multilayered films [13,14]. 

The Co/Pt multilayers were grown on Si(100) substrate at 
room temperature. At the bottom of the multilayer system Pt 
buffer layer was grown with a thickness of 40 Å in order to 
induce 111 texture. Furthermore the multilayer system was 
covered with 40 Å Pt cap layer against to the oxidation. Pt cap 
layer was also proven to be inevitable to observe PMA in 
Co/Pt multilayers. All layers were grown by magnetron 
sputtering. The base pressure of the sputter chamber is 2x10-9 
mbar and during the deposition Argon (Ar) pressure was 5x10-

3mbar. Pt layers were grown by DC generator while Co layers 
were grown by RF generators. The deposition rates for Pt, Co 
layers were 8.75, 0.44 Å/min, respectively [15]. Our sample 
system can be schematized as in Figure 1. 

 
 
 
 
 

Figure-1: Schematic representation of our sample 
 

 
 
Magnetic properties of the films were investigated by 

ferromagnetic resonance (FMR) and magneto optic Kerr effect 
(MOKE) techniques. The FMR measurements were carried 
out at room temperature with a microwave frequency of 9.8 
GHz with a JEOL ESR spectrometer (JESFA300). We have 
performed FMR measurements for out of plane geometry 
where the films were rotated from sample plane to sample 
normal with respect to the applied DC magnetic field. The 
MOKE measurements were done at room temperature for the 
polar MOKE geometry with a Nanosan Instruments MOKE 
magnetometer (Smart MOKE Magnetometry System) [15]. 

In this study, we investigated the effect of spacer 
thickness in Co/Pt multilayers. Micromagnetic simulation 
based on metropolis algorithm was used to determine the 
coupling between [Co/Pt]x-Co and anisotropy constants. The 
effect of spacer thickness on [Co/Pt]x/Pt/Co was revealed both 
experimentally and theoretically. Pt spacer thickness strongly 
affected the switching thickness of magnetic easy axis and 
magnitudes of the anisotropies. 
 
*Corresponding author: taner.kalayci@marmara.edu.tr 
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       Nano-polymer hybrid materials have been widely 

applied to the medical field of biosensors to diagnosis 

of cancer, dentistry to improve mechanical properties 

of dental composites, tissue engineering, bone 

cement, pharmaceutical uses and many other fields 

due to their unique properties such as 

biocompatibility, pharmacological activity and 

controlled drug delivery. Aforementioned these 

features were obtained for polymers from many 

different surface modifications. 

       In this study we emphasized a reaction to be 

principal for all kind of polymers. Many scientific 

articles shows that acids catalyzes the polymerization 

reactions. In the light of this information we used 

some acids and bases to modify nano SiO2 particles. 

This was the first step of modification reactions 

which will be held later. This step allowed to the 

increase of the activity of the hydroxyl groups on the 

surface of nano SiO2 particles. As a second step the 

modification of hydrophilic polymers will be 

performed by using “grafting from” method. 

     Modified nano SiO2 particles were characterized 

with FT-IR, XRD, elemental analysis, TGA-DSC and 

SEM methods, and determined the type of optimum 

catalysis reactions for further modifications. 

 
Elif Ceyda Kanpara : ceyda.kanpara@gmail.com 
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Abstract 

Carbon nanotubes (CNTs) are unique and 
one-dimensional macromolecules that possess 
outstanding thermal and chemical and stability[1] . 
These nanomaterials have  been  proven to possess  
good  potential  as  superior  adsorbents for  
removing many kinds of organic and inorganic 
pollutants such as dioxin and volatile organic 
compounds from air stream or  lead , cadmium , 
fluoride[2] , 1,2-dichlorobenzene THMs , zinc ,and 
nickle  from  aqueous solutions[3].  

   
 In this work, firstly multivalent carbon 

nanotube (MWCNT) was oxidised according to 
Hummer method. Oxsidise carbon nanotube was 
then silanized using 3-(trimethoxysilyl) 
propylamine under proper reaction conditions. 
Finaly modified corbonnanotube having primary 
amine unit(-NH2) was reacted with 3,5-diiodo-
salicyaldehyde  to form nanotubes-Schiff base 
material. The noval carbon nanotubes-schiff base 
hybrid material was characterized by SEM, 
TEM,RAMAN,IR(fig.1b),Uv-Vis.,Photolumisence, 
EDX and XRD(fig.1a) methods. these new nano  
hybrid materials were the used for the separation of 
hevy metals from driking and waste water using 
syringe and batch methods. Selectivity of nano  
hybrid materials towards several metals ions were 
compared and reusability of the new materials were 
investigated. Potential application of the for the 
solid phase extraction of heavy metals was 
determined.                            

    

 
Figure. 1a,1b)  FTIR and EDX imaging of the hybrid materials 
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Abstract 

Carbon nanotubes (CNTs) are attractive 
because of their unique electrical and mechanical 
properties and their potential for a wide variety of 
applications including, for example, nano 
electronics, and field emission devices[1]. There is 
now considerable focus on functionalisation of 
CNTs in order to improve their processibility, and 
to modify their properties[2]. A varietyof approaches 
have been attempted, notably the functionalisation 
of CNT surfaces using strong acids followed by 
esterification/amidation or using reactive species 
such as fluorine, carbene,and nitrene. Here we are 
interested in silylation of CNTs in order to adjust 
electrical properties, provide compatibility with a 
variety of polymer, and introduce ultra-violet 
sensitivity leading potentially to direct 
lithography[3] 

 
In this work, firstly multivalent carbon 

nanotube (MWCNT) was oxidised according to 
Hummer method. Oxsidise carbon nanotube was 
then silanized using 3-(trimethoxysilyl) 
propylamine under proper reaction conditions. 
Finaly modified corbonnanotube having primary 
amine unit(-NH2) was reacted with 3,5-dicloro-
salicyaldehyde to form nanotubes-Schiff base 
material. The noval carbon nanotubes-schiff base 
hybrid material was characterized by EDX(Fig 1a) 
SEM(Fig1b), TEM, RAMAN, IR,Uv-Vis., 
Photolumisence, and XRD methods. these new 
nano  hybrid materials were the used for the 
separation of hevy metals from driking and waste 
water using syringe and batch methods. Selectivity 
of nano  hybrid materials towards several metals 
ions were compared and reusability of the new 
materials were investigated. Potential application of 
the for the solid phase extraction of heavy metals 
was determined.  

 

 
Figure. 1a,1b) SEM and EDX imaging of the hybrid materials 
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Abstract—Micro and nanomotors are good promising for biological and chemical applications. Size-dependent and low 
dimensional physical and chemical properties of tungsten sub oxides have a high aspect ratio and promising physical 
properties at the microscale level. According to these properties W5O14 micro wires are used for obtained catalytic micro 
motor. Micro motors (W5O14 nanowire/ Pt) speed was investigated with increasing hydrogen peroxide fuel concentration 
(H2O2).  
 

The micro and nanowires of semiconductor oxides have 
attracted much attention due to their potential in 
nanotechnology [1]. Research on these materials with their 
size-dependent and low-dimensional physical and chemical 
properties are recalled the scientific attention to tungsten sub-
oxides, which show high aspect ratios and promising physical 
properties on the nanoscale [2]. W5O14 belongs to the WnO3n–1 
series, in which the higher members represented by mixed 
tungsten oxides [3].  

In this study, W5O14 micro-wires dispersed in ethanol (% 
98) homogeneously by helping ultrasonic water bath. Then, a 
glass cleaned conscientiously with ethanol and acetone during 
3 minutes, respectively. Dispersed nanowires were coated into 
cleaned glass by dripping homogeneously. W5O14 nanowires 
coated with Platinum (Pt) by magnetron sputtering technique 
at 25 W for 5 minutes. Then, glass onto W5O14 nanowires and 
Pt layer were dispersed in ultrasonic water bath in pure water. 
Obtained catalytic micro motor fueled with Hydrogen 
peroxide (H2O2) and TritonX-100 (% 5 volume percent) used 
as a surfactant. Here, we investigated effect of different 
concentrations of (V/V) H2O2 on micro motors speed by using 
NİKON Eclipse Optic LV100ND Microscopy. Scanning 
electron microscopy (SEM) and mapping analysis were done. 
 

According to speed results, optimum concentration of %3 
H2O2 driven catalytic micro motor speed is approximately 500 
µm/s and according to SEM images micro motor average 
length were 20 µm.  The propelling effect of the rapid 
discharge of gases during the catalytic decomposition of H2O2 
was expected to be dependent on the concentration of the fuel 
and concentration and/or type of surfactant. All parameters 
were studied which were affected to micro motor speed. 

 
 
 
 

 
 
 
 

 
 
Figure-1: Mapping of W5O14 micromotor 
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Abstract— In this study, Zn0.25Cu0.75O sample are grown by SILAR method with 20 and 30 cycles. The gas-sensing 

performance of  Zn0.25Cu0.75O  thin films at different operating temperatures has been investigated. Zn0.25Cu0.75O   thin films 

have showed an acceptable response for 1 ppm NO at 55 °C.  

 

 

In the past decades, gas sensors have been applied in 

many fields, such as industrial process control, detection of 

toxic environmental pollutants, human health and the 

prevention of hazardous gas leakages. The gas sensing 

properties of many metal oxides, mixed oxides and complex 

oxides have been deeply investigated in recent years. Among 

them, NO sensors are required for breath analysis for 

diagnosis of respiratory diseases. There is considerable 

interest in developing minaturizable electrochemical sensors 

that have high sensitivity to NO and yet can discriminate 

against hundreds of other molecules in breath [1] 

 

The traditional gas sensors using semiconductor oxides 

detect an objective gas in air from a change in current caused 

by the adsorption and/or reaction of gases. When sensors 

contact with different gases, the current would have a change. 

Both the species and amount of oxygen ions play crucial roles 

in the variation of current [2-3].When the sensors are exposed 

to air, oxygen molecules adsorbed on the surface would be 

ionized to O
2−

, O
−
or O

2−
 by capturing free electrons from the 

conduction band which causes a depletion layer and a 

potential barrier to charge transport is developed.  The 

possible reactions are expressed as follows [4]: 

 

                                              (1) 

                

                               (2) 

                                                                                                     

                              (3)                                                                                 

 

Upon exposure to NO gas, NO adsorbs directly on 

sensing surface as follow equation;  

 

                               (4) 

                                                                                               

                                                                                             

                       (5) 

 

Compared with oxygen (0.43 eV), NO has a very higher 

electron affinity (2.28 eV) [5], therefore, NO gas molecules 

can react with the chemisorbed oxygen ions on the surface, 

increasing the potential barrier at grain boundaries, which in 

turn leads to the increasing of resistance as well. 

 

 

In this study, Zn0.25Cu0.75O sample are grown by SILAR 

method with 20 and 30 cycles. Surface morphology was 

studied using the FEI Quanta FEG 450 model SEM. 

 

 
 

Figure 1. SEM image of Zn0.25Cu0.75O sample with Au 

IDT electrode for 30 cycle  

 

The gas-sensing performance of  Zn0.25Cu0.75O  thin films 

at different operating temperatures has been investigated. 

Zn0.25Cu0.75O thin films have showed an acceptable response 

for 1 ppm NO at 55 °C. 

 

This work is supported by The Scientific and 

Technological Research Council of Turkey (TUBİTAK) under 

Project No, 115M658 and Gazi University Scientific Research 

Fund under project no 05/2015-09. 

 

 

 

 
*Corresponding author: karaduman.irmak@gmail.com 
 

[1] A. Cabot et. al, Sens. Actuators B 99:74–89. 

[2]  Y.B Li. et. al. Sensors Materials 18:241–249. 
[3] A. C. Nwanya et. al. Sens. Actuators B 206:671–678. 

[4] M. Righettoni et. al., Materials Today 18(3):163-171. 

[5]  Y. Adiguzel et. al. Biosensors and Bioelectronics 65:121–138. 
 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

341

mailto:karaduman.irmak@gmail.com


TiO2 thin films incorporating submicron-sized spherical particles for improved photocatalysis 
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Abstract— We calculate that combining near-field focusing of submicron-sized spherical particles and a photocatalytic oxide 
layer enables construction of a photocatalytic coating which has a higher efficiency and can function at low UV intensities. We 
performed finite-difference, time domain (FDTD) simulations, which give numerical solutions of Maxwell’s equations, to 
obtain the light intensity profiles near SiO2, Ag, Au, Al spherical particles protruding from the surface of TiO2 films when they 
are illuminated by a UV light at 380 nm. 
 

Photocatalytic materials can be used to degrade organic 
substances and passivate microbic organisms such as viruses, 
bacteria and cancer cells. These materials can also be utilized 
to synthesize organic compounds and obtain self-cleaning and 
anti-fog surfaces. The advantages of photocatalysis are that it 
takes place at room temperature and makes use of solar 
radiation. The TiO2 is one of the most important 
photocatalytic materials [1,2]. It is found to exist essentially in 
three different crystal structures: rutile, anatase and brookite. 
However, only the rutile and anatase phases, which have band 
gaps of 3.02 eV and 3.20 eV, play a role in TiO2 applications. 
These band gaps correspond to absorption thresholds of 410 
nm and 387 nm, for the rutile and anatase phases. Absorption 
of the UV portion of the solar radiation results in the 
formation of electron-hole pairs near the surface of the oxide. 
The energy gained can then be used to initiate surface bound 
redox reactions which are responsible for the photocatalytic 
activity. 
 
 

 
 
Figure 1: (a) Light-intensity profile near a 190-nm SiO2 particle in vacuum, in 
the xz-plane at y = 0. The light beam is incident along the z-axis. The intensity 
is normalized to unit input. The bar shows the intensity enhancement factor. 
(b) FDTD simulation setup for some of the simulations. Half of a SiO2 particle 
is burried in TiO2 film (Medium 2). Medium 1 is either vacuum or water. The 
electric field vector of the light beam lies in the xz-plane and is incident on the 
particle from Medium 1. The beam is always incident along the z-axis. 
 
Photocatalytic activity depends on the electron-hole pairs’ 
recombination rate and the number of active centers on the 
surface of the oxide. Various methods, which have been 
employed to improve the photocatalytic activity on TiO2, can 
be summarized as follows: Doping the oxide with metal ions 
(V, Cr, Mn, Fe, Ni, etc.) and N3+, S4+, F- ions reduces the 
recombination rate for the electron-hole pairs, and broadens 
the absorption spectrum of the oxide [3-5]. Covering the oxide 
with particles of group-VIII metals such as Pt, Pd and Cu 
again reduces the recombination rate since the metal particles, 
due to their higher work function, accept electrons from the 
surrounding oxide and form a Schottky barrier [6,7]. 
Sensitizing the oxide’s surface by dye/metal complexes 

increases the efficiency as a result of electrons tunneling from 
the excited complex into the conduction band of the oxide. 
This also broadens the absorption spectrum [8-10]. Finally, 
using composite semiconductors such as CdS/TiO2 decreases 
the recombination rate and increases the rate of the electron 
transfer into the target material at the oxide’s surface [11,12]. 
Photocatalytic properties of TiO2, in the form of a film and 
powder, have been investigated extensively [1,2,13,14].  
However, there have been no studies combining near-field 
focusing of SiO2 spheres and the photocatalytic properties of 
TiO2. 
 
In this work, we propose an alternate approach to enhance the 
photocatalytic activity of TiO2, by combining near-field optics 
with the photocatalytic properties of TiO2 films. A small 
particle under laser illumination acts as a lens in the near field 
region when its size is on the order of the wavelength. Fig. 
1(a) shows the FDTD calculations of the light-intensity profile 
in the near-field of a 190-nm SiO2 particle, centered at x = y = 
z = 0, when it is irradiated with a light beam at 380 nm. In the 
two spots at the left and right bottom of the particle, the 
intensity is enhanced by a factor of 3.5. The intensity 
enhancement and the locations of the spots with maximum 
intensity depends on the ratio of the wavelength to the radius 
of the particle, the type of the particle and the ambient 
medium.  
 
We calculated the light intensity profile near SiO2, Ag, Au 
and Al spherical particles protruding from the surface of TiO2 
films. Our simulations show that the proposed approach 
enables construction of photocatalytic coatings which have 
higher efficiencies and can function at low UV intensities. 
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Abstract— The fluorescent magnetic composite nano spheres were formed with a SiO2 network by  linking Fe3O4 and ZnS 
nanoparticles.  Both  spectroscopic  and  structural  properties  are  investigated  by  UV‐Vis  Absorption  Spectroscopy, 
Fluorescence  Spectroscopy,  Fourier  Transform  Infrared  Spectroscopy measurements  and  X‐ray  analysis,  Vibrating  Sample 
Magnetometer,  Scaning  Electron Microscopy methods,  respectively.  The  size  of  ZnS  and  Fe3O4  nanoparticles were  found 
5nm and 12nm. The final product showed superparamagnetic behaviour and emission light at 380nm wavelength. 

 

During the  last decades, magnetic  iron oxide nanoparticles 

and  II‐VI  group  semiconducting  quantum  dots  (QDs)  have 

been  extensively  investigated  due  to  their  size  dependent 

magnetic  optical  and  electronic  properties  and  their 

potential  applications  in  many  areas.  Especially,  unique 

properties  of  fluorescent‐magnetic  nanocomposites  cause 

them  useful  for  many  different  areas  such  as  monitoring 

various  biological  processes,  drug  delivery,  biosensor  and 

magnetic separation [1‐6]. 

In  this  study,  the  fluorescent  magnetic  composite  nano 

spheres were formed with a SiO2 network by  linking Fe3O4 

and ZnS nanoparticles. The composite was characterized by 

using  UV‐Vis  Absorption  Spectroscopy,  Fluorescence 

Spectroscopy,  X‐ray  analysis,  Vibrating  Sample 

Magnetometer,  Fourier  Transform  Infrared  Spectroscopy 

and Scaning Electron Microscopy methods. The size of ZnS 

and  Fe3O4  nanoparticles  were  found  5nm  and  12nm, 

respectively.  FTIR  confirmed  that  18  hours  stirred mixture 

of these two nanostructures were led the MPS capped ZnS 

nanoparticles  were  attached  to  the  surface  of  the  Fe3O4 

nanoparticles via Si‐O‐Si bonds which were created the Si‐O 

group  of  Fe3O4  surface  and  the  trimethoxysilane  group  of 

MPS during the stirring process. 

The final product were separated by an external magnet 

and washed with several times. The fluorescent‐magnetic 

ZnS:Fe3O4 bifunctional nanoparticles showed that 

superparamagnetic behaviour and emission light at 380nm 

wavelength. 
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A nano magnetite/polyethylene glycol composite is prepared by electrophoretic deposition and proposed as a novel solid-phase 

microextraction fiber to extract five halobenzenes from the headspace of aqueous solutions in combination with gas 

chromatography and mass spectrometry. The prepared fiber was characterized by scanning electron microscopy and Fourier 

transform infrared spectroscopy. The optimum conditions for electrophoretic deposition of nano magnetite were studied. The 

effect of important extraction parameters including extraction temperature, extraction time, and salt content were investigated. 

Detection limits and relative standard deviations of the developed method for halogenated benzenes were obtained. For real 

sample analysis, three types of water samples with different matrices (ground, surface, and tap water) were studied.  

 

The magnetite nanoparticles were synthesized by 

chemical copricipitation method [1]. Pereira et al. studied on 

the immobilization strategies and analytical applications for 

metal and metal-oxide nanomaterials on surfaces by ultrasonic 

waves [2]. Here, inspired by this study, for deposition of an 

iron layer on the surface of steel rod for first step we placed a 

thin steel fiber into an electrochemical cell containing FeCl2 in 

an acidic medium, an electric potential was used while the cell 

ultrasonically was being agitated.  

In the second step, this pretreated fiber was placed in the 

electrolysis cell (in an ultrasonic bath) including solution 

containing FeCl3 and FeCl2 (2:1, molar ratio) and ammonia 

under nitrogen atmosphere [3]. After several runs with 

different electric potentials and currents, 10 V and 10 mA 

were chosen as optimal voltage and current. By this procedure, 

magnetite nanoparticles (MNPs) was produced by co-

precipitation of Fe (II) and Fe (III) and at the same time these 

produced nanoparticles were electrochemically deposited on 

the stainless steel fiber. Modification of MNPs was carried out 

with a sol–gel reaction by polyethylene glycol (PEG) to create 

to mimic porosity for non-porous sol-gel PEG coating [4, 5]. 

In this way, we had a sol-gel MNPs/PEG coating having a 

high degree of porosity. 

The surface morphology of the NMG/PEG coating was 

characterized by SEM. The SEM images of NMG/PEG, 

NMG-coated, and sol-gel PEG fibers are presented. A porous 

structure was observed indicative of the successful covering 

on the NMG-coated fiber. The porous structure of the film 

provides a high surface area, and then, large stationary phase 

loading and high extraction efficiency. Consider the 

crystalline surface of the NMG-coated fiber which was 

completely covered by sol-gel PEG. 

FTIR spectroscopy was used to analyze the changes in the 

surface chemical bonding and structure, in the frequency range 

of 4000–400 cm-1 with a KBr pellet as the sample holder.  

In order to study thermal stability of the proposed 

NMG/PEG fiber, the conditioned fiber was inserted in the 

injection port of a GC instrument at splitless mode and 

temperatures higher than optimal desorption temperature for 

the analytes (270 ˚C) exerted on it and the obtained 

chromatograms were considered. The fiber was studied at 

temperatures 280, 300, 320 and 340 ˚C. 

The most important factors affecting SPME technique 

including extraction time, temperature and the salting effect 

[6]. These factors were investigated and optimized (Fig. 1). 

Desorption process is affected by desorption temperature and 

time. Increasing desorption temperature leads to a decrease in 

the partition coefficient value of an analyte between the fiber 

coating and the HS phase. Using the highest possible 

temperature without damaging the fiber coating is a way to 

reduce desorption time of the analyte from the fiber surface. 

Considering boiling points, vapor pressures and enthalpy of 

vaporizations of model compounds, 270 °C was selected as 

desorption temperature. In order to ensure complete 

desorption of analytes, thermal desorption was accomplished 

in 5 min.  

 

Figure 1. (A) Extraction time profile (B) Effect of extraction temperature on 

extraction efficiency (C) Effect of ionic strength on extraction efficiency  

An intelligent procedure was taken here to bring high degree 

of porosity to sol-gel PEG coating. Then, sol-gel PEG was 

spread over this porous fiber. The resulting coating had a long 

lifespan, a good thermal stability, and an increased extraction 

efficiency two times more than that of sol-gel PEG coating. 

The relative recovery of the five HBZs spiked in the water 

samples at 10 ng.mL-1 ranged from 94.28 to 103.60%. Limit 

of detections (LOD) were between 4×10-4 - 6×10-3 for 

halobenzenes. 
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A novel solid-phase microextraction coating was prepared by electrochemically deposition of polypyrrole/silica 

nanocomposite and its extraction efficiency was evaluated by extraction of some halobenzenes from aqueous solutions. The 

nanocomposite coating was directly electrodeposited on the stainless steel (SS) wire surface from an aqueous solution 

containing pyrrole and silica nanoparticles, using cyclic voltammetry technique. The synthesized coating showed high thermal 

stability (up to 340 oC) and long lifetime of over 190 extraction cycles. The scanning electron microscopy (SEM) imaging of 

fiber coating displayed uniform distribution and porous structure. Extracted halobenzenes were desorbed and determinated by 

GC-MS. Important extraction and desorption parameters were investigated and optimized. 

Preconcentration and extraction of halobenzenes in the 

water samples by using of sensitive and effective methods is 

critical [1]. Solid-phase microextraction (SPME) is a solvent-

free sampling method that integrates sampling, 

preconcentration and sample introduction into one step. were 

proposed to improve mechanical stability of fiber substrates 

and to increase extraction efficiency of fibers, different 

coatings including conducting polymers (CPs) because of their 

ease of synthesis and multi-functionality [2] and 

nanocomposite coatings due to their high extraction 

efficiencies [3,4] were deposited on metal substrates. The 

SPME fibers based on polypyrrole have high mechanical 

resistance with prominent adhesion to support when coated on 

metallic wire substrate particularly in electro- polymerization 

synthesis. Despite the considerable benefits of polypyrrole 

coatings, major drawback of these coatings is related to 

thermal instability above 200 oC, which resulted in 

impractical using of these coating for thermal desorption of 

high boiling point analytes.  

Recently, application of nanoparticles and 

nanocomposites has attracted a lot of attention in different 

fields of research [5-7]. Nanomaterials provide a remarkably 

high surface area-to-volume ratio and high available of the 

adsorbing sites. Silica nanoparticles not only offer large 

specific surface area and nontoxicity but also for their 

excellent thermal stability and chemical inertness have been 

found many applications [8,9]. In this work, a 

polypyrrole/silica nanocomposite coating was prepared on the 

surface of a SS wire by cyclic voltammetry (CV) for the first 

time. The extraction efficiency of the prepared SPME fiber 

was investigated by trace determination of some selected 

halobenzenes as model molecules. 

The surface characteristics of the polypyrrole/silica 

nanoparticle were investigated by SEM (Fig. 1). SEM images 

revealed that, the approximate thickness of the nanocomposite 

fiber coating is about 15 µm which is much lower than those 

of other commercial ones (between ∼80 to 100 µm film 

thickness). According to the SEM images, polypyrrole/silica 

nanoparticle nanocomposite coating film is porous and 

homogeneous along the SS wire. The highly porous structure 

of nanocomposite coating would significantly increase specific 

surface area and available adsorption sites. Also, thermal 

stability and life-time of prepared fiber was studied. Based on 

the results, polymer decomposition and bleeding was occurred 

from 340 ºC. This temperature is much higher than 

commercial fibers stability temperature (200-280 ºC) and 

above the optimum temperature desorption of analyte from the 

fiber (270 ºC, desorption conditions section). 

 

   
 
Figure-1: Micrographs of  Polypyrrole/silica composite fiber at different 

magnifications. 

The most important factors affecting SPME technique, 

including extraction time and temperature, and the salting 

effect were investigated and optimized (Fig. 2). 

 

 

Figure 2: Effect of extraction temperature on extraction efficiency of HBz 

The polypyrrole/silica nanoparticle nanocomposite was 

directly electrodeposited on the surface of the plunger needle 

inserted in applying CV technique. The CV technique was 

performed under optimal conditions.  
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Graphene oxide/polyvinylimidazole nanocomposite is proposed as a novel solid-phase microextraction fiber to extract 

polycyclic aromatic hydrocarbons from the headspace of aqueous solutions in combination with gas chromatography with 

mass spectrometry. The prepared fiber was characterized by scanning electron microscopy and Fourier transform infrared 

spectroscopy. The obtained results showed that graphene oxide/polyvinylimidazole composite was chemically deposited on 

fused silica fiber. The effect of important extraction parameters including the extraction temperature, extraction time, and salt 

content were investigated. For real sample analysis, three types of water samples with different matrices (ground, surface, and 

tap water) were studied. The optimized procedure was applied to extraction and method validation of polycyclic aromatic 

hydrocarbons in spiked water samples. 

Recently, graphene and graphene oxide has been used in a 

wide range of materials with potential chemical, physical and 

engineering applications [1]. Graphene-polymer composite 

enhanced mechanical, thermal and electrical properties 

compared to neat polymer [2]. In this study we prepared a 

novel graphene oxide-polyvinylimidazole (GO/PVI) 

nanocomposite and used as a solid-phase microextraction fiber 

coating material. 

A sol-gel method to immobilize graphene oxide on optical 

fiber was described [1]. The GO/PVI nanocomposite was 

prepared by sol-gel method and simultaneously deposited on 

surface of the pretreated optical fiber. The prepared composite 

based fiber was placed in GC injector and conditioning 

process was occurred. FTIR spectroscopy was used to analyze 

the changes in the surface chemical bonding and structure. 

These spectral features are consistent with the chemical 

structure of GO/PVI composite. 

The surface morphology of the GO/PVI composite was 

characterized by SEM. The SEM images of GO/PVI 

composite fiber are presented in Fig. 1 at different 

magnifications. A homogeneous composite morphology was 

observed, indicative of the successful growth of GO/PVI 

composite on the optical fiber. The thermal stability of the 

new GO/PVI composite fiber was investigated that fiber was 

stable about  340 ºC, this temperature was higher than the 

recommended conditioning temperature for the commercial 

fibers (200–280 ºC) [3]. The life-span of the coating was also 

assessed. The fiber was stable and reusable for more than 210 

cycles of extraction and desorption at 270 ºC. Such a high 

operating temperature and a long life-span were because of the 

strong chemical bonding between the composite coating and 

the optical fiber surface. 

 SPME is a multiphase equilibration process; the 

equilibrium time is related to extraction temperature, thickness 

of coating, partition, and diffusion coefficients of analytes. A 

short extraction time is very important for analysis [4]. The 

thinnest coatings offer decreased sensitivity, but require much 

shorter equilibration times [5]. Also, for different compounds, 

the extraction efficiency is not always related to the extraction 

time [6]. Thus, for optimization of the extraction time, the 

extraction was carried out at different times from 5.0 to 40.0 

min. The relatively short extraction time is probably due to the 

porous structure of the composite film and high mass transfer 

rate [7]. Another important parameters that should be 

considered is the extraction temperature and salting out effect 

that were investigated and optimized [4] Fig. 2. 

    
Figure1: SEM micrgraph of GO/PVI nanocomposite 

  

Figure 2. Extraction time and Effect of extraction temperature on extraction 

efficiency  

The optimum conditions were as follows: extraction 

temperature 40ºC, extraction time 30min, and salt 

concentration 30 w/v%. Detection limits and relative standard 

deviations of the developed method for PAHs were below 0.1 

pg/mL and 15%, respectively. Repeatability of the proposed 

method, explained by relative standard deviation, varied 

between 4.32 and 10.35% (n = 5). The limits of detection (S/N 

= 3) ranged between 0.01 and 0.15 ng/L using gas 

chromatography with mass spectrometry with selected ion 

monitoring (SIM) mode. For real sample analysis, three types 

of water samples with different matrices (ground, surface, and 

tap water) were studied.  
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In the present study, in order to develop a SPME fiber coated with polyvinylimidazole/carbon nanotubes nanocomposite was prepared based 

sol-gel technique for analysis of some PAHs. The influence of each parameter including: salting out effect, extraction time and extraction 

temperature were investigated. Good extraction performance of the fiber for four PAHs in aqueous solution. The optimum conditions for salting 

out, extraction time and extraction temperature were obtained. The proposed SPME-GC method showed wide linear ranges with correlation 

coefficients. The limits of detection (LODs) equate 8*10-4 ngL−1. Morphological and structural studies and thermal behavior of the proposed 

fiber were accomplished. 

 

Since extraction techniques are surface-dependent 

processes, the kinetics depends directly on the contact area 

between the sample and the extractant phase [1], Carbon 

material is a kind of good sorbent that has been widely used in 

trapping and separating organic compounds. There are also 

some reports about using carbon material as SPME fibers. For 

example, Polycrystalline graphites [2], activated carbon [3], 

modified pencil lead [4] have been successfully used as SPME 

fibers. Carbon nanotubes (CNTs), as an advanced material, 

have been widely used in various fields since its discovery in 

1991[5]. Solid-phase microextraction (SPME), which evolved 

from SPE, has been gaining in importance in recent years. It 

can be considered a simple, solventless and sensitive sample-

treatment technique [6].  

A novel single wall carbon nanotube (SWCNT) and 

polyvinylimidazole (PVI) nanocomposite coated solid-phase 

microextraction fiber was prepared based on sol–gel 

technique. SWCNTs were treated with oxidizing acids under 

sonication and then carboxylic acid groups were as formed on 

surface of CNTs [7]. To achive CNTs/PVI nanocomposite 

these activated CNTs (filler) were reactioned with synthesised 

PVI [8] as polymer by sol-gel method. We used fused silica 

fiber as a substrate, and good reproducibilities for fiber to fiber 

and between fibers were achieved. Experiments showed that 

the CNTs/PVI nanocomposite fiber exhibited high thermal 

stability to resist 320 ºC. Compared to commercial 

polydimethylsiloxane (PDMS) fiber, the CNTs/PVI fiber 

represented significantly improved extraction efficiencies for 

selected PAHs. Two types of sorbent are presented as solid 

phase in SPME. PDMS and PA are liquid sorbents and 

PDMS/divinylbenzene (DVB) is solid sorbents extract 

analytes by way of absorption. Meanwhile, no replacement 

effect, low carry-over and wide linear range demonstrated that 

the newly prepared CNTs/PVI coating has liquid adsorbent 

properties, which allow a relatively easy quantification 

procedure. The results showed that the coating has better 

affinity for all the four types of solutes compared to 

commercial 7µm PDMS and polyacrylate (PA) fibers. 

The most important factors affecting head space (HS) 

SPME technique including extraction temperature, time and 

the salting out effect. These factors were investigated and 

optimized (Fig. 1). 

Under optimal conditions, some statistical parameters 

including LODs, linear dynamic range (LDR), and relative 

standard deviation (fiber-to-fiber reproducibility and batch-to 

batch repeatability) were found. It is worth noticing that RSD 

and LDR of PAHs obtained by this fiber are comparable with 

commercial PDMS and PA fibers. 

 

  
Figure 1. Extraction time profile and Effect of extraction temperature on 

extraction efficiency. 

 
 

Figure 2. HS-SPME–GC chromatogram for analysis of a river water sample. 

 

The surface morphology and the characterization of the 

prepared CNTs/PVI coating was characterized by SEM and 

infrared spectrometry. The obtained results showed that 

homogeneous structure and chemically deposited 

nanocomposite on fused silica fiber. The life-span of prepared 

nanocomposite coating is over 220 replicate for HS sampling 

of PAHs in aqueous samples. For real sample analysis and 

studying matrix effect four types of water (tap, river, well and 

lake waters) were studied. 
*Corresponding author: y_noorm @iauardabil.ac.ir 
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NANOGEOSCIENCE 
Shahriyar Karimdoust,1,2*  Ekrem Kalkan 1 

1

 

 Nanoscience and Nanoengineering Department, Atatürk University, Erzurum 25240, Turkey 
 
 

The developments in nanotechnology have had a big roles on the different branch of  geology. Recent work shows that many 
outcomes and rates of geological processes are governed by phenomena at the nanometer scale, often in small particles. Nano 
geo science is broadly defined to include the study of materials and processes at the nanoscale in their role in geologic 
processes on the Earth and other planets.Environmental geology, oil and energy industries, mineralogy, water quality, humic 
geochimestry are the important  applications of nanotechnology in the earht sciences. 
  

Nanotechnology refers broadly to a field of applied science 
and technology whose unifying theme is the control of matter 
on the molecular level in scales smaller than 1 micrometer, 
normally 1 to 100 nanometers, and the fabrication of devices 
within that size range (Fig). 

It is a highly multidisciplinary field, drawing from fields 
such as applied physics, materials science, colloidal science, 
device physics, supra molecular chemistry, even mechanical 
and electrical engineering, and earth sciences. Much 
speculation exists as to what new science and technology may 
result from these lines of research. Nanotechnology can be 
seen as an extension of existing sciences into the nanoscale, or 
as a recasting of existing sciences using a newer, more modern 
term [1]. 

 Geological phenomena at the nanoscale are unique. Recent 
research shows that many of the activities and results of 
geochemical processes on the basis of phenomena in 
nanometer-scale particles. Surface forces and non-uniformity 
disproportionate impact on the structure, chemistry and 
dynamics of these particles are in the earth. In many cases 
essential differences between solutes, colloidal and solid. 
Nano-ground knowledge in general, including study materials 
and processes at the nanoscale, their role in geological 
processes on Earth and other planets is effective, is defined. 
Research Nano significant effect on the chemical and 
geological processes laid in shallow levels because the 
phenomenon molecular essentially. Our understanding of how 
soil formation processes Nanoscale conference, the global 
cycle elements, enjoying the ocean, environmental protection 
and is biogeochemical. Knowledge of earth, a combination of 
field observations, laboratory activities and integrating this 
information in a model. 

 
The most important applications of nanotechnology in 

geology can be named as follows: 
1. The application of nanotechnology in the environment in 

fresh water and drinking water purification using nano-filters 
with lower cost and energy consumption. 

 2. The carbon nanotubes and its applications in the oil and 
energy industries 

3. Application of Nanotechnology in drilling oil wells: 
4. The use of nano-particles cemented between the casing 

and the well wall 
 5. The use of nano-additives in drilling mud 

6. The use of nano-sensors for measurement while drilling 
7. Nano-composite steel casing of oil wells 
8. The use of nano-composite coatings drilling [2]. 

 
 

Figure:   scal of nanmaterials 
 
 
 
Use of Hydrocrogen industrial process can be crude oil and 

heavy oil to light oil residue transformed. To put it simply, 
now at a cost of $ 2 per barrel to $ 30 a barrel of oil to $ 60 a 
barrel of oil has become. This process is a revolution in the oil 
industry [3]. 
 
 
*Corresponding author: karimdoust_sh@yahoo. 
[1] http://www.greenearthnanoscience.com/nanotechnology.php 
[2] Sohrabi Molayousefi, M. and Behzad N. (2006). The Application of 
Nanotechnology in geology. Second Conference of Application Geology and 
Environment, Islamic Azad University of Eslamshahr, Teran, Iran. 
[3] Asgari, M.P. (2010).  Nanotechnology in the conversion of crude oil and 
heavy oil to light oil http://post-geology.persianblog.ir/tag 
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Responsive Hyperbranched Polymers by Hemi-acetal Formation and ATRP 

Hazen Kasap, Gözde Deveci, Muhammet U. Kahveci 
Yildiz Technical University, Faculty of Chemical Metallurgical Eng., Department of Bioengineering, 34220 Esenler, Istanbul, 

Turkey 
e-mail adres: hazen.kasap@gmail.com 

  
Abstract—  The aim of this study is to synthesize pH-sensitive branched polymers and investigate the stimuli-responsive 
characteristics that can be employed in the preparation of pH-responsive drug delivery systems. Different organs, tissues and 
cellular parts may have large differences in pH, which makes the pH as a suitable stimulus. [1] That’s why the majority of this 
thesis deals with synthesize pH-sensitive polymers to be used as smart drug delivery systems. 
 
Keywords: stimuli-responsive; nanomedicine; hemiacetal ester; pH sensitive, acrylic acid; vinyl ether; hyperbranched 
polymers 
 

 
In this study, an acrylate based inimer with a pH labile 

structure, a hemiacetal ester, and 2-bromobutryl ester moiety 
was prepared. In this method, firstly, 2-bromobutyryl bromide 
as an ATRP initiator was conjugated to ethylene glycol vinyl 
ether via an ester linkage. After this, the vinyl ether moiety 
was reacted with acrylic acid in the presence of phosphoric 
acid catalysts in order to obtain hemiacetal linkage between 
the monomer and initiator groups of the inimer.  

 
 
 

 
 

Figure-1: Mechanism of reaction 

 

Hyperbranched polymer was obtained by combination of 
self condensing vinyl polymerization (SCVP) and ATRP 
methods. All polymers were characterized by GPC, NMR and 
DLS. Degradation studies under acidic conditions are still in 
progress. 
 

      Synthesized pH-sensitive polymer has a big potential to 
apply in drug delivery, biotechnology, medical devices, 
diagnostics and sensor systems.[3] The usage area of polymer 
therapeutics can then be considered as a subcategory in the 
field of nanomedicines, which encompasses diagnostics, 
imaging techniques and innovative drug delivery systems, 
therapeutics. [1,4] 
 

 

 
 

 
 
 
 

 
 
Figure-2: The characterization of monomer compound hNMR specturum 

 

 
This work is financially supported by Yildiz Technical 
University (Project #: 2013-07-04-GEP01). 
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Aptamer-Mediated Drug Delivery By Using Nanocapsules 
Murat Kavurk,1*  Veli Cengiz Özalp2 and Çağdaş Devrim Son3 

1 Test and Calibration Center, Turkish Standards Institute, Kocaeli 41400, Turkey 
2 School of Medicine, Istanbul Kemerburgaz University, Istanbul 34217, Turkey 

3 Department of Biotechnology, Middle East Technical University, Ankara 06800, Turkey 

  
Abstract— Microbial infections are a leading cause of mortality worldwide despite the antibiotics Aptamer-gated 
mesoporous silica nanocapsules were here demonstarted to have potential in overcoming major challenges like 
targeting and controlled release of antibiotic therapies. Kill curves and growth curves of S. aureus and S. 
epidermidis were presented to show the bactericidal efficacy of aptamer-gated nanoparticles for S. aureus and the 
limited effects on the viability of non-targeted bacteria. 
 

Microbial infections are a leading cause of mortality 
worldwide despite the antibiotics. The major reasons for 
failure of antibiotic usage are due to accessibility to infection 
sites and antibiotic resistance occurred in bacteria [1]. Thus, 
developing new and multidimensional strategies to combat 
microbial infections is crucial [2]. In this study, we aim to 
develop a new strategy by developing a novel tool in targeted 
antibiotic delivery to solve the problem of antibiotic resistance 
[3]. 

Aptamers are functional oligonucleotides frequently 
employed as specific targeting agents for drug delivery and 
biosensor development [4]. Aptamer-gated mesoporous silica 
nanocapsules have been proposed to have potential in 
overcoming major challenges like targeting and controlled 
release. [5,6]. 

 

 
 

Figure-1: The general scheme of the aptamer-gated specific antibiotic delivery 
approach. 

We hypothesized that by conjugating bacteria-specific 
aptamers with drug carrier nanocapsules as seen in Fig. 1, both 
targeting and controlled release capability can be gained. We 
investigated this hypothesis by comparing kill curves and 
growth curves of S. aureus and S. epidermidis in the presence 
and absence, respectively, of vancomycin-loaded aptamer-
gated nanoparticles.  

As can be seen in Fig. 2, use of vancomycin-loaded 
nanoparticles with aptamer caps can be considered an 
effective therapeutic agent against S. aureus, by inhibiting 
bacterial growth after 2 h; followed by a strong and prolonged 
bactericidal activity from 2 to 24 h (blue dashed line), and as 
compared to the S. aureus growth curve (black line). In 
contrast, due to the specificity of the aptamer the viability of S. 
epidermidis was only slightly affected (green line).  
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Figure-2: Time-kill curves for S. aureus and S. epidermidis cultures after 
treating with aptamer-nanoparticles. 

MIC results clearly demonstrate the bactericidal efficacy 
of aptamer-gated nanoparticles for S. aureus and the limited 
effects on the viability of non-targeted bacteria. In fact, we 
have recently reported a similar approach that uses 
micrococcal nuclease as a biomarker, and a substrate 
oligonucleotide gating system [7]. Comparing these two 
strategies of capping for effective targeting of vancomycin to 
S. aureus, use of aptamers as capping agents provides 
alternative opportunities. Since aptamers are well-established 
technology to obtain high affinity oligonucleotides, it is 
relatively more available for any kind of pathogenic 
microorganism or other human conditions. We anticipate that 
the concept of aptamer-gated nanoparticles is not limited to 
bacterial infections, but that it bears the potential to be 
transformed into therapeutic alternatives for other infectious 
diseases (e.g. virus and fungi) or cancer treatment. 

 
This work was supported by TUBITAK 1001 grant no: 

213M315. 
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Effect of Cu content on surface roughness, grain size, magnetic and microstructural properties of 
electrodeposited nanocrystalline Ni-Co-Cu ternary thin films  

Umut Sarac 1*, Malik Kaya2,  M. Celalettin Baykul2  
1Department of Elementary Education, Bartın University, Bartın 74100, Turkey 

2Department of Physics, Eskisehir Osmangazi University, Eskişehir 26480, Turkey 
 

Abstract— In the present work, the surface roughness, grain size, magnetic and microstructural properties of Ni-Co-Cu 
ternary thin films grown by electrodeposition technique from the electrolytes with different Cu ion concentrations were 
investigated. The characterizations of microstructural, compositional, magnetic, and morphological properties of the films 
were carried out using X–ray diffraction (XRD), energy dispersive X-ray (EDX) spectroscopy, vibrating sample magnetometer 
(VSM), atomic force microscopy (AFM), and scanning electron microscopy (SEM). From the compositional analysis, an 
anomalous codeposition behaviour was detected irrespective of Cu ion concentration within the electrolyte. The phase 
structure of the films changed according to Cu ion concentration, consequently composition of the films. The phase separation 
in the (111) diffraction peak of the films was revealed at higher Cu contents. On the other hand, it was also observed that the 
cyrstallite size of the films decreases with increasing the Cu content. SEM and AFM analyses revealed that the clustering on 
the film surface increases with the Cu content within the films. AFM measurements also indicated that the grain size and 
surface roughness increase as the Cu content within the films enhances.   

In the present work, nanocrystalline Ni-Co-Cu ternary 
magnetic thin films have been grown by electrodeposition 
technique onto indium tin oxide (ITO) coated glass substrates 
from the electrolytes with different copper ion concentrations. 
After that, an attempt has been carried out to investigate the 
effect of copper ion concentration on the compositional, 
microstructural, magnetic, and surface morphological 
properties of the electrodeposited ternary Ni-Co-Cu thin films. 
Considerable variations in the microstructural and surface 
morphological properties of the films are detected depending 
on the film composition affected strongly by the composition 
of the electrolyte. 

a)                                                           b) 

                            c) 
 
 
 
 
 
 
 
 
 
 
 
Figure-1: SEM images of electrodeposited Ni–Co–Cu ternary magnetic thin 
films produced from the electrolytes with different Cu ion concentrations a) 
0.0015 M, b) 0.0035 M, and c) 0.0075 M, respectively. 
 

The SEM images of the films produced from the 
electrolytes with different Cu ion concentrations are shown in 
Fig. 1. Figure 1 shows that the the clustering on the film 
surface increases with increasing Cu ion concentration within 
the electrolytes, hence Cu content within the films.  

Figure 2 indicates the AFM images of the Ni–Co–Cu 
ternary magnetic thin films produced from the electrolytes 
with different Cu ion concentrations. As shown from Fig. 2, 

grain size increases as the Cu ion concentration within the 
electrolytes increases. It is also detected that the surface 
roughness of the films increases with increasing Cu ion 
concentration within the electrolyte solutions. 
 
a)                                                                 

b) 

c) 

 
Figure-2: AFM images and one dimensional line scans of the Ni-Co-Cu 
ternary magnetic thin films electrodeposited from the electrolytes with 
different Cu ion concentrations a) 0.0015 M, b) 0.0035 M, and c) 0.0075 M, 
respectively. 
 
*Corresponding author: usarac428@hotmail.com 
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Effects of Dielectric Spacer on Absorption Characteristics of Asymmetric Cross Shaped Perfect 
Absorber 
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Abstract—The effects of dielectric spacer on the absorption characteristics of the dual-band perfect absorber (PAs) are 
investigated by using the finite-difference time-domain (FDTD) method. The spectral responses and near field enhancements 
of the asymmetric cross-shaped dual-band PA operating in mid-infrared regime are also analyzed. To determine refractive 
index sensitivity of the asymmetric cross-shaped dual-band PA, the absorption spectra of PAs is calculated by embedding the 
structure into the different refractive indexed bulk media. 
 

Perfect absorbers (PAs) are metamaterials, which can 
support near unity absorbance within a narrow frequency 
ranges [1-3]. Asymmetric cross-shaped dual-band PA is 
proposed and analyzed by Chen et al. [3]. In this work, the 
effects of dielectric spacer on the absorption spectra of the 
dual-band PAs based on asymmetric cross-shaped 
nanoparticle arrays are investigated by using FDTD [4].  

The unit cell of PA array is illustrated in Figure l(a), 
consists of a dielectric spacer layer between nanoparticle-
based top layer and gold (Au) film on a silicon (Si) substrate. 
Gold film thickness is 100 nm, dielectric spacer thickness is 
250 nm, and Au nanoparticle thickness is 100 nm. As shown 
in this figure, L is the length of the antenna, w is the rod 
width, P is the periodicity of array, S is the distance between 
the vertical and horizontal nanoantenna centers. In the 
simulations, geometrical parameters are chosen as L = 1800 
nm, w = 170 nm, S = 550 nm, and P = 2250 nm. The incident 
electric field is polarized in the x-direction. The dielectric 
constants of the materials are taken from Ref. [5]. Periodic 
boundary conditions are chosen as x and y axes and perfectly 
matched layers are used along +z. To obtain the effects of the 
dielectric spacer, absorption spectra of PA system for different 
dielectric spacer (MgF2, SiO2, and Al2O3) are compared in 
Figure 1(b). Dual-band resonance and nearly unity absorption 
are achieved for the all dielectric spacer layers. 
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Figure-1: (a) Schematic view of asymmetric cross-shaped dual-band PA, 
illustrating the geometrical nanoantenna parameters (b) Absorption spectra of 
asymmetric cross-shaped dual-band PA for different spacer layers. 

Resonance frequencies, amplitudes of absorption, and 
electric field intensity distributions (|E|2/|Eint|2) at the top 
surface of the nanoparticle for corresponding resonance 
frequencies are given in Table I for comparison. Near field 
enhancements for MgF2 spacer layer are higher than SiO2 and 
Al2O3 layers. Furthermore, the near field enhancements  
are greater than 1500 times at both resonances for all spacer 
layers which is highly desirable for mid-infrared spectroscopy 
and surface-enhanced infrared absorption (SEIRA) 
applications [7-10]. 

Table-I Resonance frequencies, amplitudes of absorption, and electric field 
intensity distributions of dual-band PA at corresponding resonances. 
 

Dielectric 
Spacer 

1. mode 2. mode
f1 

(THz)
Abs.  |E/Eint|²  f2 

(THz) Abs. |E/Eint|² 

MgF2 41 0.984 4308 91 0.998 2533 
SiO2  45 0.997 3163 89 0.999 2342 
Al2O3  40 0.999 3636 78 0.988 1650 

 

In this study, to determine refractive index sensitivity of 
the asymmetric cross-shaped dual-band PA, the absorption 
spectra of the embedded PAs in the different refractive 
indexed bulk media such as de-ionized water (DIW) 
(n=1.3325), acetone (n=1.3591), isopropyl alcohol (IPA)  
(n=1.3776), and glycerol (n=1.4722) is calculated for MgF2 
dielectric spacer (Figure 2). Dielectric constants of the bulk 
media are taken from Ref [9]. Figure 2(b) shows the linear 
correlation between the resonance frequencies and the 
refractive index of the bulk mediums. As the refractive index 
of the bulk medium increases, both of the resonance 
frequencies decreases (Figure 2). 
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Figure-2: (a) Absorption spectra of the asymmetric cross-shaped dual-band 
PA in the different refractive indexed bulk media (b) Linear dependence 
between resonance frequencies of the dual modes and refractive indices. 

For dual-band sensing and refractive index sensing 
applications, the asymmetric cross-shaped dual-band PA 
arrays have advantages such as high near field enhancements 
and high sensitivity to refractive index variations. 
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TARLA Facility and Potential Uses in Nanotechnology and Nanoscience 
Avni Aksoy 1*, Emre Kazancı1, Ayhan Aydın1, Vahap Karakılıç1, Özlem Karslı1, Çağlar Kaya1, Burak Koç1, Ömer Yavaş1 

1 Institute of Accelerator Technologies, Ankara University, Ankara, 06380, Turkey 

  
Abstract— TARLA (Turkish Accelerator and Radiation Laboratory in Ankara) is a FEL (Free Electron Laser) facility, 
proposed to produce IR laser in wavelength range of 3-250 μm. Laser generation is based on an electron beam with RMS 
current of 1 mA, accelerated to 40 MeV via superconducting technology. TARLA also provides research infrastructure for 
Bremsstrahlung, fixed target and radiation effect studies. 
 

TARLA facility is currently under construction and 
planned to be fully operational with the expected parameters 
given in Table 1 by the end of 2019. But beam generation, 
forming and diagnostic applications as well as infrastructure 
studies such as helium and water cooling, vacuum, radiation 
security etc. have started in 2011. Thermionic DC type 
electron gun with beam energy of 250 kV which has the 
current limit of 1.5 mA in CW mode (@13 MHz) and ~1500 
mA in DC mode, has been commissioned.   

 
Table-I Expected FEL parameters of TARLA [1] 
 
Parameter Undulator 1 

(U25) 
Undulator 2 (U90) 

Laser Wavelength  (μm) 3-20 18-250 
Peak Power (MW) 5 2.5 
Average Power, max (W) 0.1-40 0.1-30 
Pulse Energy (μJ) 10 8 
Pulse Length (ps) 1-10 1-10 
Micro Pulse Repetition Range 
(MHz) 

13 13 

Macro Pulse Repetition Range 
(μs) 

40-CW 40-CW 

Macro Pulse Duration Range 
(Hz) 

1-CW 1-CW 

 
General layout of facility can be seen in Figure 1. 

Accelerator, FEL and Gamma halls are shielded against high 
level of radiation produced during beam and laser generation. 
Produced FEL beam is transferred to experiment stations for 
use.  

Proposed experiment rooms are as follows; 
 
1. Photon Diagnostic Laboratory 
2. Ultra-fast Photonics Applications Laboratory 
3. General IR Spectroscopy Laboratory 
4. Bio-Micro-Spectroscopy Laboratory 
5. Material Processing Laboratory  

 

 
Figure-1: TARLA Layout 

Research and application capabilities as well as 
infrastructure offerings of these experiment stations are 
determined according to the requirements of user 
communities. [1]  

Thanks to the tunability and high intensity of FEL 
compared to the benchtop systems; virtually all of the material 
characterization or production techniques which rely on IR 
technology can be applied in these experiment stations with 
superior performance. The nanotechnological applications 
covered with similar FEL parameters [2-6] show promising 
potential for further development and investigation. 

TARLA also provides research opportunities without the 
need to use a FEL beam. A tunable Tİ:Sapphire laser will be 
operational in 2017 which will be synced to FEL for probe 
applications. Until then, this laser will serve as seed for IR 
spectroscopy. Similarly fixed target experiments may start 
immediately upon request where energy and power limit will 
increase gradually until 2018. 

Electron gun which has ~10 times higher energy and 10-
500 times higher current than commercial laboratory type 
electron sources and also tunable in terms of power and time 
characteristics (DC to 26MHz CW, 0.1-40s macropulse 
repetition) provides tremendous amount of research 
opportunities with minimum or no development effort. 

Electron gun produce ~20 mSv/h soft x-ray radiation in 
DC operation mode and radiation level is controllable in full 
scale via beam energy and current. Therefore it is also possible 
to use electron gun in radiation experiments such as hardness 
or aging characterization as well as radiation aided production.  
A similar case is also valid for high voltage tests up to 300 kV, 
10 mA.           

 
 
*Corresponding author: avni.aksoy@ankara.edu.tr 
[1]  A. Aksoy,et al , TARLA Design Report, Ankara University, (2015 
Ankara) 
[2]Kubarev, V. V. "Dynamics of the THz Optical Discharge." Infrared, 
Millimeter, and Terahertz waves (IRMMW-THz), 2014 39th International 
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[3]SUN, Jing, Sheng-liang HU, and Xi-wen DU. "Carbon nanometer materials 
synthesized using laser ablation." New Carbon Materials 1 (2008): 024. 
[4]Balocco, C., et al. "THz operation of asymmetric-nanochannel devices." 
Journal of Physics: Condensed Matter 20.38 (2008): 384203. 
[5]Izeddin, I., et al. "Mid-infrared spectroscopy of the Er-related donor state in 
Si/Si: Er 3+ nanolayers." Materials Science and Engineering: B 146.1 (2008): 
131-134. 
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Determination of Retinal Oxyhemoglobin Saturation by Near Infrared 
Reflectance Spectrophotometry”, Workshop on Free Electron Laser 
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1 .INTRODUCTION 
In recent years, various technologies like advanced 
oxidation processes (AOPs) have been developed for 
environmental pollutants remediation. AOPs involve 
generation and subsequent reaction of hydroxyl radicals 
OH• and can be used for the complete mineralization of 
many Pollutants. The mineralization process can be 
accelerated using the photoelectron-Fenton (PEF) method, 
where the solution treated under EF conditions is exposed 
to an UV light  
On the other hand, heterogeneous photocatalysis through 
illumination of UV on semiconductor surface is an 
attractive advanced oxidation process. The photocatalyst 
semiconductor is a wide band gap semiconductor (3.2 eV) 
and is successfully used as a photocatalyst for the 
treatment of dye pollutants.  
So, in this paper, what studied the removal of AR 16 as a 
model dye from aqueous solutions using the process of 
PEF/supported TiO2 nano particles with CNT–PTFE 
electrode as cathode. The influence of the basic 
operational parameters on the degradation efficiency of 
AR 16 was studied, too. 
2 .Materials and ProceduresThe dye, C.I. Acid Red 
17 (Shimi Boyakhsaz Company, Iran) and Analytical 
grade sulphuric acid, anhydrous sodium sulphate and Iron 
(III) chloride were obtained from Merck. Multi walled 
CNT was produced from Cheap Tubes Inc., USA. The 
investigated photocatalyst was Degussa P25 TiO2 
immobilized on non-woven paper which was kindly 
supplied by Ahlstrom Research & Services, Pont–Evêque, 
France. TiO2 nano particles were attached by a binder 
based on a suspension of colloidal SiO2 (EP1069950B1 
European Patent). Electrolyses were performed with a DC 
power supply. The removal of colour was followed by 
using UV–Vis spectrophotometer (Light wave S2000, 
England). Irradiation was carried out with a 6W UV–C 
lamp (T5 cool light, China) with peak intensity at 254 nm, 
which was placed in a quartz tube inside a batch glass cell 
of 3000 mL in volume. In all experiments, solutions were 
stirred magnetically. The diffusion cathode was fed with 
pure O2 gas at 140 mL/min for the production of H2O2. 
Decolorization of 1500 mL samples containing2–18 mg/L 
of AR17 was performed in the aqueous medium 
containing 0.05 M Na2SO4 as background electrolyte. 
The pH of the dye solutions was adjusted with H2SO4 at 
initial pH 3.0. The decolorization efficiency (CR%) was 
defined by first order L-H relation.  
3.Results and discussion 
A comparison of EF, UV/TiO2, PEF and 
EF/UV/TiO2 for decolorization of the solution 

containing AR17 shows the removal efficiency for 
18 mg/L AR17 solution under electrolysis at 100 mA 
and initial Fe3+ concentration of 0.15 mM during 90 
min at pH 3.0 and room temperature (25 oC). 
It can be observed that the highest removal 
efficiency was obtained using EF/UV/TiO2 process. 
The results also show that AR17 removal after 90 
min reaction time follows the decreasing order: 
EF/UV/TiO2> PEF > EF > UV/TiO2. Furthermore, 
the dye is quickly destroyed during the first 35 min 
of EF/UV/TiO2 process, yielding 93.7% of 
decolorization efficiency, whereas at the same time, 
PEF, EF and UV/TiO2 processes lead to 85.9%, 
66.8% and 20% decolorization efficiency, 
respectively. These results indicate that combination 
of electrochemical process (EF) with photocatalytic 
process (UV/TiO2) can effectively accelerate the 
decolorization efficiency. 
The process parameters like dye concentration, Fe 
ion concentration, reaction time and applied current 
are optimized. 
4.Conclusions 
In this paper, the removal of AR17 has been studied 
as a model dye from aqueous solutions by photo 
catalytic process using immobilized TiO2 nano 
particles combined with electro-Fenton process with 
CNT-PTFE electrode as cathode.. The dye was 
quickly destroyed at the first 35 min of EF/UV/TiO2 
process, yielding 93.7% of decolorization efficiency, 
whereas at the same time, PEF, EF and UV/TiO2 
processes led to 85.9%, 66.8% and 20% 
decolorization efficiency, respectively. Based on 
experimental results, the relationship between the 
response and independent variables was attained. 
Effect of experimental parameters on the 
decolorization efficiency of AR17 was optimized 
and extrapolated in lab. Scale. 
References 
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Abstract—  Lithium sulfur (Li−S) batteries have been considered as a promising candidate to overcome the charge-storage 
limitations of current batteries with a high theoretical capacity of 1675 mAh g−1 and a high energy density of 2600 Wh kg−1. 
Li-S batteries face with serious challenges that must be addressed to achieve high electrochemical conversion reaction. In this 
study, polyaniline coated carbon nanofibers have been considered as an interlayer to block the diffusion of polysulfides from 
the cathode to the lithium-metal anode electrode. 

 

Li-S batteries face with a serious challenge due to 
diffusion of polysulfide species from the cathode to the 
lithium–metal anode which results in poor cycle performance 
of the cell by causing the dendrite growth on the anode. [1] 
.Polyaniline (PANI) have been found to be suitable candidate 
as an interlayer with conductive matrix which can 
accommodate large amount of electrolyte and dissolved 
polysulfides. 

 
       Carbon nanofiber coated with PANI has been shown to 
improve the conductivity of the battery and minimize the 
solubility of the lithium polysulfides. PANI coated sulfur- 
carbon nanocomposite in cathode using an in situ chemical 
oxidative-polymerization method have been reported to 
enhance the discharge capacity. [2] 
 
        In this study, we suggest a new modified interlayer with 
porous carbon nanofiber and conductive PANI polymeric 
matrix to increase ion transferring and to prohibit polysulfides 
dissolution in electrolyte. PANI interlayer itself shows poor 
cycling performance with large volume change during 
cycling.[3] To prevent this problem an interlayer structure 
with high surface area carbon nanofiber coated with PANI has 
been used. The integration of conductive polymer and porous 
carbon substrates shows better electrochemical performance 
than the use of these individual approaches. 
        A slurry with carbon nanofiber (CNF) and PVDF-NMP 
as a binder were mixed and and casted on the pre-punched 
polypropylene separator. Aniline solution was used in situ 
chemical polymerization of aniline on the surface of CNFs. 
Prepared CNF coated separator then were immersed into 0.1 
M aniline/1 M HCI solution, followed by the addition of 0.1 
M (Ammonium Persulfate) APS/1 M HCI solution dropwise. 
The polymerization temperature was kept at about 00C and the 
polymerization time was fixed for 6 h. [4] 
  

   By assembling cell with sulfur cathode, lithium metal 
anode, PANI coated CNF interlayer and liquid electrolyte, 
modified Li-S battery were obtained.  Initial charge/discharge 
potential profiles and cycle stability of the standard cell are 
compared with the modified cell assembled with PANI coated 
separator as an interlayer.  The cut-off potentials for the 
charge and discharge processes were set between 1.5 and 3.0 
V. [2,5] 
 
It was found that the deposition and aggregation of 
intermediate products on the surface of the interlayer were 

prevented and discharge capacity retention over 60% after 200 
cycle was achieved. [5] 

 
 
*Corresponding author: maryamskiai@gmail.com 
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Abstract— Quartz Crystal Microbalance with Dissipation (QCM-D) method was used to investigate the dynamic adhesion 
behavior of human fetal osteoblastic bone cell lines on hydrophobic, hydrophilic and phospholipid membrane coated gold 
sensor surfaces in different medium conditions. Corresponding cell morphology changes for each adhesion phase was also 
checked. 

 

QCM-D method allows us to monitor changes in cell 
morphology, cell adhesion process, and enables analysis of 
mechanical properties at the cell-surface interface in a label-
free, non-invasive manner in real time with high sensitive 
temporal resolution [1]. 
 
In the scope of the study, it was aimed to investigate the 
dynamic adhesion behavior of human fetal osteoblastic bone 
(hfOB) cell lines by QCM-D. Cell experiments were repeated 
on hydrophobic, hydrophilic and phospholipid membrane 
coated gold sensor surfaces in cell culture medium with and 
without serum. 
 
MATERIALS & METHODS 

 
hfOB cells were maintained in a humidified incubator with 5 
% CO2 at 37°C and grown in Dulbecco’s modified Eagle 
culture medium (DMEM) supplemented with/without 10 % 
(v/v) fetal bovine serum (FBS), containing low glucose (1 gL-

), sodium piruvat (3.7 gL-), 1 % (v/v) of penicillin, and 1 % 
(v/v) of streptomycin with routine subculturing of the cell 
layer. Approximately 6.0 x 105 hfOB cells with serum-free or 
serum-supplemented DMEM were passed through the sensor 
chamber with a speed of 100µL/min. After the surface was 
saturated about one hour later, the pump was stopped, and 
adhesion and later spreading was monitored for 17 h. 
 
RESULTS & DISCUSSION 
 
Frequency change (-∆f, Hz) is proportional with the mass, and 
energy dissipation change (ΔD) is with viscoelasticity/softness 
of the sensed layer at the sensor surface-liquid interface. These 
values can be assembled as -ΔD/Δf (-1/GHz) to identify the 
flatness of cells at different phases of adhesion process [2]. 
 
A typical QCM-D signal monitored on hydrophobic gold 
sensor, in serum-free medium and corresponding cell 
morphology changes for each step can be seen in Figure. After 
the cell suspension was seeded into the chamber, there is an 
increase in ΔD and in -Δf, indication of initial cell attachment 
to the surface (Figure-1, 1th step). In a continuous flow, cells 
have spherical morphology, and adhere to the gold weakly just 
through a few physical interactions, give high viscoelasticity, 
steeper ΔD/Δf ratio (Figure-1c, 1th step). ∆f and ΔD reached a 
constant mass on the surface at the beginning of the 2nd step 
showing that the cell sedimentation was completed. Then, 
increase in ΔD and -Δf still continued for several hours even 
the cell seeding was stopped. The approach of the cell 
membrane to the surface increased the sensed mass and 
continuous binding of membrane integrins to the surface and 
cytoskeletal rearrangements caused increase in dissipation.  

Slow decrement of -ΔD/Δf values during 3rd step (Figure-1c) 
shows the increased stiffness, so that can be commented as the 
cell morphologies started to change from spherical to flatten.  

Figure-1: a) A typical QCM-D signal (shifts in f and D) monitored on 
hydrophobic gold sensor and b) corresponding cell morphology changes on 
gold for each step. Scale bar is 10 µm. c) -∆f vs. ΔD plot, implicit time. 1) 
Initial cell seeding into the chamber for 1 h 2) First 2 h after pump was kept 
off. 3) Cell spreading for 15 h 4) Rinsing of the unattached or dead cells.  
 
Similar cell behavior was obtained in serum-supplemented 
medium, beside protein layer rearrangement during 1th and 2nd 
step. On hydrophilic sensor, the amount of the attached cells (-
Δf) was near during the whole process, but ΔD and -ΔD/Δf 
ratio value was 2-fold lower indicating more flattened cells. 
And lastly, there was no significantly attached cells on 
supported lipid layer as expected since it is a cell-resistant 
surface. 
 
[1] M. Saitakis, E. Gizeli, Cell Mol Life Sci., (2012).  
[2] T. Zhou, K. A. Marx, et al. Analytical Biochemistry 421, (2012). 
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Abstract—The dry-lipid mass deposition, water content (viscoelasticity) and thickness of a model supported lipid membrane 
constructed through thiol containing liposome fusion, was characterized with the combination of quartz crystal microbalance 
with dissipation monitoring, and surface plasmon resonance techniques. The model membrane formation showed more 
dissipative/soft nature compared to an ideal bilayer and some local multilayer islands. 
 

Supported lipid membrane (SLM) models allow researchers to 
isolate and study one or few biological membrane 
components. Characterization of SLM, that is important for 
further functionalization studies (protein embedding etc.), can 
be conducted by optical or mechanical surface sensitive 
characterization tools such as quartz crystal microbalance with 
dissipation monitoring (QCM-D), and surface plasmon 
resonance (SPR). These methods allow long-term experiments 
with real-time monitoring and label-free detection [1]. 
 
In this study, binding kinetics of liposomes containing 
thiolated-lipids and the basic membrane component 
phosphatidylcholine (PC) onto the gold sensor surface were 
measured by QCM-D and SPR. The optimum thiol ratio (1 %) 
was then used to obtain mass deposition, water content and 
thickness of constructed SLM. 
 
MATERIALS & METHODS 
 
Unilamellar liposomes with different thiolated-lipid content 
(1,2-Dipalmitoyl-sn-Glycero-3-Phosphothioethanol (DPPTE)) 
were firstly prepared by hydrating the dried thin lipid film in 
phosphate buffer saline (0.01M) to a final lipid concentration 
of 26 µM, and then by extruding the suspension 21 times 
through a 100 nm pore-sized polycarbonate membrane. They 
were freshly prepared for each adsorption kinetic 
measurements.  
 
To evaluate the quality, viscoelasticity of lipid layer formation 
at the optimized thiol group ratio, a rigid Bovine Serum 
Albumin (BSA) monolayer, and a viscoelastic PC Liposomal 
layer were used as control and the results were compared. 
 
RESULTS & DISCUSSION 
 
Liposomes containing thiolated phospholipids rupture and 
fuse on gold surface to form lipid bilayer/multilayer in one-
step due to the strong gold-thiol group interactions. The 
frequency (Δf, Hz) and dissipation change (ΔD) and refractive 
index changes were monitored in real time for QCM-D and 
SPR (∆µRIU), respectively (Table-1). These values were 
converted to mass per area implementing the viscoelastic 
model simulation of the software within QCM-D device. For 
SPR, an equivalence of 1 µRIU = 0.092 ng/cm2, 0.065 ng/cm2 
(lipid, protein) was used (Figure-1). 
 
Beside the biomolecules, the sensed mass below the shear-
plane through QCM-D contains dynamically coupled and 
mechanically trapped water within the lipid layer (wet mass). 

SPR however does not detect water and disregard the 
morphology of the lipid adlayer: the method only supplies data 
on the dry mass on the surface. So, the total mass of water 
entrapped within the layer can be inferred from both 
complementary QCM-D viscoelastic modelling and SPR 
results [2]. Knowing the hydration content of the film, the 
exact density and thickness of the film could be easily 
calculated. 
 
Table-I QCM-D versus SPR results and the calculated adhered mass per area 
on sensor surfaces. 

 QCM-D 
(∆f – Hz ) 

Mass QCM-D  
(ng/cm2) 

Mass SPR 
(ng/cm2) 

SPR 
(∆µRIU) 

PC 77 ± 5 1770 ± 115 782 ± 43 7886 ± 424 
1 % DPPTE – PC 36 ± 3 742 ± 62 469 ± 26 4732 ± 261 
100 % DPPTE 38 ± 2 800 ± 42 534 ± 29 5381 ± 293 
Ideal bilayer 27 ± 1 478 ± 18 363 ± 20 3946 ± 217 
BSA layer 12 ± 1 212 ± 18 153 ± 10 2350 ± 153 

Figure-1: The sensed mass on QCM-D & SPR surfaces, the calculated water 
percentage & average layer thickness. Below structures representing the 
adlayers was given.   
 
Flattened PC liposomes (t=17 nm) on hydrophilic gold surface 
have high water content (55.8 %). An ideal, highly rigid lipid 
bilayer (t= 4.4 nm) on a negatively charged silica surface 
contains ~24 % water.  DPPTE containing lipid membranes 
most probably had liquid trapped within different depths 
through the continuous lipid layer and there were some 
unruptured liposomes. DPPTE layer is more rigid compared to 
1 % DPPTE – PC, but has more overlapped lipid layer 
formations and not suitable for a model membrane due to its 
high thiol content. 
 
[1] R. P. Richter, J. L. Him, A. Brisson. Materials Today 6, (2003).  
[2] E. Reimhult, M. Zäch, F. Höök , and B. Kasemo. Langmuir 22, (2006) 
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Abstract— Particulate water filters were produced via solution blowing method. Samples were produced from solutions with 
different concentrations to see the effects on resultant fiber diameter morphology. Moreover, basis weight of the nanofibrous  
nonwovens were varied to identify effects on filtration efficiency. Morphology of the nanofibrous webs were characterized via 
SEM. Pore size distribution, water permeability and water filtration performance were also analyzed. 
 

Due to rapid industrialization, population increases, and 
droughts, the need for safe water is currently at its greatest [1]. 
Various nonwoven solutions have been proposed so far to 
remove contaminants in water. In this regard solution blowing 
(SB) can be considered as a novel method for the production 
of nanofibrous nonwovens. For large-scale nanofiber 
production SB is more feasible compared to widely 
investigated electrospinning [2]. Air pressure, solution feeding 
rate, working distance and solution concentration are 
dominant parameters. By changing these parameters fiber 
morphology and web properties like diameter distribution, 
porosity can be adjusted [2]. 

Thermoplastic polyurethane (TPU) was purchased from 
BASF (C959) in granule form and dissolved in N, N-dimethyl 
formamide (DMF, %98) without any further treatment. The 
mixtures were stirred at 90°C for 2h to obtain %10 wt. and 
%20 wt. concentration solutions. A custom made concentric 
nozzle with inner and outer channels was used to feed polymer 
solution and pressurized air, respectively. In this system 
pressurized air with value of 2-3 bar was supplied as a driving 
force to form the solution into fiber. Nozzle collector distance 
was kept 20-25 cm, whereas solution was fed at 10-15 ml/h.  

 
LH Remote LPC device and LmsExpress software were 

used to measure the filtration efficiency of solution blown 
filters. Sample model water was prepared using PS latex 
particles of 1, 5 and 10 µm. Those particles were added to 
distilled water at %10 concentration. In total, 1L of model 
water was prepared and mechanically stirred for 1 hour to 
make it homogenous. The model water was filtered through 
solution blown webs which were supported with 40gsm 
spunbond nonwovens. Finally, initial and filtered waters were 
analyzed via laser particle counter to compare the efficiency. 
The change in pressure drop was also measured for particulate 
water and SBF samples. 

 
 

Table-I Filtration efficiency results 

*PW: Particulate water, DW: Distilled water 
 

 
 

Figure-1: Fiber diameter distribution and SEM images of solution blown 
nanofibrous mat for (A) %10wt. TPU solution, (B) %20wt. TPU solution 

Solution blown filter samples were produced with 
parameters as given in the experimental section with 
dimensions of 30cm x 200cm. %10 wt. polymer concentration 
with 1gsm basis weight (SBF1), %10 wt. polymer 
concentration with 3gsm basis weight (SBF2), %20 wt. 
polymer concentration with 1gsm basis weight (SBF3) were 
specifications of filter samples. Scanning electron microscope 
images were shown in Figure 1. It was seen that average fiber 
diameter is 170±112 nm for %10 wt. concentration whereas 
found to be 671±136 nm for %20 wt. TPU. 

According to Table 1, filtration efficiency of SBF1 is 
lower than SBF2, most probably due to lower nanofiber 
loading which resulted with larger porosity. Increase in the 
density of nanofibers led to smaller pores, which provided 
20% increase in the capture of 1µm particles. However more 
than the sample thickness, fiber diameter dominated the 
filtration performance. For the 20% TPU nanofibrous webs 
filtration efficiency decreased abruptly, because of the huge 
increase in pore size. 
Solution blowing is a promising method for the production of 
nanofibrous filter samples in large scale. Porosity and water 
permeability test will be presented to enlighten morphological 
and performance properties of nanofibers. Data was not given 
here due to lack of space.   
 
*Corresponding author: polatyu@itu.edu.tr 
[1] A. Aghigh et al., Desalination, vol. 365, pp. 389–397, (2015). 
[2] Y. Polat et al., Journal of Applied Polymer Science, vol. 133, no. 9, 

(2016). 
 

 1 µm 
Particle 

5 µm 
Particle 

10 µm 
Particle 

 

DW 251800 4000 1000 
Particle 
amount 

(number/liter) 

PW 307893300 139326900 50171200 
SBF1 163839200 33964600 5386800 
SBF2 105550400 21456400 3049700 
SBF3 195588700 69759700 17019100 
SBF1 46,79 75,62 89,26 Filtration 

efficiency 
(%) 

SBF2 65,72 84,59 93,92 
SBF3 36,47 49,93 66,08 
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Abstract— TiO2 pastes of nanofiber (NF) and nanoparticle (NP) mixtures were prepared to be used as the mesoporous layer 
of perovskite solar cells. TiO2 NF were prepared in two stages; i) fiber production via electrospinning and ii) heat treatment at 
450°C for 5 h. TiO2 NP and NF pastes were prepared according to literature and all components of solar cell except counter 
electrode were constructed on FTO glass with spin coating. As the counter electrode, carbon paste was prepared and applied 
via screen printing. XRD, SEM and I-V analysis were performed.    

Perovskite solar cells attracted huge interest due to their 
low process cost, ease of fabrication and comparatively high 
efficiencies. After the report of Kim et al[1] in 2009, which 
have 9.7 % photovoltaic conversion efficiency (PCE), only in 
three years that was reached to 19,5% [2].  

 “Perovskite” name was given this cell due to its 
photoactive material (CH3NH3XY3 (X: Pb, Sn; Y:Cl, Br, I)) 
whose crystal structure is similar to perovskite material 
CaTiO3. They show excellent photovoltaic properties such as 
high absorption coefficient and broader absorption range, 
tunable band gap, long electron–hole diffusion lengths, high 
open circuit voltage (up to 1.1 V) and high charge carrier 
mobility[3]. 

 
Figure 1: Perovskite structure and mesosstructured perovskite solar cell 

structture 

Generally, TiO2 is used as n-type materials in two 
constructions, planar and mesostructured PSCs. For getting 
higher performance, improvement in electron transport 
properties of TiO2 layers in PSC is one of the approaches. 
According to literature, using 1-D materials in the mesoporous 
layer gives higher charge transport and lower charge 
recombination rates[4]. 

Electrospinning is an efficient and easy way to fabricate 
1-D structured materials especially nanofibers. In the 
literature, there are several studies on the fabrication TiO2 
NFs. Basicly, under high voltage, NFs are obtained from a 
homogeneous solution of the matrix polymer and a suitable 
titanium precursor, which is followed by removal of organic 
components via heat treatment. Thus obtained inorganic TiO2 
NFs can be used as mesolayer in two ways; i) direct 
fabrication, ii) preparing and applying pastes onto FTO glass.  

In this study, we produced TiO2 pastes from TiO2 NFs 
and commercial TiO2 NPs (P25 Degussa). SEM images of 
NFs and coated glass surface with TiO2 NF paste is shown in 
figure 2. After calcination fiber diameter decreased to  
approximately 200-300 nm range.  

 
Figure 2: SEM images of TiO2 NFs a)before and b) after calcination, c) fiber 

diameter distribution and d) coating on glass substrate. 

 
Figure 3: XRD patterns of TiO2 NF and TiO2 NPs 

XRD measurements show that TiO2 NPs and NFs include 
rutile and anatase phases together. But rutile percentage is 
higher than anatase in TiO2 NF structure. This can be 
attributed effect of high sintering time at 450 C.  
Table I: Compositions of used pastes in mesoporous layer 

Sample name Paste Formulation 

NP1NF0 100 wt % NP paste 
NP075NF025 75 wt % NP, 25 wt % NF paste 
NP05NF05 50 wt % NP, 50 wt % NF paste 
NP025NF075 25 wt % NP, 75 wt % NF paste 
NP0NF1 0 wt % NP,100 wt % NF paste 

Solar cells were fabricated with using three paste 
compositions which are given in table 1. Optical and PCE 
measurements were carried out with UV-Vis 
spectrophotometer (Shimadzu UV 2600) and solar simulator 
connected with Keithley 2400. Due to page limitation, their 
results could not be given here.  
 
*Corresponding author: mehmetdcalisir@gmail.com 
[1] H.-S. Kim et al.Sci. Rep., vol. 2, Ağustos 2012. 
[2] H. Zhou et al., Science, vol. 345, no. 6196, pp. 542–546, Aug. 2014. 
[3] E. Edri et al.,  J. Phys. Chem. Lett., vol. 4, no. 6, pp. 897–902, Mar. 

2013. 
[4] S. Dharani et al., Nanoscale, vol. 6, no. 3, pp. 1675–1679, Jan. 2014. 
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Carbon Nanotube (CNT)/TiO2 Network based Dye-Sensitized Solar Cells with FeS2 Counter 

Electrodes 

Bayram Kılıç1*, Oğuz Can Özer1  
1Department of Energy Systems Engineering, Faculty of Engineering, Yalova University, 77100, Yalova, Turkey  

  
Abstract— Vertically-aligned multi-walled carbon nanotube (A-CNT)/TiO2 mesoporous can be used as photoanode in dye-
sensitized solar cells (DSSC). By using the A-CNT/TiO2 mesoporous as photoanodes in DSSC, we demonstrate that the A-
CNT/TiO2 mesoporous photoanode is promising alternative to standard FTO/TiO2 mesoporous based DSSC due to larger 
specific surface,  high electrochemical activity and low cost materials. We also show that the iron pyrites (FeS2) nanostructures 
as an efficient counter electrode (CE) material alternative to the conventional Pt materials. We can produce very cheap and 
very easy way of FeS2 nanostructures by hydrothermal method.  A-CNT/TiO2 mesoporous based a DSSC with FeS2 CE 
achieved a high solar conversion efficient of 7.29 % under a simulated solar illumination of 100 mW cm-2 (AM 1.5), higher 
than that of Pt CE based PV devices. Compared to conventional DSSC, the excellent performance of the FeS2 CE makes it a 
distinctive choice among the various CE materials. 
 

                                                            
 

Dye-sensitized solar cells (DSSCs) have been intensively 
studied with the growing demand for potential alternatives for 
the next generation solar cells due to their low production cost, 
easy processing, relatively high energy conversion efficiency 
and eco-friendly production when compared with 
conventional solar cells [1-2]. In contrast to the conventional 
solar cell, which relied on high purity substrate with high 
temperature and minimal defect, DSSC are prepared in simple 
laboratory environment without much specific concern on 
materials purity and high temperature processing [3].In this 
paper, the vertically-aligned multi-walled carbon nanotube (A-
CNT)/TiO2 mesoporous photoanode are employed to 
investigate the effect of CNT based TiO2 mesoporous on 
DSSC performance. Influence of A-CNT/TiO2 photoanode on 
solar conversion efficiency in DSSC is compared with a 
conventional TiO2 photoanode. We introduce that the CNT 
enable increase of the performance of absorbing layer in 
photoanodes by enhancing the light absorption and electron 
transport across the TiO2 mesoporous based thin films. 
Besides photoanode components, we also demonstrate that 
iron pyrite tin films is a promising alternative to Pt CE and it 
can be use as an efficient counter electrode in DSSC. Surface 
analysis and optical characterization are carried out by X-ray 
diffraction (XRD), scanning electron microscopy (SEM), 
Energy X-ray Diffraction Spectroscopy (EDX), Raman 
spectroscopy, Surface photovoltage measurements and UV-vis 
Absorption Spectra.   

 
1*Corresponding Author: Bayram Kılıç (bkilic@yalova.edu.tr, 
kbayramkilic@gmail.com) 
Department of Energy Systems Engineering 
Faculty of Engineering 
Yalova University 
77100 Yalova/Turkey 
Tel. +90 226 8155374 
Fax. +90 2268130942 

 

 

 

 

 

 

 

 

 

 

Figure-1: Devices Characterization of the Cells a) Current density voltage b) 
EQE measurements  
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Graphene Sandwich Hybrid Solar Cell 
Bayram Kılıç1*, Mansur Aşgın1 

1Department of Energy Systems Engineering, Faculty of Engineering, Yalova University, 77100, Yalova, Turkey  
Abstract— Graphene-TiO2 mesoporous can be used as photoanode in dye-sensitized solar cells (DSSC). By using the 
Graphene-TiO2 mesoporous as photoanodes in DSSC, we demonstrate that the graphene based photoanode is promising 
alternative to standard FTO/TiO2 mesoporous DSSC due to larger specific surface and high electrochemical activity. We also 
show that the graphene/ iron pyrites (FeS2) nanostructures as an efficient counter electrode (CE) material alternative to the 
conventional Pt materials. We can produce very cheap and very easy way of FeS2 nanostructures on graphene by hydrothermal 
method.  Graphene-TiO2 mesoporous based a DSSC with graphene-FeS2 CE achieved a high solar conversion efficient of 7.29 
% under a simulated solar illumination of 100 mW cm-2 (AM 1.5), higher than that of Pt CE based PV devices. Compared to 
conventional DSSC, the excellent performance of the graphene-FeS2 CE makes it a distinctive choice among the various CE 
materials investigated.  

                                                            
 

Dye-sensitized solar cells (DSSCs) have been intensively 
studied with the growing demand for potential alternatives for 
the next generation solar cells due to their low production cost, 
easy processing, relatively high energy conversion efficiency 
and eco-friendly production when compared with 
conventional solar cells [1]. A typical DSSC consist of a 
photoanode, I-/I3

- redox electrolyte and Pt coated FTO counter 
electrode (CE) [2]. Counter electrode (CE) plays a vital 
important role in order to increase solar conversion efficiency 
in DSSC. In standard DSSC, a platinum-coated fluorine doped 
tin oxide (Pt:FTO) is usually used as CE due to their excellent 
catalytic activity, and high electrical conductivity [3].  
Although Pt gives good performance, the Pt sources are 
difficult to find and the scarce Pt materials would lead to high 
cost in DSSC [4]. 

 
 
Figure 1shows the schematic diagram and J-V 

characterization of the produced DSSC in order to indicate 
optimum work function and quick electron injection. The 
current-voltage performance of graphene/FeS2 counter 
electrode DSSCs under 1 sun illumination (100 mW/cm2, air 
mass 1.5G) shows high energy conversion efficiency (η) of 
7.43 % which is higher than that of Pt CE (η=6.45 %). 
Devices performance is summarized in Table 1. The 
improvement of PCE mainly results from the increase of JSC. 
The increase of JSC can be attributed to rapid interconversion 
between I3

- and I -. We shows that graphene/FeS2 CE can 
provide large effective surface area owing to their roughness 
morphology, leading to low charge transfer resistance. EQE 
are found to be shifted upward in DSSCs when graphene/FeS2 
was used as the counter electrode in place of the conventional 
Pt materials. 

 
Tablo 1: Devices Paremetres of the Cells 

 
 

 
 
 
 

 
 

 
 
 
 

 
 

 
 

 
 
 
 
 
 
 

 

Figure-2: Schematic Diagram and J-V characterization of the Graphene 
sandwich Solar Cell 
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FeS2 CE 56 7.43 0.78 17.01 

Pt CE 54 6.45 0.76 15.60 
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Controlled Growth of 3-Dimensional ZnO nanostructures on Graphene Layer as 
Photoanode for Dye-Sensitized Solar Cell 

Bayram Kılıç1*, Mansur Aşgın1 
1Department of Energy Systems Engineering, Faculty of Engineering, Yalova University, 77100, Yalova, Turkey  
 

Abstract— In this study, Graphene are synthesized from graphite powder (Alfa Aesar, 325mesh, 99.9995%) by the modified Hummers 
method. 3 Dimensional (3D) ZnO nanostructures are growth on graphene based substrate by hydrothermal method. Structural and optical 
characterization is carried out by SEM, XRD, XPS, Raman Spectra, UV-vis Absorption spectra and EDX measurements. The current-voltage 
performance of graphene/3D ZnO nanostructures based DSSCs under 1 sun illumination (100 mW/cm2, air mass 1.5G) shows high 
energy conversion efficiency (η) of 7.2 % which is higher than that of pure ZnO nanostructures (η=6.45 %). The improvement of 
PCE mainly results from the increase of JSC. The increase of JSC can be attributed to rapid inter-conversion between I3

- and I -. We 
shows that graphene/3D ZnO nanostructures can provide large effective surface area owing to their roughness morphology, 
leading to low charge transfer resistance. EQE are found to be shifted upward in DSSCs when graphene/3D ZnO nanostructures 
were used as the photoanodes in place of the conventional DSSCs.  

 
                                                            
 

Nano-semiconductor shows a wide range of physical, 
chemical and optoelectronic properties depending on their 
surface morphologies [1]. Nano-semiconductor materials draw 
intensive interests because of their improved properties and 
promising technological applications, such as photochemical 
solar cells, photo catalysts, photosensors, electro- luminescent 
displays, and biolabels [2]. ZnO is a low-cost and widely used 
semiconductor material with prominent physical and chemical 
characteristics [3]. At room temperature, the band gap and 
exciton binding energy of ZnO are 3.37 eV and 60 meV, 
respectively, both contributing to its extraordinary chemical 
and thermal stability [4].  Thus, ZnO thin films exhibit 
magnificent applications in the manufacturing process of nano 
devices [5]. In this study, we investigated the physical, 
thermal and optoelectronic properties of the graphene/3D ZnO 
nanostructures. The study is mainly focused on the rational 
synthesis, structure analysis and novel properties of tandem 
structures which can be used in optoelectronic and photonic 
devices. 

 
 
 

 
 

 
 

 
 
 

 
Figure-1: XRD and UV-vis Absorption of graphene/ZnO nanostructures 

 
 
 

 
 
 
 
 
 

 

 

 

Figure-2: SEM, XPS and Raman characterization of graphene/ZnO 
nanostructures 

 

 

 

 

 

Figure-3: Current-density voltage characterization of the DSSCs 
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Photocatalytic coating for ceramic tiles: Synthesis of metal doped TiO2-SiO2 mixed oxide based thin 
film 

Tugce Kirbas1*, Ayse Tunali1, Neslihan Tamsu Selli1, Emre Talsik1, Ahmet Gençer2 
1 Eczacibasi Building Product Co., Vitra Innovation Centre, Bozüyük, Bilecik,11300, Turkey 

2Akdeniz University, Davutpasa Campus, Faculty of Sciences, Department of Chemistry, Antalya, Turkey,  

  
Abstract—In this study, the metal doped TiO2-SiO2 mixed oxide photocatalytic thin film was investigated for self cleaning 
ceramic tiles. The synthesis route, silica ratio to titania and the effect of metal doping on photocatalytic activity were 
examined. The photocatalytic activity of thin film coated ceramic was obtained by following the change in concentration of 
Rhodamine blue dye in a solar box.  
 

In order to obtain self-cleaning properties for ceramic 
tiles, titanium dioxide (TiO2) is the most widely studied 
photocatalytic material due to its unique properties such as 
nonhazardous, stable, cost effective and high photo activity 
[1]. In this study, TiO2 nanocrystals were synthesized at low 
temperature using reflux condenser to avoid the secondary 
heat treatment after firing process of ceramic tiles. For a 
photocatalytic coating on tiles, the solid content of solution 
was adjusted with DI-water and then spraying was applied 
onto after firing process at 135oC. 

Titanium isopropoxide (TTIP) was used as titania 
precursor and different alcohol and acid molar ratios were 
examined. Also the effect of condensation duration on size 
distribution of titania particles was investigated. Results 
showed that the particle size gets larger with increase in 
condensation time as expected. To obtain a transparent 
coating, the size of particles was adjusted at 4 nm with 8-hour-
condensation. 

Titania nanocrystals were caused a milky appearance on 
ceramic tiles especially dark glazed ones. To prevent the 
change in optical properties of tiles, the titania solution was 
modified with silica that has lower refractive index. The 
photocatalytic activity of titania-silica mixed oxide thin film 
on ceramic tile was analyzed by Rhodamine B dye test in 
order to obtain the effect of silica addition on activity. 
Different silica to titania ratios were investigated and the 
optimum silica content in total solid was obtained as %40. As 
shown in Figure-1, high silica content has a negative effect on 
photocatalytic efficiency. 

 

 
Figure-1: UV-Vis spectras of Rhodamine Blue Solutions (photocatalytic tiles 
were immersed) after 16-hour-irradiation. 

For the enhancement of photocatalytic efficiency, 
different metal dopants were used to obtain metal doped 
titania-silica mixed oxide photocatalytic thin films. In recent 
years, the most popular dopants used for modification of 
titania properties are Sn[2,3], Ni[4], Fe[5,6], Ce[7,8] that were 
used in many different area. 

In Table-I, the precursors was used in doping were listed 
below, they were added before the reflux condensation step. 

 
Table-I Precursors for metal doping 
 

System Metal Precursor 
Sn-TiO2-SiO2 SnCl4.5H2O 
Ni-TiO2-SiO2 NiCl2.5H2O 
Fe-TiO2-SiO2 Fe(NO3)3 
Ce-TiO2-SiO2 Ce(NO3).6H2O 

 
The effect of metal doping on photocatalytic activity was 

investigated and found that the cerium and tin doped mixed 
oxides has most efficient particles. But in terms of optical 
properties, iron doped titania-silica thin film on ceramic tile 
was more suitable while the Ce-TiO2-SiO2 photocatalytic 
coatings had low transparency that deteriorates the tile surface 
properties.  

 
 
*Corresponding author: tugce.kirbas@eczacibasi.com.tr  
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[7] M. Tian, International Journal of Hdyrogen Energy 39, 13448 (2014). 
[8] B. Choudhury et al., Photochemistry and Photobiology 88, 257(2012). 
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Electrospun nanofibers as templates for surface patterning 
N . Burak Kiremitler1,2,  Sami Pekdemir 1,2, Mehmet Hancer1, 2 , M. Serdar Onses 1,2,* 
1 Department of Material Science and Engineering, Erciyes Universty, Kayseri 38039, Turkey  

2 Nanotechnology Research Center, Erciyes Universty, Kayseri 38039, Turkey 

 
Abstract— Techniques for fabricating structures on surfaces at nanometer length scales are critically important to many 
scientific fields and technological applications. Here we show that a bench-top electrospinner can be used to generate features 
as small as 100 nm on a surface providing a low-cost simple process for nanoscale patterning. A range different materials 
including graphene and polymer brushes can be patterned at nanoscale dimensions with the presented approach. 

The electronics industry has been the strongest driver for 

the development of lithographic methods as routes to dense 

integrated circuits that combine different materials and 

structures patterned at high resolution and with precise 

registration on semiconductor wafers. The state of art optical 

lithography systems can now generate nanoscale features well 

below 100 nm[1],[2]. However, high infrastructure and 

processing costs limit the use of advanced lithography 

techniques in applications and scientific studies that are 

outside the semiconductor industry [3]. These issues, together 

with the need for expanding of the diversity of materials and 

substrates in emerging applications motivate for development 

of new nanofabrication techniques.  

In this study, we explore the use of electrospinning for 

fabrication of functional nanoscale patterns of different 

materials. Electrospinning is a widely employed technique to 

generate fibers with diameters that range from tens of 

nanometers up to a micrometer. Fibers are most commonly 

generated by the action of an electric field on a viscous 

polymer solution. In our approach, we use these fibers as a 

template to pattern nanoscale patterns of functional materials 

that are present on the surface of the substrate. This approach 

enabled patterning of various organic materials such as 

graphene, end-grafted polymer chains and mussel-inspired 

polydopamine. These patterns then can be used to selectively 

localize other nanomaterials such gold and silver 

nanoparticles. Figure 1 presents representative structures 

fabricated with this technique. The width of the linear 

structures can be controlled with the diameter of the fiber as 

well as processing conditions.  

                     

 
 
Figure-1. Representative images of the fabricated patterns of different 
material. (a), SEM image of gold nanoparticles immobilized on patterned 
poly(ethylene glycol) brushes (b), SEM image of silver nanoparticles located 
on polydopamine, (c), Raman mapping of patterned graphene 

*Corresponding author: onses@erciyes.edu.tr 
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Nanomechanical Characterization Of Dental Restorative Materials 

Mert Muhammed Koc,1  Şengül Kurtuluş, 1 Merve Kucukoflaz, 1 and Mustafa Oguzhan Caglayan 1* 
1 Nanotechnology Engineering Department, Cumhuriyet University, Sivas 58140, Turkey 

 

  
Abstract— Five flowable dental resin composites were investigated using nanoindentation by using AFM. G-ænial™ 
Universal Flo(GFLO), Filtek™ Ultimate XT(3MFU), Vertise™ Flow(KVER), Revolution Formula 2™(KRVO) and Filtek™ 
Supreme Plus(3MFS) comprising micro- and nanosized fillers have five flowable dental resin composites were investigated 
using nanoindentation by using Atomic Force Microscopy. Dental comprising micro- and nanosized fillers have significantly 
similar mechanical properties. Young’s Modulus was between 12.61±0.35 GPa (for GFLO) and 11.86±0.35 GPa (for 3MFS), 
which were also similar for same purpose flowable resins. 

 

1. Introduction 
In this study, exploring the possible connections between 

the structure and functionality of a dental restoration material 
on submicrometric scale is aimed, especially by focusing on 
the elastic mechanical properties of materials.Resin-based 
composites are currently the most popular dental restorative 
materials to be replacement for conventional dental amalgams 
containing mercury [1]. However, their application is still 
restricted due to some mechanical restrictions such as wear 
resistance, hardness and shrinkage behavior. For instance, 
resistance to degradation in the oral environment is one of the 
main factors that determines the clinical applicability of the 
restorative material [2]. There are several studies aimed to 
improve mechanical properties such as pre-treatment with 
inorganic fillers [3], and resin monomers [4] and development 
of curing methods [5].The relationship between material 
structure and mechanical properties is a critical issue for 
proper selection of a material. Exploring the possible 
connections between structure and functionality of a dental 
restoration material, comprising both micro- and nano-sized 
fillers on a submicrometric scale especially focusing on the 
elastic mechanical properties are aimed.  

2.Experimental 
Five flowable dental resin composites were investigated using 
nanoindentation by using AFM. G-ænial™ Universal 
Flo(GFLO), Filtek™ Ultimate XT(3MFU), Vertise™ 
Flow(KVER), Revolution Formula 2™(KRVO) and Filtek™ 
Supreme Plus(3MFS) comprising micro- and nanosized fillers 
have been selected for this study. The elastic modulus of 
dental resin composites were determined by means of AFM 
force–distance measurements, termed picoindentation. Disc 
shaped specimens (10 mm x 2 mm) were prepared by injecting 
the flowable resin composite into a stainless steel mold. Two 
glass slides with RMS roughness < 5 nm (determined by AFM 
topography measurements) were used for compressing the 
mold from two opposite surfaces. Topography images of the 
samples were taken with a Park Systems XE-100 AFM  
system (Suwon, Korea). F-z curves were acquired from AFM 
controller and built in software by using AFM probe as an 
indenter by applying vertical force around nN range. The 
resulting data is a force curve that allows assessing elastic and 
plastic properties of the photocured resin samples [6]. 

3.Results and Discussion 
Dental composites have two main components: a tooth-
colored filling material composed of resin and reinforcing 
fillers that are used in different sizes, for example macro-, 
micro- and nanosized fillers [8] 

 

 
Fig. 1- AFM topography images and measured RMS Roughness histograms 
for (a) GFLO, (b) KRVO, (c) KVER, (d) 3MFU and (e) 3MFS. 
 

The nanostructure of five specimens were similar in generaly. 
In particular, 3MFU have small clusters of which size 
distribution as low as 4 nm that forms another distribution 
peak in the corresponding histogram. Grains of GFLO 
(Fig.1,a) and KRVO (b) had similar size and particle 
distribution, though like they were identical specimens. Other 
specimens, KVER, 3MFU and 3MFS were containing in the 
form of fine grains while the distribution were uniform on 
3MFU surface. All resins had similar RMS roughness 
(between 7 to 18 nm), while particle size distributions were 
wider both for KRVO and KVER. This size distribution can 
be predicted from reliability margin of data. In particular, 
3MFS has 10.82±3.53 nm RMS roughness of which size 
distribution is very narrow.  
Specimen GFLO 3MFU KVER KRVO 3MFS 

Young’s 
Modulus 
(GPa)a 

12.61±0.35 12.01±0.35 12.05±0.40 14.41±0.34 11.86±0.35 

 

Fig 2- Young’s Modulus of dental restorative resins obtained by FS 
measurements 
 Finally Young’s Modulus was between 12.61±0.35 GPa (for 
GFLO) and 11.86±0.35 GPa (for 3MFS), which were also 
similar for same purpose flowable resins. 
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1 Nanotechnology Engineering Department, Cumhuriyet University, Sivas 58140, Turkey 

  
Abstract— Textile dye effluents are extremely stable pollutants. In this study, TiO2 nanoparticle embedded micro-spheres 
were implemented in catalytic oxidation process. Removal efficiencies were between %91.7 and %66.1 
 

Introduction 
Dye containing discharges are harmful to aquatic life and 

human health. Micro biological or enzymatic degradation, 
biodegradation, ozonation and Fenton and photo-Fenton 
catalytic reactions, advanced oxidation techniques such as 
H2O2-UV processes are used for cleaning of wastewater, 
including dye. Due to the chemical stability of these 
pollutants, these conventional waste treatment technologies 
are ineffective for treatment of synthetic textile dyes. Some 
textile dyes unfortunately is stable against to photocatalytic or 
chemical degradation. Other methods such as heterogeneous 
photo-catalysts or homogeneous photo-Fenton reactions are 
stimulated with  UV-visible radiation in the presence of H2O2. 
TiO2 can be used for the removal of textile dye effluents from 
aqueos me dia. Media without the need for artificial UV 
source, TiO2 can be activated by natural radiation due  to its 
suitable energy band. 
Materials and Methods 
Preparation of TiO2 nanoparticles was realized using the 
tetramethyl ammonium hydroxide ( TMAH ) and titanium 
tetraisopropoxide ( TTIP ) as defined by Burnside et al. 
(1998). 40.5 ml of TTIP was added into 112.5 ml of water 
(molar ratio of TiO2:H2O was 1:50) at 15° C and stirred for 1 
hour. The  white precipitate yield were washed with 50 mL of 
distilled water then were filtered. TMAH solution transferred 
to another flask then refluxed at 100 °C for 4 h. The resultant 
milky white colloid was centrifuged and then washed with 
absolute ethyl alcohol. The resulting TiO2 product was dried at 
200 °C. The sintering temperature was between 200° C and 
650 ° C Spherical and porous cross-linked polymer matrix of 
glycidyl methacrylate (GMA)/ethylene glycidyl methacrylate 
(EGDMA) microspheres were synthesized as carriers onto 
which TiO2 nanoparticles are immobilized. TiO2 nanoparticles 
were entrapped into GMA/EGDMA hydrogel  microparticles 
to evaluate their dye removal performances from the aqueous 
medium.Dyes used in the study and their properties are listed 
in Table 1. 
 

Dye C.I No Mol weight 
(g/mol) 

Molecular 
Formula 

Max. 
Absorbance 

(nm) 
Acid Blue 

29 
20460 616 C22H14N6Na2O9S2 602 

Congo Red 22120 696 C32H22N6Na2O6S2 510 
Acid Red 

14 
14720 502 C20N12O7N2S2Na2 517 

Alizarin 
Red 

58005 342 C14H7O7NS 430 

 
 

Parameters such as, pH effect, amount of the used photocatalyst were 
evaluated separately for each dyes 
 
Results and Discussion 
Sample data of the studies are given below. For example, in 
the case where the pH is less than 6.8 TiO2 particles are in 

positively charged state. In this case, there will be an 
electrostatic attraction between anionic dyes and TiO2 surface. 
At high pH values, negatively charged sites on the TiO2 
surface increases and therefore electrostatic interaction would 
be more effective for cationic dyes. Considering the actual 
surface reaction it is inevitable to provide an optimum pH as it 
is in case of Acid Red 14 (optimum pH was 8.0). If the TiO2 
amount is over a certain concentration, UV light can’t 
penetrate into aqueous media for the catalytic reaction, so this 
situation causes a drop in the colour removal. This reduction 
effect is observed after 10 ppm. It is also very important to 
accurately disperse the TiO2 into pmedia for the catalytic 
decomposition process. Examples of color removal kinetics 
data shown in Figure 1. Adsorption is considered to be the 
limiting step when the catalytic reaction on the TiO2 surface is 

                     
In all samples, color removal was lower when immobilized 
TiO2 have used. The adsorbed UV light by GMA/EGDMA 
micro-spheres and limited adsorption rate can be responsible 
for this behaviour. Dye removal yield after 60 minutes for 20 
ppm of Acid red 14, Alizarin Red, Congo red and Acid blue is 
given in Table 2. The optimum pH values were above 7 for all 
dyes.  The optimum H2O2 concentration was 5 mM for all dye-
catalyst pairs. Even under UV radiation photocatalytic 
decomposition takes place slowly at 25° C. This rate was more 
lower in cases where the polymeric carrier were used. For all 
dyes, non-immobilized TiO2 nanoparticles gave higher color 
removal efficiencies than the immobilized ones.  
 
Table 2- The color removal efficiency obtained using the same 
amount of catalyst (20 ppm dye, 60 minutes, 25 ° C ). 
Dye 10 ppm TiO2 10 ppm 

İmbolized/TiO2

Alizarin Red S 91.7% 69.8 % 
Acid Red 14 89.8 % 68.3 % 
Congo Red 92.5 % 71.2 % 
Acid Blue 78.2 % 66.1% 
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Abstract—In this study we present magnetic and structural properties of NiGe thin films on MgO(001) substrate The 
structural properties of deposited thin films were examined by using x-ray diffraction (XRD) and x-ray reflectivity (XRR) 
techniques. The magnetic properties and magnetization dynamics of the films were investigated by vibrating sample 
magnetometer (VSM) and ferromagnetic resonance (FMR) techniques. The results of X-ray diffraction and in-plane 
ferromagnetic resonance measurements confirm the epitaxial growth of the films with a cubic symmetry on MgO substrate. 
The Curie Temperatures (Tc) of the films decrease with the increasing of atomic percent of Ge  
 
 

The thin film reaction between semiconductor (such as Si, 
Ge) and 3d transition metals, (such as Co, Ni, Fe) have been 
extensively investigated since three decades by reason of their 
potential application in microelectronic devices [1,2]. 
Additively, Germanium is useful material in high-performance 
devices compared to silicon due to the higher hole and 
electron mobility [3]. Another important application 3d 
transition metals and semiconductor in technology is used to 
produce Schottky-based source and drain contacts for thin film 
transistor such as those based on NiGe [4]. Consequently, 
NiGe is among the most crucial candidates as it has low 
formation temperature, is stable over a wide range of 
temperature, and displays low resistivity [5].  

The helimagnetic behavior of Si and Ge doped Fe [8, 9], 
Mn [10] and FeCo [11] thin films have been studied more 
intensively over past 5 years. Although significant research 
have been carried out on electrical properties and formation 
phase of nickel germanide thin films, a few number of 
research have been carried out in structural and magnetic 
properties of Ni-based thin films [6,7]. In addition, It has been 
expected that NiGe thin films could have an helimagnetic 
phase. By these point of view, the purpose of this research is 
to present of new results on magnetic and structural properties 
of NiGe thin films with different Ge concentration on MgO 
(001) substrate contribute to our previous study [6]. The 
structural properties of the films were investigated by X-Ray 
diffraction (XRD) technique and the magnetic properties were 
carried out by using ferromagnetic resonance (FMR) and 
vibrating sample magnetometer (VSM) technique. The effects 
of relative Ge concentration on the magnetic and structural 
properties were investigated. 

The Ni(1-x)Gex thin films with different Ge concentration 
were grown on MgO (001) substrate by molecular beam 
epitaxy (MBE) technique in ultrahigh vacuum (UHV) 
chamber. Base pressure of the chamber is 2x10-10 mbar. A 
1cm×1cm×0.5mm polished MgO substrate with lattice 
constant of 4.212 Å was used.  

MgO substrate was cleaned three times with ethyl alcohol 
before transfer into the MBE chamber. The MgO substrates 
were thermally treated in the MBE chamber to remove the 
organic compounds. The films were grown at different 
compositions of Ge ranging from x=0 to x=0,9 at a constant 
substrate temperature as 300 oC.  

 
 
 
 

All fabricated films were covered with 4 nm Rhodium 
layer to prevent oxidation of the surface. The thicknesses of all 
films were held at constant at 45 nm. XRD measurements 
were performed to study global information about the sample 
structure such as lattice parameters, crystalline orientation and 
crystal system with a Rigaku Smartlab spectrometer using Cu 
Kα-radiation (λ =0.154 nm) at the in-plane and the out of-
plane geometry. All measurements were made at room 
temperature. The thickness and the roughness of the samples 
were characterized with the small angle X-ray diffraction 
technique (XRR). Magnetization measurements of the films 
were carried out by using the vibrating sample magnetometer 
(Quantum Design PPMS9T) at the temperatures range of 10- 
1000K. The dynamic magnetization measurements of the 
prepared thin films were measured by ferromagnetic 
resonance spectrometer (JOEL X-band spectrometer, 9.1 
GHz) at room temperature. 

 

 
 

Figure-1: The out of plane FMR spectra as a function of magnetic field for 
different Ge concentration for Ni(1-x)Gex films 
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Co/Cu/CoO multilayers 
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Abstract— Exchange bias (EB) occurs at the interface between ferromagnetic (FM)/antiferromagnetic (AF) materials and it is 
widely considered to be an interfacial property due to short range nature of the exchange interaction. In order to investigate this 
interfacial phenomenon, we studied the effect of a non-magnetic Cu spacer layer in Co/CoO systems. Co (10 nm) / Cu (x) / Co 
(10 nm) (x = 0.6 - 2.6 nm) multilayers were grown by magnetron sputtering at room temperature on Si (100) substrates. The 
top Co layer was naturally oxidized at ambient conditions. Investigation of magnetization at room temperature revealed that 
these polycrystalline samples have a strong uniaxial anisotropy in the film plane, which results clear separation of magnetic 
easy and hard axes. Upon field cooling below the blocking temperature of AFM CoO layer, the induced unidirectional 
anisotropy competes with the uniaxial anisotropy. The dependence of exchange bias on these both axes and anisotropies will 
be presented for various Cu spacer layer thicknesses. 
 
 

 
Shifted magnetic hysteresis loop called Exchange Bias 

(EB) occurs generally at the interface of ferromagnetic (FM) / 
antiferromagnetic (AFM) bilayer thin films and is caused by 
exchange coupling of magnetic moments at the interface [1]. 
Since EB results from a unidirectional anisotropy, it manifests 
itself as a shift of the magnetic hysteresis loops along the field 
axis. This unique property opens up new application areas 
such as permanent magnets [2], magnetic recording media 
[3,4] or domain stabilizers in recording heads based on 
magnetoresistance [5]. EB is also used to pin a reference layer 
in magnetic field sensors such as spin valves [6]. 

 
Although numbers of both experimental and theoretical 

studies have been carried out in the EB phenomenon, details 
of the exact microscopic mechanism are still elusive. It is 
widely accepted that the interfacial properties clearly play a 
crucial role [1]. However, it is very difficult to precisely 
control parameters like roughness, interlayer diffusion, and 
grain size. In addition to the interface, recent studies show that 
creation of defects away from the interface and the spin 
configuration of the FM layer crucially affects the magnitude 
of EB [7, 8]. Therefore, it is required to investigate the EB in a 
systematic way with controlled parameters for better 
understanding of EB  

In this study, [Co (10nm)/Cu(x)/Co(10nm)] (x=0.6 - 2.6 
nm) multilayers were grown by magnetron sputtering at room 
temperature on Si (100) substrates. The top Co layer was 
oxidized at ambient conditions. Magnetic characterization of 
the multilayers was carried out by using vibrating sample 
magnetometer (VSM) and ferromagnetic resonance (FMR) 
techniques. Dependence of EB on the cooling field and 
temperature were investigated for different Cu spacer layer 
thicknesses. 

 
FMR measurements reveal that the samples have a large 

uniaxial anisotropy in the film plane. Since the samples are 
polycrystalline, this uniaxial anisotropy was not expected. The 
presence of this anisotropy could be attributed to our growth 
geometry. 

 

 
 

Figure-1: Dependence of HEB on the thickness of Cu non-magnetic spacer 
layer introduced at the Co/CoO interface. 

 
The exchange bias fields at 10 K were obtained from the 

shift of the hysteresis loops after cooling the films under 1 
kOe field and plotted in Figure 1 as a function of the Cu 
thickness. By increasing the Cu thickness, exchange bias 
fields reduce and persist up to the thickest Cu sample (26 
Angstrom). However, it shows deviations from linear or quasi-
linear dependence. This indicates that the type of the 
interaction between magnetic layers differs as the Cu 
thickness change. We will present more detailed analysis of 
EB properties in these multilayer thin films. 

 
This study is supported by the The Scientific and 

Technological Research Council of Turkey (TUBITAK) under 
Grant No. 114F359. 
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Electrical and Dielectric Properties Of TlSbS2 Semiconductor  
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Abstract: 
 

In present study, the electrical conductivity and 
electrical mechanism were formed parallel and 
perpendicular to the layers of TlSbS2 semicon-
ductor material which belongs to AIII BV C2VI 
molecule group was prepared by Bridgman-
Stockbarger method [1], was examined by Elec-
trical Conductivity and Dielectric Spectrometer 
(DES) instruments and the results were associ-
ated with conducting mechanism.  
 
Before electrical measurements, for obtain                
In / TlSbS2 / In structure, the crystals were cut 
with dimensions 2 x 2 x 0.7 mm3 and crystals 
on both surfaces was evaporated Indium (In) 
metal electrodes under vacuum with 10-2 Torr 
and the thickness  3000 Ǻ. The current and volt-
age characteristics measurements were analyzed 
by Keithley 2430-DC voltage sourcemeter with 
under vacuum 10-5 Torr, the temperature range 
between 233-373 Kelvin, were examined by 
Pt100 temperature sensor, and with a voltage 
range of 1-1000 Volts.  
 
The dielectric constant of  samples which were 
formed parallel and perpendicular to the layers 
were investigated frequency range between 10-2 
to 10+7 Hz with in nitrogen (N2) ambient gas at 
room temperature. When the results are com-
pared which were taken by instruments, as the 
temperature increased the conductivity in-
creased with lineer behaviour and in the voltage 
region, when the applied voltage increased the 
conductivity decreased [2].  
 
Moreover , the DES results indicate that the die-
lectric constant values were steady at the high 
frequency (102-107 Hz) but the dielectric con-
stant values were increased with frequecy de-
creased, in particular they have 800-900 values 
at low frequncy (10-2). In addition, the activa-
tion energy of semiconductor material which 
formed parallel and perpendicular to the layers 
was taken. The activation energy value was 
gained at 1.42 eV 
 

Keywords: TlSbS2, Electrical Conductivity, Dielectric 
Spectrometer, Conductivity Mechanism, Activation Ener-
gy. 
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Figure 1: Current density(J)-voltage(V) curves of 
TlSbS2 semiconductor material with different tem-
perature.  
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Abstract— Self-propelled micro / nanomotors hold considerable promise for developing innovative environmental 
applications. Here, it was fabricated catalytic micromotors based on multi walled carbon nanotubes (MWCNT). Platinum (Pt) 
was used as catalytic part and coated on the MWCNT with magnetron sputter technique. The properties of MWCN motors 
were investigated by SEM-mapping and optical microscope measurements. 
 

Carbon nanotubes applications have many different areas, 
and researchers continue to explore creative new applications. 
Reasons of this CNT’s have incredible properties, including; 

 High thermal and electrical conductivity 
 Optical properties 
 Flexibility 
 Increased Stiffness 
 High tensile strength (100 times stronger than steel 

per unit of weight) 
 Light weight 
 Range of electro-conductivity 

       
        CNT’s one of long term challenge is medical applications 
like a MWCNT-based NEMS/MEMS for medical 
nano/microrobots[1]. This robots can be use drug delivery, 
cancer sensor or many different app for human and today, 
many research is available [2,3]. 
 

 
 
Figure-1: MWCNT structure 

 
In this study, MWCNT firstly dispersed in pure water with 
helping ultrasonic bath. Then, nanotubes were dripped on to 
well cleaned glass and dried in atmospheric conditions. As a 
catalyst, Platinum (Pt) was coated by RF Magnetron 
Sputtering technique at 25 W, 6.5 mTorr working pressure and 
3 minutes. For every micro motors, speed measurements were 
done according do surfactant (Triton X-100) and fuel 
(hydrogen peroxide- H2O2) concentration.  
 

 
 

Figure-2: MWCNT/Pt micromotor movement 
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Abstract: The dielectric properties of Al/Si3N4/p type Si device were investigated for having 5 nm and 50 nm insulator layer 
thicknesses changing from 10 kHz to 1 MHz frequency interval. Dielectric constant (ε’) and dielectric loss (ε”) were generally 
decreased with increasing frequency for having different insulator layers. In addition to these, loss tangent (tan δ), ac electric 
conductivity (σac), real (M’) and imaginary (M”) electric modulus of Al/Si3N4/p-Si device were plotted and explained for 
having different thicknesses layers.   

Metal-Insulator-Semiconductor devices (MIS) have 
insulator layers such as SiO2, Si3N4, SnO2, TiO2 and SrTiO3 
between metal and semiconductor different thicknesses [1]. If 
insulator layers are ≤ 100 Ǻ thicknesses, they could be called 
(MIS) devices [2] otherwise called metal-oxide-semiconductor 
(MOS) structure [3]. One of most important characteristics of 
insulator layers in the MIS structure are having dielectric 
property which is resemble a capacitor. The aim of this work 
is to investigate dielectric properties of Al/Si3N4/p-Si having 5 
nm and 50 nm insulator layers. Insulator layers Si3N4 have 
been formed plasma-enhanced chemical vapor deposition 
(PECVD) technique. 

 
Figure-1: Changing of dielectric constant and dielectric loss with frequency 
for 5 nm and 50 nm insulator layers between semiconductor and metal  

Dielectric constant (ε’) and dielectric loss (ε”) have been 
given in Figure-1 changing frequency. These parameters 
decreased with increasing frequency could be attributed that 
interfacial dipoles have no so times to orient in altering field 
or not follow ac signal at high frequencies [1,4]. ε’ and ε” 
values of 5 nm interfacial insulator layers have higher than 50 
nm layers in different frequencies could be seen in Figure-1.  

Loss tangent (tan δ), ac electric conductivity (σac) plots of 
these devices have been shown in Figure-2 for having 5 nm 
and 50 nm insulator layers. ac electric conductivity (σac) 
values increased with increasing frequency can be depended to 
decrease in series resistance with increasing frequency [5]. 
Loss tangent (tan δ) in the initial frequency increased almost 
linearly then exhibited peaks at 400 and 700 kHz for having 5 
nm and 50 nm insulator layers, respectively [6]. The values of 
tan δ in 5 nm interfacial insulator layers is higher than in 50 
nm but σac values lower than 50 nm interfacial insulator layers.  

Changing of Real (M’) and imaginary (M”) electric 
modulus of Al/Si3N4/p-Si device with frequency could be seen 
in Figure-3 for having 5 nm and 50 nm insulator layers. M’ 
increased with increasing frequency at both condition layers 

can be attributed conduction mechanism because of the short 
range mobility of charge carriers [7]. M” values of diode 
having 5 nm insulator layers initial decreased with increasing 
frequency to 1.81 at 300 kHz then increased to 2.32 at 1 MHz. 
For having 50 nm interfacial layers, M” increased the 0.44 at 
20 kHz then decreased 0.26 at 500 kHz after increased again 
to 0.28 worth at 1 MHz [8].  M’ and M” values of having 5 nm 
insulator layers are higher than 50 nm insulator layers.  

 
Figure-2: variations of ac electrical conductivity (σac) and loss tangent (tan 
δ) for 5 nm and 50 nm insulator layers in Al/Si3N4/p-Si device 

 
Figure-3: Real (M’) and imaginary (M”) electric modulus of Al/Si3N4/p-Si 
device with changing frequency for having 5 nm and 50 nm insulator layers  
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Abstract— Surface-enhanced Raman scattering (SERS) is an emerging analytical technique for characterization of biological 
and non-biological molecules and structures. Since plasmonic properties of the nanostructures is one of the most important 
factor influencing SERS activity, fabrication of tunable plasmonic properties of SERS substrates are crucial in SERS studies. 
In this study, a novel approach for fabrication of tunable plasmonic gold nanodomes is presented.   

Surface plasmons (SPs) are the coherent oscillation of free 
electrons in noble metal film or nanoparticle surface induced 
by electromagnetic radiation in the metal-dielectric interface. 
The emerging field of research on the light-metal interactions 
is known as “plasmonics”, which is the branch of the 
nanophotonics [1,2]. Fabrication of tunable plasmonic 
nanostructures is the focal point for the design of novel SERS 
substrates due to their major contribution of electromagnetic 
enhancement to the SERS enhancement mechanism. 
Electromagnetic enhancement is directly related with surface 
plasmons generating on the nanostructures.  Thus, higher 
SERS enhancement factors are obtained when the wavelength 
of the LSPR of the nanostructure (λLSPR) is located between 
the excitation wavelength (λexc) and the wavelength of Raman 
signal (λRS) [3,4]. Several advanced methods have been used 
to fabricate 3D nanostructures to control and manipulate the 
plasmonic properties (wavelength of the surface plasmons and 
magnitude of the electromagnetic field generated on the 
surface) in order to maximize the enhancement factor for 
SERS experiments. 
 

In this study,  a novel approach for the fabrication of 3D 
gold nanodomes (AuNDs) having tunable plasmonic 
properties by combining of soft lithography and nanosphere 
lithography was demostrated. First, convective-assembly 
method was used for the uniform deposition of the latex 
particles on a glass slide (Figure 1A)  using to obtain template 
for the PDMS surfaces. After the PDMS was poured on the 
latex thin film to obtain nanovoids on the PDMS surfaces 
having different diameters and depths depending on the size of 
used latex particles (Figure 1B).  The prepared nanovoids on 
PDMS were used as template for the fabrication of AuNDs. 
The nanovoids were filled with Au by electrochemical 
deposition to obtain AuNDs (Figure 1C). When the larger 
diameter PDMS surfaces were used for the fabrication of 
AuNDs as template (Figure 2A), AuNDs  having larger 
diameter were fabricated (Figure 2B). In this way, the 
plasmonic properties of the nanostructures were tuned by 
changing of the diameters and heights of the fabricated 
AuNDs. The structural properties of all fabricated AuNDs 
were characterized using scanning electron microscopy (SEM) 
and atomic force microscopy (AFM). The characterizations of 
optical properties of nanostructure were SERS. The 
calculation of optical properties of the AuNDs  was made by 
using finite difference time domain method with the aid of a 
commercial FDTD software package (Lumerical Solutions 
FDTD Solutions) to to investigate the electromagnetic field 
distribution between adjacent AuNDs, to compare the 
experimental results and simulated values for the intensity 
dependence on heights and diameters of AuNDs. 

 
 
Figure-1: SEM images of deposited latex particles (800 nm) on a glass slide 
(A), PDMS nanovoids (B), and AuNDs (C). 
 

 
 
Figure-2: 3D AFM images of nanovoids on the PDMS prepared using 
1000 nm latex particles (A) and fabricated AuNDs (B).   
 

SERS spectra were obtained to evaluate the SERS 
performance of the fabricated AuNDs using Raman reporter 
molecules. The experimental and theoretical results showed 
that SERS performance of the AuNDs was strongly dependent 
on the heights and diameters of the structures.    

In conclusion, a novel approach for the fabrication of 
AuNDs having tunable plasmonic properties by changing the 
size of latex particles is demonstrated. The fabricated AuNDs 
having highest SERS enhancement factor offers great promise 
for their use in SERS-based sensing and characterization of 
biological and chemical structures.   
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Extracellular Synthesis of Silver Bio-Nanoparticles from Fungi Sources under Different Condition 
 

Gözde Koşarsoy Ağçeli*1, Hamideh Hammamchi1, Solmaz Mosayyebi1, Nilüfer Cihangir1 
1Hacettepe University, Department of Biology, 06800 Beytepe, ANKARA 

TURKEY 
 

 
  

Abstract— Microorganism have potential to be using in several biological applications, such as enzyme production, 
nanopartical synthesis. The main object of the work was biological synthesis silver nanoparticles from fungal species, 
Aspergillus niger, Rizopus sp., Monascus sp.. Fungal cultures were grown in malt extract broth and the biomass was harvested. 
The filtrate was challenged with 1mM of AgNO3 and incubated at 25oC under dark and light room condition. The different 
parameters, pH, different concentrations of AgNO3 and  temperature, were optimized for the synthesis of AgNPs. The AgNPs 
were characterized using UV–Visible spectroscopy. 
 
 

 
Recently, nanotechnology has emerged as one of the fastest 
growing areas of science and technology [1-3]. Silver 
nanoparticles have potential to be using in several biological 
applications.  Silver nanoparticles used in this present study 
were synthesized by standard published procedures with little 
modifications [4-6]. 
 
Here we used Aspergillus niger, Rizopus, Monascus as Fungi 
sources for synthesis this nanoparticles. Fungal cultures were 
grown in malt extract broth, and incubated at 30oC in an 
orbital shaker at a constant speed of 150 rpm. 
 
The different parameters were optimized for the synthesis of 
AgNPs including concentration of silver nitrate, concentration 
ratio of fungal extract and silver nitrate, time, temperature and 
pH which had been identified as factors which affect the 
productivity of AgNPs. The concentration of silver nitrate was 
optimized using different concentrations of AgNO3 such as 1, 
2, 3, 4 and 5 mM, respectively. The concentration ratio of 
yeast extract and silver precursor in different range. The effect 
of time on reaction was studied by using different time 
intervals from 1- 10 days of incubation. The temperature of 
the reaction was investigated by incubating at 25, 30,37 and 
45 oC, where the reaction temperature was maintained using a 
water bath.  The effect of pH on the synthesis of AgNPs was 
evaluated by suspending AgNO3 at pH of 3,4, 5,6, 7,8 and 9.   
 
The biomass was harvested by using Whatman filter paper No. 
1 and washed twice with sterile double distilled water to 
remove any medium component from the biomass. The filtrate 
was  challenged  with  1mMof  AgNO3  and  incubated at  25oC 
under dark and light room condition. The color of the solution 
slowly turned black-dark yellow indicating the reduction of 
silver ions and the formation of the AgNPs. 
 
The AgNPs were characterized using UV–Visible 
spectroscopy, optical density was taken at different 
wavelength ranging from 200 to 700nm.  
 
The aim of this study to extracellular synthesis of AgNPs 
production capacity by various fungal cultures have been 
investigated and it aim to throw the light about the importance 

of fungal for NPs production to be used in a wide variety of 
applications.   
 
*Corresponding author: gozdekosarsoy@gmail.com 
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Abstract— Biological methods can be used to synthesize silver nanoparticles without the use of any harsh, toxic and 
expensive chemical substances. Therefore, we focused on the biological synthesis silver nanoparticles from Candida species. 
Yeast cultures were grown in malt extract broth and centrifuged. Supernatant was mixed with 1 mM AgNO3 solution for the 
synthesis of AgNPs and incubated at room temperature under dark and light conditions. Silver nanoparticles were analysed 
using UV–Vis spectrophotometer and Fourier Transform Infra-Red Spectroscopy (FTIR). Its antibacterial activity checked by 
disc diffusion method. The antimicrobial index compared with other antibiotics  and it was calculated.        

 
 

Nanotechnology is rapidly growing field and deals with 
synthesis and control the materials with nano size ranges from 
1 to 100 nm [1,2] The metal nanoparticles have gained much 
attention due to various biomedical applications such as 
biological sensing, antimicrobial ointments, medical 
diagnostics, cancer therapy, drug delivery, and artificial 
implants [3,4]. 

 Nanoparticles are synthesized by several ways such as 
physical, chemical and biological methods. Among these 
methods, useing of microorganisms is an enzymatic process. 
These green routes eliminate the use of expensive chemicals 
and are eco-friendly [5]. 

The aim and objective of present study was biosynthesis silver 
nanoparticles from yeast Candida species. The species were 
freshly inoculated on Sabouraud Dextrose Broth at 30°C. The 
culture was centrifuged at 72,000 × g for 20 minutes. 

 5 ml of this supernatant was mixed with 1 mM AgNO3 
solution for the synthesis of AgNPs. All the reaction mixtures 
were incubated at room temperature under dark and light 
conditions.  

The different parameters were optimized for the synthesis of 
SNPs including concentration of silver nitrate, concentration 
ratio of fungal extract and silver nitrate, time, temperature and 
pH which had been identified as factors which affect the 
productivity of SNPs. 

The optical characteristics of the synthesized silver 
nanoparticles were analysed using UV–Vis spectrophotometer 
and Fourier Transform Infra-Red Spectroscopy (FTIR). 

The efficiency of biologically synthesised silver nanoparticles 
(AgNPs) was checked for its antibacterial activity by using 
disc diffusion method.  

 
A filter-paper disk, impregnated with the nano silver solution 
to be tested, is then placed on the surface of Mueller 
Hinton Agar .Inhibition zone was detected for various 
pathogen microorganisms.  
 

The antimicrobial index compared with other antibiotics 
which are Teicoplanin (30 mcg), Penicillin G (10 u), 
Ampicillin (10 mcg), Imipenem (10 mcg) and it was 
calculated.       
    
*Corresponding author: gozdekosarsoy@gmail.com 
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Abstract— In this work, ZrO2 thin films were coated on glass, sapphire and silicon substrates reactively by radio-frequency 

magnetron sputtering(RFMS)  method. The effects of different substrates such as glass, sapphire and silicon on the grown thin 

films were analyzed through structural and optical analysis by X-Ray Difraction (XRD), Atomic Force Microscope (AFM) and 

Raman Spectroscopy.  The experimental study showed that substrate is very effective on the structural, and morphological 

properties of ZrO2  thin films. 

Zirconium oxide (Zirconia, ZrO2)  thin films are one of 
most studied material due to unique electrical, optical and 
mechanical properties such as high resistance against 
oxidation, low thermal conductance (4.2 W/mK at room 
temperature), refractive index (2,2), wide optical band gap 
(4,2-7,5 eV) and high transparency over a wide spectral range 
from  the visible  near-infrared region1,2. Recently, due to its 
potential applications in such for integration of ferroelectric 
thin films in nonvolatile ferroelectric memories, oxygen gas 
sensors, as a componentinsolid oxide fuel cells3,4,. In addition, 
zirconia have been considered to replace SiO2 as gate 
dielectric due to its high dielectric constant ( k~25-30) and 
low leakage current level in the metal- oxide semiconductor 
transistor5. 
    Thin films of ZrO2 were deposited on different substrates 
such as glass, Si and sapphire using RFMS. Deposition 
parameters for the of ZrO2 thin films are given in table 1. 

Table-I The deposition parameters for zirconium oxide thin films 

Power (Watt)                                        80  
Oxygen Flow Rate (sccm)                    15  
Growth Time (min)                              320  
Oxygen Pressure (mT)                         0.6  
Base Pressure (Torr)                            8*10-7  
Argom Amount (sccm)                         15  
Argon Pressure (mT)                            17.5  

 

 

Figure-1: Raman  spectrum of ZrO2 thin films on glass, Silicone and Sapphire 

 

Figure-2: AFM images of ZrO2 thin films on glass, Silicone and Sapphire 
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Figure-3: XRD spectrum of ZrO2 thin films on glass, Silicone and Sapphire 
 
We axamined properties of ZrO2 thin films on different 
substrates. XRD results indicates that the diffraction peak of 
ZrO2 on glass appears at 228.97, 32.3, 50.3 
corresponding to m(-111),m(111) and t(112) respectively 
while diffraction peak of ZrO2 on silicone appears at 225.4 
and 228.9 corresponding to m(011) and m(-111). In 
addition to diffraction peak of ZrO2 on sapphire appears peaks 
corresponding to both monoclinic phase and tetragonal phase. 
These results These results are supported by the results of 
Raman spectrum. 
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Graphene, a one-atom-thick planar sheet of sp2- bonded 
carbon atoms densely packed in a hexagonal honeycomb 
crystal lattice, has attract attention due to its high current 
density, ballistic transport, chemical inertness, high thermal 
conductivity, optical transmittance and super hydrophobicity 
at nanometer scale1,2. Graphene oxide (GO) is an oxidized 
form of graphene and it contains many functional groups such 
as hydroxyl, carbonly, epoxy, and carbocyclic acid3. The 
functional groups of GO nanosheets allow a chance for their 
easy modification for various applications4. 
GO was synthesized by improved Hummers Method and it 
was coated on Si via spin coating method. To examine the 
effect of annealing temperature on raman spectrum, it was 
annealed at different temperature such as 150, 300 and 500 oC 
Products was characterized by means of AFM, SEM, Raman 
and FTIR Spectroscopy.  
 

 
 
Figure-1: 2D-3D AFM and SEM images of GO  
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Figure-2: FTIR spectrum of GO 

      

 

Figure-3: Raman spectrum of GO (a) before annealing (b) at 150 (c) at 300 
and (d) at 500 oC and Optical images of GO  

We synthesized GO by chemical proses. We obtained that 
surface roughness is 22 nm and this results was supported by 
SEM image. We obtained that ıts surface porous and wrinkled 
from SEM images. Analysis results of Raman spectroscopy 
showed that G peak was increased as the annealing 
temperature increases but D peak decreased. Then, both 
decreased at 500 oC.  
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282–285 (2006). 
[4] G.H. Lu, S. Mao, S. Park, R.S. Ruoff, J.H. Chen, Nano. Res.2 pp.192–200 
(2009). 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

376



 
 Passivation of Silicon Solar Cells via Low Temperature Wet Chemical Oxidation  

 
Gamze Kökbudak1,3, Emine Hande Çiftpınar1,2,  Olgu Demircioğlu1,3, Rasit Turan1,2,3  

1The Center for Solar Energy Research and Applications (GÜNAM), Middle East Technical University, Dumlupinar Bulvari no:1 , 
06800 , Ankara Turkey  

2Department of Physics, Middle East Technical University, Dumlupinar Bulvari no :1 , 06800 , Ankara Turkey  

3Micro and Nanotechnology Graduate Program, Middle East Technical University, Dumlupinar Bulvari no:1 , 06800 , Ankara 
Turkey 

  
Abstract— Reducing bulk and surface recombination of generated minority is crucial in the development of high 
efficiency crystalline Si solar cells. In this paper, we present results of a comparison study on different oxidation 
techniques for the surface passivation of p-type silicon. For this purpose, we employed methods like dry and wet 
chemical oxidation to form a thin SiO2 layer onto Si wafer. Dry oxidation is a well-known process by the industry 
and requires high temperature treatment that increases thermal budget of the whole process and also degrades bulk 
lifetime. For this reason, a low temperature techniques like wet chemical oxidation are highly desirable for the 
growth of thin oxide layers. In this work, 4 different wet chemical oxidation techniques based on nitric acid 
(HNO3), hydrogen peroxide (H2O2), RCA II (HCl: H2O2) and hydrochloric acid (HCl) solutions were studied and 
compared with the dry oxidation

Reducing bulk and surface recombination of generated 
minority is crucial in the development of high efficiency 
crystalline Si solar cells. As the bulk recombination could be 
suppressed by enhancing the material quality, the effect of 
surface recombination on cell performance becomes more 
dominant. The passivation of front and back surface of the cell 
can be achieved using different techniques and materials. 
Upon development of new and more sophisticated device 
architectures like PERC, PERT and IBC cells, the surface 
passivation has become even more important. Also, recent 
studies have revealed that the area under the metal contacted 
region needs to be passivated to minimize the carrier 
recombination. In all these new approaches, the use of SiO2 
appears to be an efficient way of surface passivation. In a 
recent work, very high efficiency values have been achieved 
through passivation of the whole back side of the wafer [1]. In 
the fabrication of this solar cell called TOPCon (Tunnel Oxide 
Passivated Contact), on n type Si substrate, a thin SiO2 layer is 
grown by wet chemical oxidation using a solution containing 
nitric acid. Similar cell architecture has also been proposed for 
p-type substrates 

In this paper, we present results of a comparison study on 
different oxidation techniques for the surface passivation of p-
type silicon. For this purpose, we employed methods like dry 
and wet chemical oxidation to form a thin SiO2 layer onto Si 
wafer. Dry oxidation is a well-known process by the industry 
and requires high temperature treatment that increases thermal 
budget of the whole process and also degrades bulk lifetime. 
For this reason, a low temperature techniques like wet 
chemical oxidation are highly desirable for the growth of thin 
oxide layers. This was indeed shown to be effective in the 
above mentioned study on high efficiency solar cell [1]. In this 
work, 4 different wet chemical oxidation techniques based on 
nitric acid (HNO3), hydrogen peroxide (H2O2), RCA II (HCl: 
H2O2) and hydrochloric acid (HCl) solutions were studied and 
compared with the dry oxidation. Passivation quality of the 
grown oxide layers was characterized via lifetime and 

ellipsometric measurements on symmetrical lifetime samples 
while current-voltage, external quantum efficiency, 
electroluminescence and SunsVoc measurements were carried 
out for the characterization of fabricated solar cells. 

 
Explanatory Pages 
p-type, solar grade,Cz Si wafers with thickness of 180 μm 

and dimensions of 156 mm x 156 mm were used as substrate 
and 7 cells were fabricated for each set of samples. Samples 
were pyramid textured by alkaline solutions and cleaned using 
RCA I & II solutions. After texturing, a 50Ω/□ emitter was 
formed by Phosphorous diffusion which was followed by PSG 
removal and additional RCA I & II cleanings. Oxide 
passivation processes were applied separately to the 5 sets of 
wafers. Dry oxidation was conducted at high temperature in a 
vacuum furnace under O2(g) flow, whereas wet chemical 
oxide have been grown at approximately 70 °C via immersing 
the wafers into corresponding solutions of HCl, H2O2, RCA II 
and HNO3. Oxidation step was followed by deposition of 80 
nm thick anti-reflective SiNx. Screen printing and firing steps 
were applied as the last steps of cell fabrication procedures 
which is summarized in Figure 1. 

 

  
 

Figure-1: Process Sequence of Dry and Wet Chemical 
Oxidized Solar Cells and  
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After production of solar cells, effect of oxidation method 
on passivation quality was investigated via lifetime 
measurements. Lifetime measurements of samples were 
carried out with Sinton's QSSPC lifetime tester as a bare 
silicon after RCA I& II cleanings followed by HF cleaning, 
after oxidation with dry and wet chemical oxidation 
techniques, after nitride deposition and after firing to observe 
the effect of different process steps. Figure 2 shows the 
comparison of lifetime values of obtained by dry oxidation 
and different types of wet chemical oxidations. 
 

 
 
         Figure 2. Lifetime Values for Sequential Process Steps 
 

Although dry oxidation provided the highest lifetime 
value, it is apparent that HNO3 and RCA solution based 
oxidation provided a similar level of passivation with a greater 
performance compared to H2O2 and HCl solutions. 

Similar behavior was also observed for corresponding cell 
efficiency values with the best performance of RCA based 
oxidation samples (Fig.3). 

 

 
         Figure 3. Effect of Oxidizer on Efficiency 
 
 

Considering cell performances, all wet chemical oxide 
samples showed promising performance in terms of efficiency 
and implied open circuit voltages. Samples with RCA oxide 
over performed the dry oxide samples by an increase of 0.11% 
absolute efficiency gain. Although expected enhancement in 
open circuit voltages could not be obtained in the first studies, 
SunsVoc measurements revealed promising Voc values as 
shown in Figure 4. Implied Voc values of wet chemical oxide 
samples are relatively lower than that of dry oxide samples 
which could be related to relatively poorer film quality of wet 
chemical oxide films. 

 

 
 
  Figure 4. Effect of Oxidizer on Implied Voc 
 

Considering comparable lifetime values and comparable cell 
performances, it could be concluded that wet chemical 
oxidation would be a good passivation method after necessary 
process optimizations are carried out. More details about cell 
performance analysis and process optimizations will be 
analyzed in the final manuscript. 
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Genotoxicity Of CeO2 Nanoparticules In Human Lymphocytes Assessed Using The 
Micronucleus Assay And Comet Assay In Vitro 
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Abstract 

Due to their physical and chemical properties, cerium dioxide nanoparticles (CeO2 NPs) are currently used many 
of applications such as  in biomedical industry.  The aim of this work was to investigate the genotoxic effects of 
short-term CeO2 NPs exposure to cultured peripheral blood lymphocytes as in vitro.Two genotoxicity systems  
(micronucleus and comet) were employed to provide further insight into the genotoxic potential of CeO2 
nanoparticles. Our study was used three concentrations of CeO2 nanoparticles Hydrogen peroxide as positive 
control was used. Our results indicate that CeO2 NPs have  genotoxic potential on human peripheral blood 
lymphocytes 
. 
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Abstract  Room temperature humidity sensing properties of Cu doped CoZnO (Cu0.2Co0.1Zn0.7O) nanoparticles synthesized by microwave 
assisted combustion method using urea as a fuel. The impedance and sensitivity of Cu0.2Co0.1Zn0.7O sample is strongly dependent with humidity 
and frequency. The decrease in impedance with the increase in humidity is fitted to a 3rd order polynomial and related parameters are found. For 
long-term measurements, it is observed that the impedance is stable. During physisorbtion, the chain reaction H2O+H3O+H3O++H2O is 
effective for the conduction mechanism. These Cu0.2Co0.1Zn0.7O nanoparticles can be used as a humidity sensor in technological applications 
especially where higher humidity sensing accuracy is needed. 

Humidity sensors are not used for only to test humidity; they 
are also used for controlling or monitoring humidity for 
humidifiers, dehumidifiers and air-conditioners. Humidity 
sensors are classified as resistive-type and capacitive-type 
depending on their working principles. A good humidity 
sensor should have high sensitivity, small humidity hysteresis, 
and short response-recovery time, chemical and physical 
stability, wide range of working temperature, etc. Therefore, 
researchers paid attention to produce new materials so as to 
obtain humidity sensors with excellent characteristics [1-2].  
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Figure-1: XRD patterns of Cu0.2Co0.1Zn0.7O nanoparticles. 
All the diffraction peaks (100), (002), (101), (102), (110), 
(103), (200), (112), and (201) were indexed to pure ZnO phase 
with hexagonal wurtzite structure (JCPDF 89-0510). No other 
undesired peaks due to secondary phases and/or impurity 
phases were observed.  
Table-I The average crystallite size, lattice constants, unit cell volume and the 
values ratio (c/a) of Cu0.2Co0.1Zn0.7O nanoparticles. 

DXRD 

(nm) 
a (Ǻ) c (Ǻ) c/a V 

(nm3) 
34.35 3.25 5.21 1.603 0.04766 

 
It is indicated that Ni and Co ions occupy the Zn sites in the 
hexagonal wurtzite structure of ZnO and no impurity phases 
can be detected. 
 

 

Figure-2: Variation of impedance with relative humidity at different 
frequencies. 
 
The decrease in impedance at low frequency is faster than the 
decrease in high frequency. The reason for this is only the 
effect of water molecules adsorbed on the electrical properties 
of the sample. Because, the adsorbed water molecules cannot 
be polarized at high frequency [38]. And also, the charge 
transport occurs as a surface mechanism by the increase in 
relative humidity. During the chemisorptions the sample 
becomes more conductive and of course the impedance of the 
sample decreases. When the relative humidity increases, the 
impedance decreases by the frequency [3]. 

 
Figure-3: Variation of sensitivity with frequency at 54% humidity atmosphere. 
The sensitivity is at around %99 at the highest frequency for 
all humidity levels. The reason for the higher sensitivity for 
high frequency can be slower variation of impedance at high 
frequency compared to the lower frequency [4]. 
*Corresponding author: yukselkoseoglu@sdu.edu.tr 
[1] S. Pokhrel, et al. Mater. Lett. 57 (2003) 3543–3548. 
[2] E. Şentürk, et al. Sens. Actuators A 240 (2016) 80-84. 
[3] Q. Qi, et al. Sens. Actuators B 135 (2008) 255-261 
[4] V. K. Tomer, et al. Sens. Actuators B 223, (2016) 750-760 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

380



Ni0.1Co0.1Zn0.8O nanoparticles as humidity sensor:  low humidity hysteresis and long time stability 
Yüksel Köseoğlua* and Erdoğan Şentürkb 

aDepartment of Primary Education, Faculty of Education, Süleyman Demirel University, Cunur 32260 Isparta-Turkey 
bDepartment of Physics, Sakarya University, Esentepe, 54187 Sakarya, Turkey 

  
Abstract— In this work, structural, morphological and humidity sensing properties of Ni0.1Co0.1Zn0.8O nanoparticles synthesized 
by microwave-assisted combustion method were investigated. Average crystallite size of the nanoparticles was found as 28 nm. 
The impedance of the sensor is decreasing by a 3rd order polynomial. At low frequency and high humidity levels, the sensor is 
too sensitive. It is determined that the sensor has low humidity hysteresis and long-time stability. At 100 kHz, the response and 
recovery times of the sensor are 490 s and 680 s, respectively. Also, humidity sensing and conductivity mechanism of the sensor 
has been explained. 

Humidity sensors are widely used in environment monitoring, 
weather forecast, food stocking, medicine, industrial plants, 
military, agriculture, electronics and human comfort due to the 
recognized importance of vapor concentration. For ideal 
humidity sensors, high sensitivity over a wide range, good 
chemical and physical stability, no hysteresis, short response 
time, excellent repeatability and long time effective usage are 
the key characteristics to meet with a wide range of 
application [1-2].  Therefore, too much attention paid to 
produce new materials to produce humidity sensors with 
excellent characteristics. 
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Figure-1: XRD pattern of Ni0.1Co0.1Zn0.8O nanoparticles. 

 
The diffraction peaks are narrow and sharp indicating 

the good crystallinity of the as synthesized Ni0.1Co0.1Zn0.8O 
nanoparticles. Any observation of secondary phases or 
impurity phases such as Ni, Co and NiO, CoO segregations 
confirms the single phase of Ni and Co co-doped ZnO without 
any impurity phase 

 
Table-I The average crystallite size, lattice constants, unit cell volume and the 
values ratio (c/a) of Ni0.1Co0.1Zn0.8O nanoparticles. 

DXRD 
(nm) 

a (Ǻ) c (Ǻ) V 
(nm3) 

c/a 

28.0 3.249 5.210 0.0476 1.6036 

 
It is indicated that Ni and Co ions occupy the Zn sites in the 
hexagonal wurtzite structure of ZnO and no impurity phases 
can be detected. 

 
Figure-2: Variation of impedance with relative humidity at different  
frequencies. 
 
The impedance of the sensor is strongly dependent on both 
humidity level and frequency. Since the water adsorbed at low 
humidity is less, there exists a discontinuous water layer at the 
surface of the sensor. So, the impedance becomes high and the 
conductivity becomes low. By the increase in humidity level, 
there will be continuous water level at the surface of the 
sensor. Therefore, charge transport will be ensured easily. At 
this situation, while the conductivity is increasing, the 
impedance decreases [3]. 

 
Figure-3: Variation of sensitivity with frequency at 44% humidity atmosphere. 
 
One of the most important parameters to determine the 
working frequency of a sensor is humidity sensitivity [4]. 
*Corresponding author: yukselkoseoglu@sdu.edu.tr 
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Effects of External Stimuli on AuNP Protein Corona and Live-Cell SERS 
Gamze Kuku,1*  Mustafa Culha 1  

1 Department of Genetics and Bioengineering, Yeditepe University, Istanbul 34755, Turkey 

 
Abstract— Gold nanoparticles (AuNPs) have long been used as surface-enhanced Raman scattering (SERS) substrates. In 
recent years, AuNPs were also used as substrates in live-cell SERS measurements. The close proximity of AuNPs provide the 
spectral information from living cells via SERS. Therefore, the location of AuNPs in the cells as well as the protein corona 
around them determine the resulting extracted information. In this study, external stimuli as heat, enzymatic degradation and 
reactive oxygen species (ROS) were applied on protein corona-coated AuNPs to observe spectral changes and the results were 
expanded to cell culture experiments in an attempt to track cellular changes in situ. 
 

SERS is a mode of Raman scattering where surface-
enhancement can be provided by metal nanoparticles (NPs) by 
making use of their electromagnetic field or chemical 
interactions, according to the two accepted theories [1, 2]. The 
enhancement level, up to 1014 times, enables even single-
molecule detection and this property is particularly gaining 
more interest in biological sciences and clinical diagnostics to 
detect rare molecules in living systems [3, 4].  

SERS from live cells bypasses fixative related bands in 
the spectrum and it also provides tracking simultaneous 
changes upon external stimuli [5]. AuNPs interact with the 
surrounding biomolecules in biological medium due to their 
physicochemical properties. This interaction results in the 
formation of a corona layer on the AuNP surface, which 
mostly consists of proteins. Therefore, the corona is often 
termed as protein corona [6]. Depending on the AuNP 
microenvironmental conditions such as a change in pH, 
temperature or protein content, the protein corona can change 
its composition and thickness thus leading to change in SERS 
spectrum [7]. In vitro living cells presents an even more 
dynamic environment to AuNPs; the cellular compartments 
such as lysosomes and cytosol have different pH and 
biomolecular compositions. Upon moving from one 
compartment to another or from extra- to intracellular 
environment, the protein corona can rapidly be modified.  

Moreover, the effects of an external stimulus to the cells 
results in the change of protein corona. Obtaining knowledge 
on the possible changes on SERS spectral patterns upon 
external stimuli in live cells provides extended information 
about cellular processes.  

In this study, AuNPs were incubated in various media and 
conditions at 37°C for increasing time points up to 96 h in the 
presence or absence of A549 cells to test the effect of external 
stimuli and changes on the SERS spectra. In Figure 1, a simple 
scheme for one experimental setup is shown. AuNPs tended to 
lose colloidal stability and precipitate in phosphate buffered 
saline (PBS) whereas they stay finely monodispersed in 10% 
fetal bovine serum (FBS) containing medium. Addition of 
Trypsin results in the digestion of the proteins in protein 
corona.  

Upon 24 h incubation, samples were transferred to test 
tubes and centrifuged at 16 000×g for 25 minutes at room 
temperature three times to wash out the unbound proteins from 
the AuNPs. After the washing step, 2 µl from each sample 
pellet were added on calcium fluoride (CaF2) slides and air-
dried upside down. When the droplets were dried, another 2 µl 
of AuNPs were added on the samples that did not contain 
AuNP in the incubation medium to obtain SERS signals from 
these samples. 

 

 
Figure-1: Experimental setup to investigate the effect of FBS and Trypsin. 

The preliminary results indicate that it is possible to track 
changes in the cells by observing their SERS spectra of 
protein corona. As expected, the most prominent changes 
occur in the protein secondary structure-related regions such 
as Amide I, Amide II, Amide III. 

 
Acknowledgement – This study was supported by Yeditepe 
University. 
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Biochemical Structure of Nanomaterials in Platanus orientalis Leaves 

Işıl Kutbay1*, Funda Şentürk Akfırat2 

1Gebze Technical University, Faculty of Engineering, Department of Materials Science and Engineering, Gebze-Kocaeli, 41400, Turkey 
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Abstract— Platanus orientalis trees are commonly used in ornamental and medicinal. In this study, P. orientalis leaves were analyzed by using 
XRD, ATR-FTIR. According to XRD results the phase structures were identified as whewellite (C2CaO4.H2O), schertelite 
(Mg(NH4)2H2(PO4)24H2O), silicon oxide (SiO2),  amide (C13H17N7O3) , ester (C37H68O8), benzene   (C28H40O10) and ATR-FTIR results 
characteristic peak values were detected functional groups as (P-O), (C=O), (Cl≡O), (C-O), (P-O-H), (C-H), (N-H), (O-C=O), (K-N≡O), (Ca-
C≡O), (N≡H), (C=H), (N=O), (O-H), (C≡H), (N≡N), (Si-O-Si). Different nanoparticles from the leaves of different habitat in the Mediterranean 
Region can be obtained by using developed P. orientalis extract process. 

 
Platanus orientalis trees are commonly used in 

ornamental and medicinal [1]. These trees contain minerals 
which play vital role as structural and functional components 
of protein and enzymes in the living cells. Each mineral 
affects a number of different functions in plant, human and 
animal body [2,3]. The stems, leaves, buds, barks and 
blossoms of P. orientalis are known as nanomaterial resources 
with parts of extract [4,5] and isolated compounds [4]. They 
can be directly or indirectly used for the treatment of different 
diseases and improving all living organisms’s health [6].  

In this study, P. orientalis leaves were obtained from the 
Mediterranean Region (Alanya and Manavgat) of Turkey at 
the autumn period. All of the specimens were dried in air 
before using analytical techniques. The leaves were analyzed 
by using X-ray diffraction (XRD), Attenuated Total internal 
Reflectance- Fourier Transform Infrared Spectroscopy (ATR-
FTIR). From X-ray diffraction pattern (Figure 1), crystaline 
phase and biochemical compositions of the leaf specimens 
were identified as whewellite (C2CaO4.H2O), schertelite 
(Mg(NH4)2H2(PO4)24H2O), silicon oxide (SiO2), amide 
(C13H17N7O3) , ester (C37H68O8), benzene   (C28H40O10) in Table 
I. According to ATR-FTIR analysis results (Figure 2), 
characteristic peak values of the leaf specimens were detected 
functional groups as (P-O), (C=O), (Cl≡O), (C-O), (P-O-H), 
(C-H), (N-H), (O-C=O), (K-N≡O), (Ca-C≡O), (N≡H), (C=H), 
(N=O), (O-H), (C≡H), (N≡N), (Si-O-Si).  

 
The biochemical compositions and the functional groups 

of P. orientalis are responsible for various biomaterial, 
biosorbent and medicinal properties of the leaves. Despite the 
growth of P. orientalis trees in the same region, changes of 
formation biochemical composition of nanomaterials in the 
leaves are observed, due to the existence of the trees grow in 
different habitat. Different nanoparticles from the leaves can 
be obtained by using developed P. orientalis extract process. 

 
Table-I XRD analysis results of P. orientalis leaves 

Figure-1: XRD analysis peak patterns of P. orientalis leaves in (a) Manavgat 
and (b) Alanya regions 

 
 
 
 
 
 
 
 
 
 

 

Figure-2: ATR-FTIR spectrum results of P. orientalis leaves in (a) Manavgat 
and (b) Alanya regions 
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Issues Related to the Large Scale Production of Nano‐Oxides by Flame Spray Pyrolysis  
Nesrin E. Machin 1* 

1Department of Chemical Engineering and Applied Chemistry, Atilim University, Ankara-Incek, 06836, Turkey 
 

Abstract— The field of nanotechnology and its applications are growing rapidly in recent years. One of the main issue in the 
production is the cost issues. Currently, industrial scale productions are done by a variety of techniques that are time 
consuming, and involve several production steps. Flame Spray Pyrolysis (FSP), is a very versatile technology with a large 
product range capabilities and advantages. Production in only one step results in important savings in time, energy and cost.  
 

Combustion synthesis of nanomaterials provides 
significant advantages, because of the available heat of 
combustion to activate the precursor reaction in a single step 
synthesis, provided that the final product properties can be 
controlled [1]. The important task here is to tailer the size and 
the properties of the particles to the needs of the application on 
which its function is based. A broad spectrum of metals and 
mixed metal oxides are produced by this method including 
catalysts [2]. The incentive to produce catalyst particles in 
nano size is to maximize the surface area of the active phase 
for reactions, providing higher reaction rate as well as a 
significant cost reduction. The most important commercial 
products produced by combustion synthesis are carbon blacks 
(Cabot, Degussa, Columbia), fumed silica (Cabot, Degussa), 
pigmentary titania (DuPont, Millenium, Kerr-McGee) and 
optical fibers (Corning, Lucent, Sumitomo) [3]. 

 

 
Figure-1: (a) Schematic of the experimental flame spray 

pyrolysis setup, (b) picture of the pilot scale rig during 
production of nanopowder [4] 

Flame Spray Pyrolysis (FSP) technology is probably the 
most versatile technique known for the production of 
nanoparticles, including very complex ones, in a single step in 
a laboratory scale. Simple schematic of the system (a) and a 
pilot plant burner (b) are shown in Figure 1. Nearly all 
periodic table elements in the form of oxides, phosphates, 
carbonates or others, as well as doped materials and binary or 
even more complex multicomponent materials can be 
produced by this technology. 

 
There are various issues related to the scale-up of the FSP 

technology from laboratory to industrial level.  Increasing  the  
precursor  concentration  lowers  the  cost  of  additional  
solvent  while  intensifying  the  production  rate.  Replacing  
the dispersion oxygen  with  air  would  result  in  huge  saving  
for  the  oxidant  cost at  the  industrial  scale  production  
rates.  The  process safety  would  be  increased  when  air  is  
used  as  the  dispersion  gas since  extra  nitrogen  needs  to  
be  heated  up  which  lowers  the  flame temperature [5]. 
However, although these measures lower the cost, the most 
fundamental issue is the formation of nanoparticles with larger 
diameters with an increase in feed rate and concentration. 
Substantial research is required in order to scale up the FSP 
technology under the constraints of maintaining the purity and 
the size of the particles for producing nanoparticles in large 
scale. In this talk, the issues related to the use of FSP 
technology for the production of nanoparticles will be 
reviewed.  
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Abstract— Two dimensional (2D) Transition Metal Dichalcogenides (TMDC) are significant and novel material for optical 
and electronical applications due to their unique physical properties such as high carrier mobility and conductivity, together 
with high optical transparency. In these 2D materials family, tungsten disulfide (WS2) promises great potential due to indirect 
to direct bandgap transition and its large bandgap compared to the other TMDCs. However, controllable synthesis of these 
materials is still presenting a challenge on itself. In this study, we report on a growth optimization of monolayer WS2 on SiO2 
substrate with chemical vapor deposition (CVD) technique by varying growth time, temperature, and S to WO3 precursor 
ratio. In this study, we achieved to grow monolayer WS2 flakes and showed the measurements using Raman scattering and 
photoluminescence (PL) spectra together with optical microscopy and SEM investigations. 

 
 

In this study our aim was to effectively achieve 
monolayer WS2 flake growth. However, synthesis of two 
dimensional (2D) Transition Metal Dichalcogenides (TMDC) in a 
controlled way is still a challenge. To be able to do that we 
varied the growth time, temperature, S  to WO3 precursor 
ratio and carrier gas type flow through the quartz tube in the 
CVD system.  

 

 
 

Figure-1: CVD system 

         After WS2 growth, characterization of grown samples 
was carried out in a systematic way. In this work, we evaluate 
the grown layers by photoluminescence (PL) and Raman 
spectroscopy together with an SEM investigation. We identify 
monolayer WS2 flakes with 62 cm-1  distance of two main 
peaks, which are fingerprints of this material, by Raman 
spectroscopy [4]. In Fig.3 our Raman spectroscopy result is 
seen. At the same time, the PL peak around 630 nm also 
supports monolayer WS2 flakes identifications. We further 
evalute our grown substrates with SEM and optical 
microscopy. We effectively demonstrate tunability of the size 
and shape of monolayer WS2 flakes as a function of growth 
parameters. In our study it is seen that, precursor rate 
depending on substrate – precursor distance and carrier gas 
type such as H2 gas addition to the main carrier gas are 
crucially important. Finally, we elaborate on potential use of 
fabricated WS2 in functional devices such as photodetectors, 
solar cells and piezoelectric applications. 

 

                   

Figure-2: SEM image of  monolayer WS2.  

 

            

Figure-3: Raman measurement result of monolayer WS2.  
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Determination of optical and contrast properties of BCzVB organic light emitting material 
(OLEM) material by using solution method 
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Abstract- In this research, effect of  solvents on optical and contrast characteristics of solutions of BCzVB organic light-
emitting material (OLEM) has been studied by using solution method. Optical and contrast parameters such as absorption 
coefficient, molar/mass extinction coefficient, absorption band edge, optical band gap, incidence/refraction angle, 
real/imaginary parts of dielectric constant, electric susceptibility, contrast, optical/electrical conductance of BCzVB were 
determined and they have analyzed in perspective of solvent effects of BCzVB solutions.  
 

In the recent years, it has been valued that organic light 
emitting polymer (OLEP) materials can be very workable due 
to efficient application area such as full color flat display [1-
3]. Some of them has been 1, 4-Bis [2-(3-N-ethylcarbazoryl)-
vinyl] benzene (BCzVB) and its derivatives such as BCzVBi; 
they have major role in OLED devices.  

Fig. 1 indicates the plot of absorption coefficient vs. E of 
the solutions of the BCzVB material (62.90 µM) for different 
solvents. 

 
Fig. 1. The plot of absorption coefficient vs. E of the solutions 
of the BCzVB material (62.90 µM) for different solvents. 

 
Fig. 2 shows the transmittance spectra vs. wavelength of 

the solutions of the BCzVB material for different solvents. 

 
Fig. 2. The transmittance spectra vs. wavelength of the 
solutions of the BCzVB material for different solvents. 

Dichloromethane (DCM), tetrahydrofuran (THF) and 
Chloroform solvent have been used to reach lower optical 
band gap (Eg) values (2.819, 2.839, and 2.852 eV, 
respectively).  

Fig. 3 shows the contrast (αc) vs. E of the solutions of the 
BCzVB material for different solvents. The contrasts of the 
BCzVB material for DCM, THF, and Chloroform solvent 
have increased with increasing photon energy. Contrasts of 
BCzVB material keenly increase starting point about 2.70 eV 
up to about 2.94 eV. The contrast value of the used material 
for THF is the highest contrast value, is about 1.015 (at 2.97 
eV), while lowest one is for chloroform, and is about 0.976 (at 
2.97 eV). For DMC solvent, the contrast value is given about 
1.013 (at 2.91 eV). 

 
Fig. 3. The contrast (αc) vs. E of the solutions of the BCzVB 
material for different solvents. 
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Nano-doped textile materials production by spinning synthetic fibers 
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Abstract— In recent years nanotechnology have become one of the most popular methods in textile industry to get products of 
high added value. Accordingly, works to make use of nanotechnology in textiles have been growing up. For example, nano-
additives serving the purpose brings in such properties to the fibers as antibacterial, UV protection, self-cleaning, fireproof etc. 
In this paper, having summerized the methods of nanotechnology applications in textile processes, one of these methods –
nano-doped textile materials production- is focused and the results of the works on this subject and recent technologies related 
are reviewed. 
  
Key words: textile, nanomaterials, spinning, synthetic fibers 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

387



Development of magnet system for NMR measurements 
Ayşe Maraşlı1*, Yavuz Öztürk 1,2, Bekir Aktaş1, Bulat Rameev1,3 

1Physics Department, Gebze Technical University, 41400 Gebze/Kocaeli, Turkey 
2 TÜBİTAK BİLGEM, 41470 Gebze/Kocaeli, Turkey 

3 Kazan E.K. Zavoisky Physical-Technical Institute of RAS, 420029 Kazan, Russian Federation 
 
Abstract – The most important and expensive part of the high resolution NMR is a magnetic system. Superconducting cryocooled magnets, usually 
used to obtain high-field magnetic field, are very expensive and complex in construction. Taking into account that in many branches of NMR 
(especially in research of nanomagnetic materials or in NMR relaxometry) obtaining very high and uniform field is not important, development of 
low-cost magnetic systems come into prominence. Magnetic system constructed from permanent magnets is presented below.   

Nuclear Magnetic Resonance (NMR) is a one of the most 
important techniques of scientific research, having versatile 
industrial applications as well. Nuclear Magnetic Resonance 
(NMR) is a physical phenomenon and it is based on, when 
matters are put in strong magnetic field, atoms in matters such 
as hydrogen atoms resonate or absorb energy at a specific radio 
wave frequency (RF). NMR spectroscopy is related to nuclear 
magnetism, which is a characteristic of certain atoms with 
nuclear spin I≠0. Magnetic resonance arises from the 
interaction of magnetic moment of such nuclei with radio 
frequency (RF) energy in the presence of a strong magnetic 
field [1].  

Since the first experiments of Isidor Rabi in 1938, NMR 
has made a profound impact on various spheres of science and 
technology; and turned out in one of the most powerful research 
methods. It is approved as one of the best method for obtaining 
anatomical images of human subjects and animals. It is used in 
material science as a technic to study various physicochemical 
properties of technologically important substances. It is widely 
used in food industry, e.g. to measure moisture or oil content 
and to control food quality. It has also found application in 
petroleum industry for controlling refinery process and well-
logging [2]. There are several kinds of NMR techniques, such 
as high resolution NMR, solid state NMR, low field (time 
domain) NMR, zero field NMR, etc.  The quantity usually 
measured in a high-resolution NMR is the resonance frequency 
 of the NMR lines (characterized by the chemical shift 
(/, which depends on the chemical environment. For 
hydrogen atoms the shift  is very small, therefore intense and 
at the same time very uniform static magnetic field produced 
by superconducting solenoid magnets (with 9.4 T magnetic 
field for 400 MHz NMR operating frequency) is required [2,3]. 
However, in last years, low-field NMR devices (NMR 
analyzers) have found very wide applications in different 
industrial and agricultural fields, such as food products, 
medicine and petrochemical industry. Widespread application 
fields of low-field NMR include determining moisture, oil, and 
hydrogen and flour amount. For instance, manufacturers of 
eatable oils prefer to buy raw products according to the oil 
content in a substance [4]. Another very important field of 
NMR is the studies of magnetically ordered materials by using 
NMR active nuclei (10,11B, 53Cr, 55Mn, 57Fe, 59Co, 63,65Cu, 
143,145Nd, etc.). It is known that large and rather uniform 
magnetic fields (so called hyperfine field) appear on a nuclei in 
magnetically ordered materials due to hyperfine interactions. 
Therefore, NMR in magnetically ordered materials can be 
observed without external magnetic field [5]. For that reason, 
low or moderate magnetic field, produced by e.g. electro 
magnets or permanent magnets rather than high magnetic field 

of superconductor solenoids are needed for time domain NMR 
or NMR in ordered materials. Taking into account very high 
cost of high resolution NMR mainly due to use of SC solenoid, 
such non-expansive solutions are attractive for many 
researcher.  

We present a design of low-cost permanent magnet system 
to be used in solid state or time-domain NMR measurements. 
Two kind of NdFeB permanent disc shaped magnets were 
bought from Shanghai Jinmagnets Company. The magnets 
were nickel coated N33H grade, characterized by the following 
parameters; 1.130 T remanence magnetic flux density (Br) , 836 
kA/m coercivity (HcB), 1.353 kA/m intrinsic coercivity (HcJ) and 
120 °C maximum operating temperature, Two types of magnet 
system with different sizes were constructed. The sizes of discs 
were as follows: OD 50 mm x 10 mm and OD 100 mm x18 mm. 
In order to confine the magnetic field in the space between two 
magnets, they were fixed inside the cage made of soft iron. Also 
soft iron pole caps were placed on each magnet to improve the 
magnetic field homogeneity. Low carbon iron pieces were 
supplied from SCK medical electronics company. The 
photograph of the system with smaller sizes is given below: 

   

Figure-1: Portable magnetic system. 

As shown in Figure 1, permanent magnets disks are placed 
enclosed by soft iron flux concentrator covered by pole caps. 
Air gap between the magnet poles is 10 mm. 
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Figure-2: Magnetic flux density of bare magnet.  
                      

Magnetic flux density on the bare magnet was measured 
with five millimeters steps. Distribution of magnetic flux 
density of bare magnet (before placing into iron cage) is shown 
in Figure 2. The magnetic flux density in air gap of constructed 
system was measured later and rather uniform magnetic field is 
observed in the magnet center (Figure 3). At the center of 
magnetic system, the magnetic field intensity was 
approximately 540 mT.  
 

 
 

Figure-3: Magnetic flux density of gap between magnets.  
    

We have also performed theoretical calculations of both 
small and larger magnet systems. Pilot NMR measurements of 
using smaller magnet are also presented. 
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The effect of calcination temperature on cation exchange capacity of mesoporous bentonite From 
Siah-Khane region 
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Abstract— The Iranian bentonite, sampled from the Siah-Khane region was washed and heat treated at different temperatures 
(400, 600, 800 and 1000°C). The prepared samples were characterized to evaluate their physical and chemical properties by X-
ray powder diffraction (XRD), X-ray fluorescence analysis (XRF), Scanning electron microscopy (SEM) and N2-sorption 
analyzes. In addition, the cation exchange capacity of them was determined by methylene blue test. The results showed that the 
bentonite possess a mesoporous structure with a high surface area (83 m2/g). In addition, the sample which calcined at 400°C 
presented the highest cation exchange capacity.  
 

Bentonite mostly consist of fine clay minerals like 
montmorillonite and other crystals such as quartz, cristobalite 
and opal [1]. Some special properties such as the large specific 
surface area, chemical stability and high cation exchange 
capacity, have introduced bentonite as a great adsorbent. 
Bentonite powder is used widely in the regeneration and 
clarifying of wastes [2]. Cations, non-ionic and polar 
contaminants from environment can be adsorbed on the edges 
and faces of bentonite particles [3]. 

Bentonite powder can be activated by inorganic acids 
which generally rises the specific surface area and acidity of 
bentonite[4]. This process generally followed by heat 
treatment which enhances the adsorption capacity[5]. It is 
reported that the methylene blue adsorption test can be used to 
determine the cation exchange capacity (CEC) and specific 
surface area (SSA) of bentonite [6]. 

In this study the effect of heat treatment on structural and 
adsorption capacity of washed Iranian bentonite from Siah-
Khane region is evaluated.  

Results showed that the acid-activated sample presents a 
layered mesoporous structure (type IV isotherm and type of 
hysteresis loop is H3). Mean pore size, total pore volume and 
surface area of the sample are 9.2 nm, 0.19 cm3/g and 83 m2/g 
respectively.  

Then the acid-activated sample heat treated at different 
tempratures (400, 600, 800 and 1000 °C). Figure 1 shows 
XRD pattern of the sample at 400 and 600°C. It can be seen 
that higher calcination temperature lead to achieving narrower 
peaks and larger crystal sizes.  

 

 
 

Figure-1: XRD pattern of the acid activated bentonite at two different 
calcination tempratures (400 and 600°C) 

Cation exchange capacity (CEC) of heat treated samples tested 
by MB experiment (20 mg/L) and the results are presented in 
Figure 2.  

 

Figure-2: MB degredation by bentonite samples 

As it can be seen, acid-activated bentonite which heat treated 
at 400°C shows the best performance and 1000°C destroy 
CEC of the sample completely. Although calcination 
temprature improves adsorption properties of activated 
bentonite, high tempratures reduce surface area of the material 
[7]–[9]. So, as CEC is directly related to surface area of the 
materials, lower amount of MB was absorbed on the surface of 
the bentonite at elevated tempratures. 

 
*Corresponding author: b_mazinany@alumni.iust.ac.ir 
[1] S. Salemet et al., Chem. Eng. J.260, 368 (2015). 
[2] H. H. Murray et al., Appl. Clay Sci. 17, 207 (2000). 
[3] F. Dellisanti and G. Valdré, Appl. Clay Sci. 28, 233 (2005). 
[4] A. Salem and L. Karimi, Korean J. Chem. Eng. 26, 980 (2009). 
[5] M. Vlasova et al.,  Sci. Sinter.35, 155 (2003). 
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Synthesis and Characterization of Quercetin Based Inorganic-Organic Hybride Cyclomatrix 
Polyphosphazene Nanospheres via Self-Assembly Approach 

Simge Metinoğlu,1,* and Yasemin Süzen1 
1 Chemistry Department, Faculty of Science, Anadolu University, Eskişehir 22600, Turkey 

 
Abstract— In this study, cyclomatrix-type polyphosphazene nanospheres (QCT-NS) have been synthesized using quercetin (QCT) and 

hexachlorocyclotriphosphazene (HCCP) as a monomer molecule and crosslinker, respectively via precipitation polymerization technique. Also, 
concentration ratio of the molecules (QCT, HCCP) and reaction time have been studied to determine the best morphology. The characterization 
of polyphosphazene QCT-NS were performed by SEM, FTIR, UV, ZETA, TGA and XRD. 

  

       Quercetin (3,5,7,30,40-pentahydroxyflavone) is one of the 
most common flavonols which is widely present in fruits, 
vegetables, seeds, nuts, flowers, barks and leaves [1]. 

The flavonol quercetin is one of the most potent 
biomedical agents known. Several types of diseases are 
inhibited by this biocompound such as cataract, coronary heart 
disease, diabetes and cancer, especially prostate cancer [2-5]. 
       In this study, cyclomatrix-type polyphosphazene 
nanospheres were synthesized using quercetin (QCT) as a 
monomer and hexachlorocyclotriphosphazene (HCCP) as a 
crosslinker via precipitation polymerization technique, Figure 
1. Different concentrations of QCT and HCCP have been used 
to determine the best morphology, Table I. The best mol ratio 
was determined as 1:1/QCT:HCCP by SEM results, Figure 2. 
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Figure-1: Synthesis reaction of QCT-NS 

Table-I Compositions of microspheres at constant HCCP concentration. 
 

 

 
                                                  

 

Figure-2: SEM images of QCT-NS with different mol ratios of QCT and 
HCCP a) 1:1 b) 1:2 c) 1:3 d) 1:4 (QCT:HCCP) 
 

Experiments were performed for different reaction times, 
30 min, 1 h, 1.5 h, 2 h, 2.5 h, 3 h, using the same path for 
selected best mol ratio (1:1) and morphologies of spheric 
particles investigated by SEM. The particle sizes of 

nanospheres were determined by ZETA and approximately 
observed as 361 nm.  

       

Figure-3: FTIR spectra of QCT-NS 

                      

Figure-4: XRD spectrum of QCT-NS  

       The FTIR spectrum of QCT-NS is given in Figure 3. O-H 
stretching band indicating hydroxyl group on the nanospheres 
were observed at 3403 cm−1. The characteristic P=N and P-N 
absorption bands of HCCP were observed at 1244, 1197 and 
1006 cm-1, respectively.  The weak P-Cl bands at 565 cm-1 
showed that nanospheres still contain chloride atoms in small 
quantities. Quercetin and QCT-NS displayed absorption peaks 
at 255, 372nm and 270, 379-382 nm in methanol, respectively. 
Also, QCT-NS revealed a fluorescence emission peak at 562 
nm when excited with 280 nm light in methanol, despite 
quercetin has no fluorescence emission in same conditions. 
Characteristic XRD peak of QCT-NS appear at about 18º. 
XRD pattern show that QCT-NS have amorph structure, 
Figure 4.  

*Corresponding author: smetinoglu@anadolu.edu.tr 
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Quercetin (QCT)  HCCP TEA    Solvent (Acetone)   
0,1g 0,115g 3ml 30ml 
0,2g 0,115g 3ml 30ml 
0,3g 0,115g 3ml 30ml 
0,4g 0,115g 3ml 30ml 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

391



 

Detection of Bacteria with EIS using Bacteriophages and GNRs 
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Abstract 

“Electrochemical Impedance Spectroscopy” (EIS) 
was applied for detection of bacteria using 
bacteriophages as bioprobe together with gold 
nanorods (GNRsGNRs). Escherichia coli - E. coli 
K12 was used as a model target bacteria and also 
for propagation of its specific T4-phages. Gold 
nanorods (GNRs) were synthesized by a two-step 
protocol and characterized by different techniques. 
The EIS measurements were conducted in an 
electrochemical cell consisted of the three electrode 
system. Single-use pencil graphite electrodes (PGE) 
were modified by physical adsorption of GNRs to 
increase interfacial conductivity – therefore 
sensitivity for impedimetric measurements. The 
interfacial charge-transfer resistance values (Rct) 
sharply decreased after GNRs deposition. Phages 
were adsorbed on these electrodes by a simple 
incubation protocol at room temperature, which 
resulted increases in the Rct values which was 
concluded as a result of nonconductive phage 
layers. These phage-carrying GNRs-PGEs were 
used for impedimetric detection of the target 
bacteria, E. coli. Significant increases at the Rct 
values were observed which were attributed to the 
insulation effects of the adsorbed bacterial layers. 
Increases were more when the bacterial 
concentrations were higher. In the case of the non-
target bacteria - Staphylococcus aureus (S. aureus), 
the conductivity noticeable decreases (due to 
nonspecific adsorption). However, in the case of E. 
coli, Rct values increased time dependent and 
reached maximum in about 25-30 mins, then 
decreased gradually, as a result of bacterial lysis  
due to phage invasion on the electrode surfaces. In 
contrast, there was no time dependent changes with 
the non-target bacteria- S. aureus (no infection no 
lytic activity). It was concluded that target bacteria 
could be detected by using this very simple and 
inexpensive detection protocol with a minimum 
detection limit of 103 CFU/mL in about 100 µL 
bacterial suspension.  

Keywords: Electrochemical Impedance 
Spectroscopy; Bacterial detection; Bacteriophages; 
Gold nanorods; Pencil graphite electrodes 
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Benzimidazole-Thiophene Based Small Molecules with Various Electronic Subunits for Organic Solar 
Cell Applications 

Gözde Murat Saltan,1* Eser Kırmacı,1 Haluk Dinçalp,1 Merve Kıran 2 and Ceylan Zafer 2   
1 Department of Chemistry, Faculty of Arts and Science, Manisa Celal Bayar University, Muradiye Campus, Yunus Emre-Manisa 45140, 

Turkey 
2 Ege University, Solar Energy Institute, Bornova, Izmir, 35100, Turkey 

  
Abstract— New benzimidazole-thiophene based dyes coded as DTBI-1, DTBI-2 and DTBI-3 have been synthesized from 
benzothiadiazole core through common organic reaction pathways. Different electronic contributions of side groups on the 
photophysical and electrochemical characters of benzimidazole main group were discussed in detail. These three new dyes 
were synthesized for the scope of the project TÜBİTAK 113Z250 and characterized by FT-IR, 1H-NMR and 13C-NMR 
spectroscopy. Incorporation of the synthesized dyes in the active layer of the organic solar cells were studied and their 
photovoltaic performances were discussed. 
 

Organic photovoltaics (OPVs) have been attracting 
substantial interest due to their significant advantages of low 
cost, lightweight and favorable solution processability, as well 
as their potential application in ink-jet printing and roll-to-roll 
process for flexible large-area devices [1]. 

New family of organic semiconductors is in progress for 
the development of cheap and high performance photovoltaic 
materials. Benzimidazole is one of the acceptor units used in 
D–A–D type polymers having wide absorption spectra. Also, 
it has been proved that the drugs based benzimidazole have 
high thermal stability when compared their analogues. Also, 
benzimidazoles have high transporting ability for electrons 
due to electron withdrawing imine (C=N) bonds in their 
heterocyclic structures [2-3].  

In this study, we have synthesized three new 
benzimidazole-thiophene based organic dyes, DTBI-1, DTBI-
2 and DTBI-3. Figure-1 shows that synthetic route for 
synthesis of DTBI-(1-3) dyes. The optoelectronic properties of 
the synthesized dyes were studied by UV-vis, fluorescence 
spectroscopy and cyclic voltammetry (CV). Finally the 
photovoltaic properties of the small molecules were 
investigated by fabrication of the OPV devices with the active 
layer of P3HT:DTBI(1-3):PC71BM. 
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Figure-1: Synthetic route of new benzimidazole-thiophene type dyes. 

 
 

 
Figure-2: Current–voltage characteristics of an OPV cell for DTBI-2 dye. 

Figure-2 gives J-V curves of photovoltaic devices using 
P3HT:DTBI(1-3):PC71BM blends as active layers with 
different dopant ratios for DTBI2 additives. The best device 
using DTBI2 small molecule as additive with ratio of 5% 
exhibits a VOC of 0.42 V, ISC of 7.19 mA/cm2 and FF value of 
32 with PCE of 0.98. 
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Abstract— Some naturel dyes shown below as Rbf-II and Rbf-III have been synthesized from riboflavin vitamin with a few 
modifications. Rbf-II and Rbf-III materials were synthesized for the scope of the project TÜBİTAK 113Z250 and 
characterized by FT-IR, 1H-NMR and 13C-NMR spectroscopic techniques. Their photophysical and electrochemical properties 
were investigated and organic photovoltaic cell studies of these dyes were performed. Also, their mobility measurements were 
compared. 
 

Organic solar cells (OPVs) are less expensive than 
silicon-based solar cells. Also, there are important advantages 
such as lightness and flexibility of the materials. Today, OPVs 
are comprised of heterojunction systems where the electron 
donor (D) and acceptor (A) groups are inside there. When the 
solar photons are absorbed, the excitons, named as electron-
hole complex, which can easily diffuse the D/A interface, are 
formed. They are dissociated into free holes and electrons. 
Holes and electrons having opposite polarity carriers transport 
through the donor and acceptor channels to anodes and 
cathodes, respectively. Subsequently charges are collected at 
the electrodes, resulting in the generation of electrical power 
[1-2].  

 
Riboflavin (Rbf) is a vitamin of the B group (vitamin B2) 

consisting in a conjugated isoalloxazine ring (flavin) and a 
five-carbon carbohydrate (ribitol). Riboflavin can be found in 
milk, cheese, leafy green vegetables, liver, kidney, legumes, 
yeast, mushrooms and almonds.  It is practically non-toxic and 
it is intrinsically fluorescent. This material, found in 
abundance in nature, have not yet been discovered for 
technological studies. In the literature, there are no articles 
about riboflavin material to be used as the active layer in 
BHJC systems. These kinds of superior photophysical 
properties of natural molecules can be converted to suitable 
material for OPV structures with positive results for solar cell 
technologies by making a few modifications. Thus, there will 
be taken important steps in the direction of development for 
technologies with cost-effective and environmentally suitable 
ones [3-4].  

 
In this study, novel riboflavin dyes shown in Fig. 1 were 

synthesized, characterized and applied in OPV devices. 
Photophysical and electrochemical properties of the dyes are 
compared with each other in different solvents of polarities 
and also on thin films. Fluorescence decays of the synthesized 
dyes were analyzed in single-photon timing measurements. 
Fig. 2 shows the CV graphs of Rbf-II and Rbf-III dyes. 
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Figure-1: Synthetic pathways of the target riboflavin 
 
 

 
 

Figure-2: Comparison of cyclic voltammograms of Rbf-II and Rbf-III dyes 
coated on glassy carbon working electrode in 0.1 M [TBA][PF6]/MeCN (scan 
rate: 100 mV s- 1). 
 

Finally, the photovoltaic properties of the small molecules 
were investigated by fabrication of the OPV devices with the 
active layer of P3HT:Rbf-(II-III). Also, mobility 
measurements were compared for neutral and ionic form of 
the synthesized riboflavin Rbf-II and Rbf-III.  
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Abstract— 40 keV Fe+ ions were implanted in the single crystal (100) and (001) TiO2 rutile thin films with doses in the range 
of (0.50-1.50)1017 ions/cm2 at ion current densities of 8A/cm2. Ferromagnetic resonance studies were performed at room 
temperature in X-band (9.5 GHz) for various orientations of implanted sample surface with respect to the applied DC magnetic 
field. Room temperature ferromagnetism in the single crystal (100) and (001) rutile thin films have been observed.  

In last decades, spin-based electronics (spintronics) has attracted 
the attention of many researchers. Spintronics is the technology, 
which is based on use of a spin of electron for information processing 
or storage. This field exists between the magnetism and 
semiconductor electronics. It is believed that diluted magnetic 
semiconductors, e.g. wide-band oxides doped by 3d transition 
elements (Co, Ni, Fe, V, etc.), will serve as a basic material for 
construction spintronic devices. Room-temperature ferromagnetism 
has been observed and reported for a number of different oxide 
systems such as  TiO2, ZnO, ITO, SnO [1,2,3]. 

In this work, single-crystal rutile films  have been implanted 
with 40 keV Fe+ ions with doses in the range of (0.50-1.50)1017 
ions/cm2 and with ion current density of 8A/cm2 have been 
performed. Ferromagnetic resonance (FMR) technique has been used 
to investigate the magnetic properties of the single crystal (100) and 
(001) TiO2 rutile substrates implanted with iron ions.  Ferromagnetic 
resonance (FMR) absorption spectra of iron-implanted rutile films 
were obtained on Bruker EMX Electron Spin Resonance (ESR) 
spectrometer at X-band frequency 9.5 GHz.  

In our study, room temperature ferromagnetism in the single 
crystal (100) and (001) TiO2 thin films with the 0.5-1.5 1017 
ions/cm2 implantation doses have been observed. The FMR signal is 
observed in all the samples with the intensity increasing with the 
implantation dose. The dependences of resonance field on the DC 
magnetic field orientation of the samples with implantation doses for 
the substrate planes of (100) and (001) are presented in Figure 1. 

An origin of room temperature ferromagnetism in the single 
crystal (100) and (001) TiO2 rutile thin films formed by heavy ion 
implantation with the (0.5-1.5)1017 has been discussed. The 
anisotropic ferromagnetism is attributed to textured growth of the 
iron magnetic nanoparticles. As result of the nanoparticle growth 
aligned with respect to the structure of the host rutile matrix, the in-
plane magnetic anisotropy of the samples reflects the symmetry of 
the crystal structure of the TiO2 substrates. 
 
 

 

 
Figure 1. Out-of-plane angular dependences of FMR resonance field for  the 
iron-implanted TiO2 rutile with the (100) and (001) TiO2 substrate. 
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Abstract— We studied magnetic anisotropies of Fe implanted TiO2 single crystal using electron paramagnetic resonance (EPR) at room 
temperature. Angular dependent EPR spectra revealed the transitions among the spin multiplets (S=5/2, L=0) of the Fe3+

 ion, which are split in 
the local crystal field. Experimental results show that Fe3+  ions substitute for Ti4+ ions at the center of the TiO6 tetrahedrons.  
 

 

Recently large attention has been given to the metal 
oxide materials such as TiO2 [1, 2, 3], ZnO [4], SrTiO2 [5], 
due to the potential application on innovative electronic 
devices named memristors. Classical electronic uses three 
basic circuit elements: resistor, capacitor and inductors. In 
1971, Leon Chua [6] postulated the existence of the fourth 
missing fundamental circuit element which provide a 
connection between charge and the flux as seen in Fig. 1. 
More specifically, TiO2 crystals are promising oxide 
semiconductors with interesting transport properties and it was 
used as a material in the first memristor device by Williams et 
al [7].  

At room temperature, the rutile TiO2 crystals have the 
tetragonal space group P42/mnm [8]. As seen in figure 1, the 
unit cell contains six atoms. There are six neighboring oxygen 
ions around each Ti4+ ion and two Ti4+ ions in the unitcell, 
whereas each O2-

 
anion is coordinated to three Ti4+

 
cations. 

Single crystalline (100) TiO2 rutile substrates have been 
implanted on the ILU-3 ion accelerator (Kazan Physical-
Technical Institute) with 40 keV Fe+ ions to a fluence of 
1.5x1017 ions/cm2 at ion current density of about 8 µA/cm2. 
The sample holder was cooled by flowing water during the 
implantation to prevent the samples from overheating. The 
implanted samples have been annealed at T= 950 oC in air 
during 1h. The annealed samples have been studied by 
electron paramagnetic resonance (EPR) technique using 
Bruker EMX X-band spectrometer (9.8 GHz) at room 
temperature. Electron Paramagnetic Resonance (EPR) with the 
trivalent Fe ion with a paramagnetic probe is a very effective 
method to study the local symmetry of paramagnetic ions and 
point defect dynamics in crystals.  

 

 

Figure 1. Symmetry diagram of four circuit variables and crystal 
structure of rutile TiO2 [8].  

 
EPR spectra were recorded at three different crystalline 

orientations and angular dependency of the each resonance 
line at specific crystal orientation were plotted as stack figure 
as in Fig 2. Each EPR spectra exhibits multiple EPR peaks 

related with transition among the spin multiples of 
paramagnetic Fe3+ion which substituted into Ti4+ ionic site in 
crystal structure.  

Spin Hamiltonian parameters of the crystal field and its 
distorted crystal field symmetry have been determined by 
simulating of experimental results with a self-written 
computer program. Two different paramagnetic Fe centers 
with a symmetry axis perpendicular to each other were 
determined.  
 
 

 
 
Figure 2. Stack figure of EPR spectra and angular dependency of 
resonance lines 
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DOUBLE SURFACE MODIFICATION OF CARBON NANOTUBES VIA ‘CLICK’ 
REACTIONS 

Pınar Sinem Omurtag,* Hakan Durmaz, Gürkan Hızal and Ümit Tunca 
Istanbul Technical University, Department of Chemistry, Complex Macromolecular Structure Center,  

Maslak 34469, Istanbul, Turkey 

 
Abstract — Starting from the introduction of carbon nanotubes have rapidly turned into an interdiciplinary field on account of 
showing their superior properties. These properties increase the usage of CNTs in many science and engineering areas such as 
sensoring, nerve cell stimuli, drug delivery and cancer therapy. However, major limitation for application of CNTs is their poor 
solubility, dispersion, processibility and self aggregation. Hence, functionalization of CNTs is a good solution. In this study, 
the Diels-Alder1 and thiol-ene2 reactions were performed to multiwalled carbon nanotubes (MWCNTs) for surface 
modification.  
 

 
This study highlights the application of the Diels-Alder1 

and thiol-ene2 reactions to perform double click strategy to 
multiwalled carbon nanotubes (MWCNTs) for surface 
modification (Figure-1). 

 

 
 
Figure-1: General representation for double surface modification of 

MWCNTs 
 
For this purpose, firstly well-defined α-anthracene-, α -

maleimide- and α-thiol-terminated various polymers were 
prepared by using several controlled/“living” radical 
polymerization methods. In addition to these polymers, some 
small molecules with anthracene, maleimide and thiol 
functionality were also used.  

 
Secondly, one of the well-defined α-anthracene- and α-

maleimide-terminated polymers or small molecules clicked 
(via Diels-Alder reaction) to MWCNTs’ surface by using 
“grafting-to” method at reflux temperature of toluene3. 
MWCNTs obtained in the previous step have been clicked 
with ω-thiol polymer by using thiol-ene chemistry4. 

 
The homopolymer precursors have been characterized by 

using the GPC, NMR and UV analysis. Furthermore, 
characterization of MWCNTs will be made by using TGA, 
FT-IR and elemental analysis. 
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Abstract— In this studuy, the superconducting single core FeTe1-xSex (x=0.4) wire was sucessfully fabricated by “Powder In Tube (PIT) 

method” with an iron sheath. After PIT process, by the annealing at 400 0C for 2 hours, the critical current density, Jc
mag, enhanced up to  1.6x105 

Acm-2 under zero field and the upper critical field of the superconducting FeTe1-xSex (x=0.4) wire at T = 0 K estimated by Werthamer-Helfand-

Hohenberg theory is ~65 T. These values are comparable with MgB2 and other convensionel low temperature superconductors. This results 

suggest that superconducting single core FeTe1-xSex (x=0.4) wire has a great potential for high field application and especially biomedical device 

technology.  

In the last few years, researches on a production of 
superconducting materials have been continued since they are 
promising materials for lots of technological area. Iron-based 
superconducting material is one of the superconducting 
material and this topic is very interesting due to the its 
transition temperatures and the critical current densities 
relatively higher than the conventional low temperature 
superconductors. Especially it is a promising in terms of high 
field application and especially biomedical devices 
technology.  

In the current study, superconducting single core FeTe1-

xSex (x=0.4) wire was fabricated using “powder in tube (PIT) 
method” with an iron sheath. Figure-1 shows schematic 
diagram of PIT process.  

 

 
 

Figure-1: Schematic diagram of PIT process. 
 
Before the final production method, named PIT, the 

superconducting FeTe1-xSex (x=0.4) was synthesized using 
self-flux method in the single crystalline form and then the 

obtained single crystalline sample was ground by planetary 
ball milling then transferred into Fe sheath.  

After the production of the superconducting single core 
FeTe1-xSex (x=0.4) wire, it was heated up to 400 0C for 2 hours 
in order to obtain strong bond between the core material and 
sheath. Figure-2a and b shows SEM and EDX-DOT Mapping 
image of superconducting single core FeTe1-xSex (x=0.4) wire, 
respectively. It is clear that boundry connectivity between Fe 
sheath and core is so good and the core density is high.  

 

       
Figure-2: a) SEM and b) EDX-DOT Mapping image of the 
superconducting single core FeTe1-xSex (x=0.4) wire. 
 

The main superconducting properties of the obtained 
wire were found as Tc(0 ), Hc2(0)and Jc

mag reached up to 14.25 
K, 65 T and 1.6x105 Acm-2, respectively. The results indicated 
that the FeTe1-xSex (x=0.4) wire are promising material for 
biomedical device technology. 
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The hole-pair effect on photodiode applications by atomic layer deposited thin TiO2 
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Abstract— Fabrication of TiO2 as an interfacial layer using by atomic layer deposition technique, Al metal made by thermal 
evaporation. Atomic layer deposition thecnique provide us more uniform and suitable inaterfaces for photodiodes application. Based on 
this idea, Al/TiO2/p-Si Schottky diodes was made. The thickness of interfacial layer selected 10 nm. After fabrication, some photodiode 
and diode parameters was calculated such as open curcuit voltage, short current, fill factor, efficiency, idealty factor and barrier height.   

Many different methods are used to form the gate oxide 
layer in the semiconductor-based devices. Atomic layer 
deposition (ALD) is one of the thin film fabrication 
techniques. The ALD is an emerging ultra- thin film 
deposition technology [1–2]. Ye et al. [2] have stated that the 
ALD is a surface controlled layer-by-layer process for the 
deposition of thin films with atomic layer accuracy. They [2] 
have reported on a GaN metal-oxide- semiconductor high-
electron-mobility-transistor (MOS- HEMT) using ALD Al2O3 
as the gate dielectric. The quality of the ALD Al2O3 is also 
much higher than those deposited by other methods, i.e., 
sputtering and electron-beam deposition, in terms of 
uniformity, defect density and stoichiometric ratio of the 
films. 

Experimental procedure was carried first as cleaning 
procedure that is; sonicated in 2 min in aceton and in 2 mins in 
prophanol, respectively. Then, rinsed in DI water at the end 
dried under N2 flow. After cleaning, masks are made using 
photolithography method. Ohmic contacts of the samples was 
made by thermal evaporation process and followed by 
annealing under N2 atmosphere. TiO2 interfacial layer is made 
using atomic layer deposition method and Al Schottky 
contacts are made using thermal evaporation. The resulting 
TiO2 film growth rate was about 0.4 angstrom per cycle. 
Standard photolithography thecnique was used for pattern 
fabrication on semiconductor surface. After fabrication 
process, the samples are measured to get their electrical 
behaviors for defining effect of the interface at the dark and 
solar light conditions. 

 
Figure-1: Schematical representation band diagram of the  devices and 
experimentals  

          Table I shows the experimental valuess of photodevices for 
100 mW/cm2 illumination conditions. Ideality factor and barrier 
height of devices found to be 1.07 and 1.15 eV, respectively. 
 
Table-I Experimental values of device 

 100 mW/cm2 
illumination 

Open Circuit Voltage           0.378 V 
Short Current          23.8 uA 
Fill Factor          44 
Efficiency          %1,4 

 
 

I–V characteristics of the Al/TiO2/p-Si photodiodes were 
measured under dark and various illumination intensities. Fig. 
2 shows the plots of the Al/TiO2/p-Si diodes, to analyze the 
charge transport and photo-conducting mechanisms. As seen 
in the figure, in the reverse region, the current increases with 
increasing solar illumination intensity. Clearly, the rectifying 
properties of the diodes are dependent on photo-conducting 
behavior[3].  

 
Figure-2: Forward and reverse bias current–voltage characteristics of the 
Al/TiO2/p-Si Schottky type photovoltaics at room temperature in dark and 
under illumination. 
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Grafting of Gold Nanoparticles with Poly(ethylene glycol) Silane 
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Abstract – The effect of molecular weight of poly(ethylene glycol) (PEG) silane on binding of Au nanoparticles (NPs) on silicon surface were 
investigated. In order to characterize the PEG silane growth and binding of Au NPs, contact angle and scanning electron microscopy were 
employed. Immersion time determines the coverage of the Au NPs for both molecular weights of PEG silane. The binding of Au NPs depends on 
the size of the particles and molecular weights of the PEG silane. 

 
Nano-sized fabrication and manipulation of materials are 

of great interest in the development of electronics, materials 
and biotechnology. Particularly, immobilization of gold 
nanoparticles on planar surfaces plays an important role in 
surface and optical properties. One of the challenge is the 
control the nanoparticles dispersion and coverage during the 
immobilization step [1]. 

The 3-aminopropyltriethoxysilane (APTES) is one of the 
most frequently used molecule coupling Au NPs to the 
surfaces [2]. However, it is shown that the binding of 
molecular weight of PEG molecule and the size of the NP are 
directly related [3]. In this work, we carefully investigated the 
grafting of methyl terminated PEG silane (2k and 5k 
molecular weight) to silicon surface at different immersion 
time (up to 24 hours). Moreover, we explored the binding of 
citrate-stabilized Au NPs (5nm, 10nm and 15nm) to the PEG 
silane. 

 

In order to characterize the surface properties, we 
measured contact angle of the surface covered by PEG silane 
at different immersion times. In particular, we employed 
scanning electron microscopy the figure out the binding of Au 
NPs to the PEG silane. We observed that immersion time is 
important to graft the surface for both molecular weights of 
PEG silane. The binding of Au NPs depends on the size of the 
particles and molecular weight of the PEG silane. 
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Figure 1. The representation of Au NP binding to grafted PEG 
silane surface and molecular structure of PEG silane. 

 

 

Figure 2. The grafted Au NPs of 15 nm on silicon substrate 
with PEG silane of 5K molecular weight immersed 1 hour  
(a) and 24 hours (b). 

a)

b)
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Electrochemical Properties of Boron Doped Li2MnO3 Cathode Material 
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Abstract—Layered structured Li2MnO3 is a promising cathode material for rechargeable Li-ion batteries. Boron substituted 
Li2Mn1-xBxO3 (x=0, 0.05, 0.1 and 0.2) samples with nano-sized grains were successfully synthesized via solid state reactions 
technique. Their physical and electrochemical properties were investigated. x=0.05 and 0.1 samples show enhanced stability of  
capacity values in 20 cycles due to nano-sized grains and strong chemical bonding .

       Li2MnO3 is one the of most promising cathode materials 
for rechargeable Li-ion batteries due to their low material cost 
and non-toxicity compared to LiCoO2 and LiNiO2 [1]. 
However, capacity fade of Li2MnO3 is a major challenge for Li-
ion application. This problem occurs with crystal structure 
degradation at about 15. cycle [2]. To overcome this issue, 
researchers have been used two techniques. First one is using 
nano-sized cathode materials to increase the reaction surface 
and to decrease the diffusion distances of Li ions [3]. Second 
one is doping different elements to Mn sites to prevent 
structural distortions during the Li intercalation/deintercalation 
[4]. In this study, we combined these two techniques via 
synthesizing boron substituted Li2MnO3 with nano-sized grains. 
We observed that systematic boron substitution enhances cyclic 
stability of  Li2MnO3.  

        
Figure-1: Crystal structure of Li2MnO3 compound [5]. 

We calculate the crystallite size using Scherrer equation: 
 

 
 

where D is crystalliyte size, K is shape constant, λ is wavelengh 
of CuKα, B is line brodening of spesific peak at θ. To use this 
method we chose a characteristic peak in the XRD pattern of 
Li2Mn1-xBxO3. Our calculations show that (seen in Table-I), 
x=0.05 sample has the smallest crystallite size. We attribute this 
to the smaller ionic radii of B (0.42 Å ) than that of Mn (0.73 
Å). 

 
Table-I  Calculated grain size of samples by Scherrer equation. 
 

Li2Mn1-xBxO3 Crystallite Size (nm) 
x=0 23.223 
x=0.05 22.291 
x=0.1 34.706 
x=0.2 36.921 

Figure 2 shows the cyclic capacities of x=0, 0.05 and 0.1 
samples. Although x=0 sample has the highest initial capacity, 
cyclic capacities of x=0.05 and x=0.1 samples are more stable 
than that of x=0 sample. We attribute the enhanced stability of 
the cyclic capacity to the nano-sized grains of this sample. In 

the case of x=0.1 sample, along with the nano-sized grains we 
need to focus on the structural stability and bond energies of B-
O and Mn-O to explain the mechanism of stable capacity. B-O 
bonding energy (809 kj/mol) is greater than Mn-O bonding 
energy (362 kj/mol) [6]. In other words, breaking B-O bonds is 
more difficult than breaking Mn-O bonds. We propose that such 
strong bonds increase the structural stability and prevent the 
structural distortions and degradations during Li 
intercalation/deintercalation process. 

 
              Figure-2: Cyclabilities of Li2Mn1-xBxO3 (x=0, 0.05 and 0.1) in 

the voltage range of 2.0–4.9 V. 

     Consequently, we succesfully synthesized layerd 
structured Li2Mn1-xBxO3 where x=0, 0.05 which are promising 
cathode materials for rechargeable Li-ion batteries. Electrochemical 
properties of  x=0.05 and 0.1 smaples show that B substitution 
improves the structural stability and enhances the cyclic performances 
of these samples due to their nano-sized grains.  
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Graphene Oxide Fiber Production From Graphene Oxide Dopes via Wet Spinning Method  
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Abstract The objective of this study was to determine the effect of graphene oxide (GO) concentration on the 
mechanical strength of graphene oxide fibers obtained via wet spinning method. Graphene oxide fibers were 
obtained from GO dopes in aqueous coagulation baths with three different concentrations (7.5, 10, 13 mg/ml) using 
a bath containing 0.5 mg/mL CTAB. Mechanical property results of graphene oxide fibers showed that the tensile 
strengths of GO fibers were increased with the increase of GO dope concentration and the maximum tensile 
strength was reported to be 67 MPa for 13 mg/ml concentration of GO dope. 

Graphene fiber is one of the graphene-based macroscopic 
structures which is an ideal candidate for many applications 
such as energy storage/generation, electronic devices, smart 
textiles, sensors and actuators because of its lightweight, 
flexible structure, ease of functionalization, good electrical 
and thermal properties [1, 2]. Thus, considerable researches 
have been conducted in the last five years to produce 
continuous graphene filaments since its discovery in 2011 [3-
9]. There are three widely used methods including chemical 
vapor deposition, hydrothermal and wet spinning method, and 
the wet spinning method was selected as the most appropriate 
method due to its scale-up possibilities for the continuous 
graphene fiber production [3-5]. This method contains two 
steps: In the first step, graphene oxide (GO) gel dope 
(dispersion of GO in water) is injected from a nozzle into a 
aqueous coagulation bath, which contains cationic surfactant 
(CTAB) or salts such as NaOH, KOH, CaCl2 etc. In other 
methods, the GO dope can be injected into non-aqueous 
solvents such as ethyl acetate, isopropanol, etc. [6-9]. Then, 
GO fibers formed in the coagulation bath is taken out and 
dried. In the second step, the dried GO fibers are converted 
into the graphene fibers by chemical reduction or thermal 
annealing. GO fibers are electrically insulating and the 
chemical reduction reaction is required to obtain electrically 
conducting graphene fibers by the removal of hydroxide, 
epoxide and carboxylic groups from the GO nanosheets. 

 
In this work, GO fibers were produced from GO dopes using 
three different concentrations (7.5, 10, 13 mg/ml) by injection 
into the aqueous coagulation bath containing 0.5 mg/mL 
CTAB via the wet spinning method. In order to obtain the GO 
dope, GO were initially synthesized from the graphite flakes 
according to the modified Tour method [11] and were 
characterized by Fourier transform infrared spectroscopy 
(FTIR), X-ray diffraction (XRD) spectroscopy and Raman 
spectroscopy. The coagulation bath was prepared in a large 
glass cup which is rotating with a rate of 12 rpm during the 
GO injection at a rate of 0,25 ml/min with a precise injection 
pump equipped with a plastic syringe (Figure 1). The inner 
diameter of the needle was 0.44 mm. After keeping the formed 
GO fibers for 30 minutes immersed in the coagulation bath, 
they were removed and washed with pure water, and then 
dried at room temperature overnight horizontally on a metal 
plate. 
 

Coagulation Bath

GO FiberGO Dope

Injection Pump

12 rpm  
Figure 1. Schematic Representation of Used Wet Spinning System 
 
The diameter of GO fibers was determined using optical 
microscope and their tensile strengths were measured 
universal tensile tester (Devotrans A.S.) using 5 different 
samples for each experiment and the results are reported as the 
average of five measurements in Table 1. 
 
Table-I . Results of diameters and tensile strengths of the GO fibers 
 

GO dope concentration 
(mg/ml) 

Diameter GO fiber 
(μm) 

Tensile Strength  
(MPa) 

7,5 66 52 
10 68 61 
13 70 67 

 
As seen Table I, both the diameters and the tensile 

strengths of the produced GO fibers were increased with the 
increase of the GO dope concentration. It is possible that the 
high GO concentration leads a stronger interaction between 
the GO sheets giving a more closer structure and stronger. 
This work also show that the diameter of GO fiber can be 
adjusted by changing the GO dope concentration. 
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GaN: From three- to two-dimensional single-layer crystal and its multilayer van der Waals solids 
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Abstract—Three-dimensional (3D) GaN is a III-V compound semiconductor with potential optoelectronic applications. In this 
study, starting from 3D GaN in wurtzite and zinc-blende structures, we investigated the mechanical, electronic, and optical 
properties of the 2D single-layer honeycomb structure of GaN (g-GaN) and its bilayer, trilayer, and multilayer van der Waals 
solids using density-functional theory [1] . 
 

The excellent electronic and optical properties of gallium 
nitride crystal in wurtzite structure (wz-GaN) have made it an 
important semiconductor with critical and wide ranging 
technological applications in microwave communications, 
lasers, detectors, light-emitting diodes in the ultraviolet range, 
etc. [2,3]. It has ∼3.4 eV direct band gap and exhibits high 
chemical, thermal, and mechanical stability, which is 
convenient for various applications such as 
nanoelectromechanical systems (NEMS). Additionally, GaN 
and similar III-V compounds such as AlN can form 
heterostructures with commensurate interfaces, which offer 
interesting quantum structures in lower dimensionality and 
display unusual device properties. In addition, three-
dimensional (3D) GaN crystal can be grown easily by various 
methods, whereby the fabrication of thin films and 
heterostructures is achieved. 

 
 

Figure: Top and side views of the optimized atomic structure of g-GaN. 

However, so far single-layer (SL) GaN has not been 
synthesized yet. In view of the recent advances in growth 
techniques and experiences developed through the fabrication 
of GaN thin films, it is expected that the growth of a SL 
honeycomb structure of GaN, i.e., g-GaN, will be achieved 
soon. Given the role of wz-GaN in device technology, the 
growth of g-GaN would have a real impact in 2D flexible 
nano-optoelectronics. 

While the positive phonon frequencies in a previous study 
[4] indicates stability against small displacements, stability at 
high temperature was not assured. Therefore, the main task of 
this study is to show that g-GaN corresponds to a deep, local 
minimum on the Born-Oppenheimer (BO) surface and hence 
remains stable at high temperature. Having proven the 
stability, we performed a comprehensive and comparative 
study using DFT on 3D wz-GaN and its allotrope in cubic 

zinc-blende structure, namely zb-GaN, as well as on a SL 
honeycomb structure together with its multilayers. Our main 
objective is to reveal whether g-GaN can replace 3D wz-GaN 
in 2D electronics. We will clarify how the physical 
properties—particularly elastic, electronic, and optical 
properties—can change as the dimensionality varies from 3D 
to strictly 2D. Besides improving the theoretical prediction of 
the band gap which is underestimated by the DFT, other 
objectives of our study have been to explore the following: (i) 
Can bilayer, trilayer, and periodic multilayer structures be 
constructed by stacking of g-GaN? (ii) How do their physical 
properties vary with the number of layers? (iii) Can a suitable 
substrate be deduced to grow g-GaN, and can the properties of 
g-GaN predicted in this study be modified when it is grown on 
this substrate? Important results of our study are summarized 
as follows: (i) Large discrepancies between the experimentally 
determined fundamental band gap of 3D GaN crystals and 
DFT results can be overcome by applying corrections. Such 
corrections appear to be necessary also for g-GaN. (ii) Ab 
initio MD calculations proved that the honeycomb-like 
structure remains stable at temperatures as high as 1000 K. 
(iii) In 2D g-GaN structure, the fundamental band gap 
increases and becomes indirect. Relative to the parent 3D 
crystals, the opticalabsorption spectrum of g-GaN is modified 
significantly. (iv) When grown on semiconducting blue 
phosphorene, which is lattice-matched, the physical properties 
of the freestanding g-GaN are preserved. In this respect, 
layered blue phosphorus can be an ideal substrate to grow g-
GaN. (v) g-GaN can form a stable bilayer, as well as 
multilayers, where the interlayer binding occurs through 
chemical and van der Waals (vdW) interaction. The 
fundamental gap is altered with the number of layers; it 
decreases and is converted from indirect to direct gap as the 
number of layers increases. The amplitude and onset energy of 
the absorption spectrum can be controlled by the number of 
layers in the g-GaN multilayers. Finally, a 3D layered periodic 
structure of GaN-like graphite can be constructed artificially 
by stacking g-GaN. 
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Aluminum and sulfate doped belite for high reactive cement 
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Abstract— High reactive and environmentally friendly cement can be achieved by increasing the reactivity of belite (impure 
dicalcium silicate) which is one of the four major phases of cement clinkers. In this study, first principles calculations are 
employed to provide a fundamental understanding of the relationship between the reactivity of dicalcium silicate (Ca2SiO4) 
and its electronic structure upon doping with sulfate and aluminum. 
 

Calcium silicate is an important component in many 
minerals and a critical material for wide ranging applications, 
from building materials such as glass, paint, refractories, and 
cement, to phosphorus materials for light emitting diodes, to 
pharmaceutical products, cosmetics, and drug delivery 
materials among many others. As a bioactive self-setting 
material, it is also an appealing candidate for synthetic bone 
tissue or dental recovery and regeneration. 

 

 
 
Figure-1: Unit cell of pure β-belite, and VBM and CBM distribution on pure 

belite unit cell 

In this study our particular focus of interest is the role of 
dicalcium silicate in cement. Cement is the most utilized 
material in the world. It is a highly versatile material, with 
remarkable mechanical properties and chemical durability. 
However, concomitant to these positive attributes is the 
massive quantity of CO2 emitted during its manufacturing, 
accounting for roughly 5% of global anthropogenic carbon 
dioxide emissions. Researchers have long pursued 
modifications to the manufacturing process that would allow 
for a decrease in cement’s environmental footprint. 
Examination of the phase diagram of calcium and silicon 
oxides reveals a straightforward way of achieving this 
objective, namely, the use of belite (impure dicalcium silicate) 
instead of alite (impure tricalcium silicate) as the main clinker 
phase. The temperature necessary to produce belite is 
∼1200C, while alite requires temperatures of 1500. And also 
belite requires less limestone for production. Clearly, the 
reduction of the required energy to form belite would entail 
both economic and environmental benefits. Unfortunately, the 
strength development is much slower in belitic cements, 
rendering them essentially useless in construction. The search 
for a form of belite with higher reactivity has been carried out 
by a trial and for many decades. Several strategies have been 
attempted but despite partial success, there is little control or 

understanding of where the atomic substitutions take place, 
their effect on the structure, and their role on the chemical 
reactions. atomistic simulation techniques could be a critical 
tool to overcome the aforementioned difficulties, as they allow 
one to determine the position of chemical impurities and 
examine the resulting properties on the clinker[1,2]. 

 

 
 

Figure-2: Charge localization depending on doping level of sulfate and 
aluminum 

 
Motivated by the effects of sulfoaluminate on reactivity, 

in this work, we are suggesting a new alternative method 
where the reactivity of low-temperature β-belite phase can be 
increased by aluminum and sulfate doping. By this method the 
belite (alite) content in Portland cement can be significantly 
increased (decreased). For this purpose we employ first 
principles techniques to analyze the structural, mechanical, 
and electronic properties of C2S. Using this fundamental 
understanding, we predict the changes in the electronic 
structure upon introduction aluminum and sulfate impurities at 
various dopant concentrations, and demonstrate a link between 
the reactivity profile and the electronic charge density of the 
considered phases. Our calculations suggest the possibility of 
increasing the hydration kinetics of belite using simple 
chemical procedures [3]. 
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Hydrogen storage on nano-level optimized pentaheptite graphene allotrope with sodium decoration 
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Abstract— In this study, it is predicted that Na-decorated hexagonal pentaheptite graphene allotrope can serve as a medium for hydrogen 

storage. The calculations based on first-principles density functional theory are performed via the local density approximation (LDA) as 
implemented in DMol3 code. It is shown that the average adsorption energy per H2 molecule for 2-5 H2 of Na-decorated system deviates in 0.24-
0.21 eV range (DOE target is 0.2-0.7 eV/H2). 

 
 

Hydrogen with higher specific energy is an alternative to 
available energy sources (coal, oil (petroleum), and natural 
gas) because of being sustainable, non-toxic, environment-
friendly, and a benign energy carrier besides having the 
potential to satisfy the growing world demand and decelerate 
global warming [1]. 

Recently, adsorption of H2 molecules on Na-decorated 
carbon nanostructures have been suggested as room 
temperature hydrogen storage media due to their large surface 
area and low weight. As it is well known, alkali, alkaline earth 
and transition metal decoration enhances the adsorption 
energy and the storage capacity [2]. 

In the light of this background, we have performed the 
first-principles density functional calculations for Na-
decorated hexagonal pentaheptite graphene allotrope via the 
local density approximation (LDA) as implemented in DMol3 
code [3]. The geometry optimization of the Na−decorated 
graphene allotrope is carried out within a fixed 2 × 2 
hexagonal supercell containing 64-C and 1-Na atoms obtained 
from the equilibrium lattice constant of the isolated graphene 
allotrope until the maximum force acting on each atom is less 
than 0.002 Ha/Å. The two dimensional (2D) carbon sheet 
mentioned herein can be constructed by applying Stone-Wales 
bond rotation on the primitive cells of hexagons in graphene 
[4] and is found to be thermodynamically stable with Na 
decoration. The 4 × 3 × 1 k-point sampling is used for the 2 × 
2 graphene allotrope. To remove pseudo interactions between 
neighboring stacking due to periodic calculations, a vacuum 
layer of 10.6 Å is constituted. 

 
 
 

 
 

 
 
 

 

 

 

 

 
Figure-1: Atomic arrangements of 10H2 molecules adsorbed on Na-decorated 
hexagonal pentaheptite graphene allotrope before (a) and after (b) geometry 
optimization. 

Firstly, the favorite adsorption location on the layer for 
Na-atom is determined, the possible configurations on a single 
side of metal-decorated graphene allotrope layer are studied 
for 1-10H2 molecules, and the structural and electronic 
properties of these structures are investigated. It is shown from 
the results that the average adsorption energy per H2 molecule 
for 2-5 H2 deviates in 0.24-0.21 eV range for the system (DOE 
target is 0.2-0.7 eV/H2). Thus, it is predicted that Na-decorated 
hexagonal pentaheptite graphene allotrope can serve as a 
medium for hydrogen storage. 

 
 

 
 

Figure-2: Average adsorption energy versus number of H2. 
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Hydrogen adsorption on Ca-decorated hexagonal planar carbon pentaheptite 
 

İrem Ö. Alp,1*  Yasemin Ö. Çiftci,1 and Sezgin Aydın 1  
1 Physics Department, Gazi University, Ankara 06500, Turkey 

 
  

Abstract— Calcium decorated carbon allotropes which forestall Ca clusters attract attention as promising candidate media for high capacity 
hydrogen adsorption. Furthermore, each Ca atom can bind up to six hydrogen molecules in the right energy range. On this basis, we have 
performed the first-principles density functional calculations for Ca-decorated hexagonal planar carbon pentaheptite using the local density 
approximation (LDA) as implemented in DMol3 code [1]. It can be concluded from the simulation results that Ca-decorated hexagonal planar 
carbon pentaheptite has a great potential to serve as a hydrogen storage medium with the average adsorption energy per H2 molecule compatible 
with the DOE target (0.2-0.7 eV/H2).  

 

Hydrogen is regarded as a clean energy carrier 
comparable to electricity and it can be produced by renewable 
sources of energy like wind or solar power [2]. In the long-
term, the emission of greenhouse gases and other pollutants 
are expected to reduce by the use of hydrogen. Calcium 
decorated carbon allotropes arouse interest due to enhancing 
hydrogen storage capacity in comparison with pristine carbon 
nanostructures. However, Ca-graphene and Ca-fullerenes 
systems are not able to prevent a Ca clustering [3].   

The Ca−carbon pentaheptite system is full-optimized 
within a fixed 2 × 2 hexagonal supercell containing 64 C and 
one Ca atoms and the 4 × 3 × 1 k-point sampling is used. The 
equilibrium lattice constants of the isolated carbon allotrope, 
which is constructed by applying Stone-Wales bond rotation 
on the primitive cells of hexagons in graphene [4] are 
calculated until the maximum force acting on each atom is less 
than 0.002 Ha/Å and found to be a=11.631 Å and b=14.825 Å. 
To remove pseudo interactions between neighboring stacking 
due to periodic calculations, a vacuum layer of ~10.6 Å is 
constituted. The two dimensional carbon sheet is found to be 
thermodynamically stable with Ca decoration.  
 

 
 
Figure-1: Hexagonal planar carbon pentaheptite located in the middle of 
vacuum space framed by a cell with the view of the (110) surface and 2x2 
supercell. 
 

One of the favorite adsorption location on the layer for 
Ca-atom is determined to be H3. The possible configurations 
on a single side of metal-decorated carbon allotrope layer are 
studied for 1-10H2 molecules, and the structural and electronic 
properties of these structures are investigated. It can be seen 
from the results that the average adsorption energy per H2 
molecule for Ca-decoration is compatible with the DOE target 
(0.2-0.7 eV/H2). Thus, it is predicted that Ca-decorated 
hexagonal planar carbon pentaheptite can serve as a medium 
for hydrogen storage. 

 

 
 
Figure-2: Atomic arrangements of 6H2 molecules adsorbed on Ca-decorated 
hexagonal planar carbon pentaheptite. 
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Investigation of Magnetic Properties of Metallic Monolayer Ni81Fe19 Nanoscale Thin Films 
 

Salih ÖNGÜL1 , Recep ŞAHİNGÖZ2*, Ramazan TOPKAYA3 
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Abstract— In this study, some magnetic properties of thin permalloy  Ni81Fe19  with thicknesses 2.5 nm, 5 nm, and 10 nm 
were investigated. Magnetic resonance, anisotropy constants and linewidth were measured. FMR analyses were done at room 
temperature.  Magnetisation measurements and hysteresis loops were obtained. By means of these hysteresis loops, coercivity, 
saturation magnetisation and remanent magnetisation values were analyzed. The thickness dependency of the magnetic 
properties were  analysed. 

The interest on magnetic properties of monolayer  
Ni81Fe19  ultrathin films with varying thickness attract attention 
of researchers in the last years. This interest is due to the fact 
that they are real technological issues in mass production of 
spin valve read heads, random access memories and spintronic 
devices. As the dimensions of the films decrease down to 
nanometric scale, this films start to exhibit new and interesting 
properties mainly due to quantum size effects [1-2]. 

In this study, some magnetic properties of thin films 
prepared with sputtering Ni81Fe19 alloy on  SiO2 substrate with 
thicknesses 2.5 nm, 5 nm, and 10 nm were investigated. For 
the measurement of magnetic resonance, anisotropy constants 
and linewidth were carried out with Bruker EMX model X-
band ESR spectrometer. FMR analyses were done by 
changing the angle between DC magnetic field and the normal 
of the surface of thin film at room temperature. Quantum 
Design Physical Property Measurement System (PPMS-VSM) 
was used for magnetisation measurements and hysteresis loops 
were obtained. By means of these hysteresis loops, coercivity, 
saturation magnetisation and remanent magnetisation values 
were analyzed.   

 
 
 
 
 
 

 

 

 

 

 

 

Figure-1: Comparison of hysteresis loops of the thin film samples 

Thickness dependance of magnetic properties of thin film 
was derived from the overlapped hysteresis loops shown in the 
Figure-1. The exact values are given in Table-1. While 
coercivity and saturation magnetisation were expected to be 
linearly dependent to thickness [3]. Due to magnetic domain 
interaction, substrate interface effects, the results of 5 nm 
sample are found a bit different. Coercivity and saturation 

magnetisation of the samples first increased with thickness, 
then decreased.  

        Table-1. Hysteresis data of Ni81Fe19 permalloy thin films 

Although the high sensitive measurement techniques, the 
small flactuation of values as seen in Figure-2,  is considered 
to be normal, because thicknesses of the films are so close to 
each other and interaction with substrate. The other very 
important property, remanent magnetisation was found as 
expected that it is inversely proportional to film thickness. The 
decrease of remanent magnetisation means that material 
becames softer while thickness increases. The studies of 
thickness dependance of magnetic properties of thin films 
should be continued with various thickness.  

 
 

 

 
 
 
 
 
 
 
 
 

Figure-2: Comparison of resonance fields of the thin film samples 

According to FMR studies, resonance fields of three samples 
were found to be almost the some (10 kOe) as consistent with the 
previous studies [3]. The reason is tha samples are prepared from the 
same material and the effect of thickness on resonance field is so 
weak.  
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Saturation 
magnetisation - Ms 
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Remanent 
magnetisation - Mr 
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Abstract— A fast, specific and sensitive homogeneous assay for Staphylococcus aureus detection was developed by 
molecular gate sensor format. The biosensor platform for pathogen detection was realized by nuclease trigger for the release of 
confined fluorophores. The interference from blood components for fluorescent quantification was eliminated by a pre-
purification by aptamer-functionalized silica magnetic nanoparticles. The assay was successfully used as a sensing platform for 
the specific detection of S. aureus cells as low as 1000 CFU in whole blood. 
 

Traditional culturing methods have been the gold standard 
in pathogen diagnosis. However, they are extremely time-
consuming and labor intensive. Hence, culture-based 
techniques are far from satisfying the urgent needs of health 
care systems, which demand the instant determination of 
infections at point-of-care locations. To satisfy the need for 
quick pathogen detection, we developed a homogenous 
solution assay based on activity measurement of 
Staphylococcus aureus specific exogenous nuclease for quick 
detection of the bacteria directly from blood samples.  

 

 
 

Figure-1: Schematic representation of stepwise determination of S. aureus by 
specific opening of the pores of fluorescein loaded Nanokeepers 

The fluorophore loaded mesoporous silica nanoparticles 
designed to widely block the porous orifice and in this way 
could retain the loaded drug inside the nanocapsules, called 
Nanokeepers [1].  In this report, such particles were exploited 
to obtain an efficient and specific S. aureus detection when 
combined with magnetic pre-concentration procedure from 
blood samples. This molecular approach for the specific 
detection of S. aureus use secreted nuclease, MN, as a trigger 
mechanism for activatable-fluorescent probes [2]. In this 
study, we combined magnetic pre-concentration of target 
bacteria through aptamer specific capture from blood samples 
to Nanokeepers in order to measure micrococcal nuclease 
activity, thus detection of S. aureus. The overall strategy as 
employed in this report was presented in Figure 1.  

The biosensor platform for pathogen detection was 
realized by using aptamers and magnetic silica particles and 
mesostructured silica nanoparticles. Magnetic particles were 
synthesized in two steps. First, superparamagnetic Fe3O4 
particles and FeCl3:FeCl2  was mixed in basic solution at a 
certain stoichiometry with precipitation method. In the second 
step, magnetic Fe3O4 nanoparticles was covered with silica by 
sol-gel method in the presence of triethylorthosilicate. 
Mesostructured silica nanoparticles were synthesized by 
surface modification of 3-aminopropyl (3-
Aminopropyl)triethoxysilane. Modified nanoparticles were 
activated by glutaraldehyde and oligonucleotides were 
conjugated to the surface by covalent bond. Aptamer-
conjugated silica particles were tested with bacteria-spiked 
blood samples. The method, oligonucleotide-gated silica, was 
integrated with magnetic preconcentration preparation for 
blood samples. 

The assay was developed by stepwise application of 
aptamer-magnetic capture of S. aureus cells from one ml 
blood samples. A series of experiments with various number 
of S. aureus spiked whole blood samples resulted in 
fluorescent signals. The fluorescence signal increased 
dramatically in the presence of different number of S. aureus 
cells up to 105 cells. The linear range is from 800 CFU/ml 
blood to 104 CFU/ml blood. The fluorescence intensity reaches 
a maximum at 2x105 CFU/ml. The limit of detection (LOD) 
value was determined as 1000 cells. Thus, micrococcal 
nuclease sensitive oligonucleotide Nanokeeper can be used as 
an assay system. In fact, a FRET-based MNase activity 
measuring ELISA method recently reported  LOD value of 0.5 
ng/ml enzyme, which corresponds to about 1500 CFU [3]. The 
reported assay system achieved better LOD at 682 CFU/ml, 
which should be a result of amplication achieved by 
nanokeepers approach. 
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Development of Nanoparticles Based on Tripeptide  Complex  
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Abstract— GHK is a tripeptide for wound healing. Chitosan is a very effective natural polymer. This polymer has a excellent 
properties biocompatibility and biodegradable. Polymer nanoparticles are nanoscale nontoxic polymers that have several 
advantage such as effective carrier of peptides. This study combine of chitosan nanoparticles with GHK tripeptide for wound 
healing. 
 

GHK (glycyl-L-histidyl-L-lysine) is present in human 
plasma, saliva, and urine but declines with age. It is proposed 
that GHK functions as a complex with copper 2+ which 
accelerates wound healing and skin repair. GHK stimulates 
both synthesis and breakdown of collagen and 
glycosaminoglycans and modulates the activity of both 
metalloproteinases and their inhibitors. It stimulates collagen, 
dermatan sulfate, chondroitin sulfate, and the small 
proteoglycan, decorin. [1]. Wound healing is the body’s 
natural process of regenerating dermal and epidermal tissues. 
It is the process whereby the body restores the injured part to 
as near its normal condition as possible. Though wound 
healing takes place naturally on its own, some of 
complications like sepsis, disruption of tissue and skin layer, 
maggot’s formation, extension of infection to adjacent and 
interior organs occur in major cases. To prevent extensive loss 
and damage to the tissue, skin grafting and biological 
dressings were developed. The ability of the skin to repair 
itself after a minor wound is remarkable, but when the damage 
is severe or occurs in large amounts of skin area, proper and 
immediate coverage of wound surface with an adequate 
dressing is needed to protect the wound and to accelerate 
wound healing. [2]. Chitosan (CS) is a non-toxic polymer 
obtained from deacetylation of chitin . This polymer presents 
excellent biocompatibility, biodegradability and antimicrobial 
activity[3]. 

 
Figure 1: Preparation of chitosan by the deacetylation of chitin [5] 
 
Chitosan is readily soluble in an acidic environment due 

to protonation of the amine groups. The resultant positive 
charge makes it possible to prepare nanoparticles by 
ionotropic gelation with multivalent anions, such as 
tripolyphosphate (TPP) [4]. Due to nanoparticles small size 
(often 100 nm or smaller) are well merged in CS-based 
dressing material which enhance tensile strength. Nanoparticle 
can interact at molecular and cellular level, due to which it 
shows better antibacterial activity and reduce time span for 
wound healing [5]. The aim of this study is to characterize and 
prove wound healing effect of GHK base chitosan 
nanoparticle. Chitosan nanoparticles were prepared with 
differrent rates of TPP and chitosan. The nanoparticles 
obtained were evaluated for percentage yield of efficiency, 

particle size and morphology using scanning electron 
microscopy (SEM), compatibility studies using  fourier-
transform infrared spectroscopy (FTIR), atomic force 
microscopy (AFM), in vitro release kinetics and cell culture. 
The particle size range was 121.4 and 107.2 nm. This results 
were obtained from Zeta Sizer as seen below. 

 
Table-I Nanoparticle peptide content and nanoparticle size 
 
Formulation Trial 

Code
Peptide/Polymer 

Ratio 
Nanoparticle Size 

(nm)
Polydispersity 

index (PdI)
CN-empty - 117,0 0,202 
CN-GHK 01/1 117,2 0.194 

 
 

  
Figure 2: Graph of Zeta Nanoparticle Size for GHK-chitosan nanoparticle  
 
*Corresponding author: ozcelikneslinur@gmail.com 
[1] L. Pickart, et. all, BioMed Research International 2015, 7 (2015). 
[2] M.I. N. Ahamed, et all, İnternatıonal Journal of Pharmacy & Lıfe Scıences 
8, 991-996 (2011). 
[3] A. F. Martins, et all, International Journal of Biological Macromolecules 
51,  1127– 1133 (2012).  
[4] H. Jonassen, et all, Stability of Chitosan Nanoparticles Cross-Linked with 
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 [5] P. K. Dutta, et all, Chitin and Chitosan for Regenerative Medicine, 
Springer, 198 (2016) 
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Chemical Vapor Deposition of MoS2 Flakes and Their Characterization with Raman and 
Photoluminescence Spectroscopy 
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Abstract— In this work, we report our progress on the growth of MoS2 monolayers with chemical vapor deposition technique. Face-down 
method was used to achieve large scale MoS2 monolayer growth. We achieved up to 90 µm edge size of the flakes. PL and Raman spectroscopy 
was used to demonstrate monolayer feature of the flakes.

Most of the transition metal dichalcogenides (TMDCs) 
demonstrate indirect to direct band gap transition when they 
are scaled down to monolayer dimension [1]. In combination 
with inherent transparency and flexibility of the monolayers, 
indirect to direct transition itself makes monolayers of 
TMDCs important candidates for the future opto-electronic 
applications such as solar cells, photodetectors, 
phototransistors, LEDs etc. [2]. Realization of these devices 
requires large flakes which are crucial for practical device 
fabrications beyond laboratory limited techniques such as 
electron beam lithography. Moreover, to evaluate the device 
performance, material homogeneity in terms of number of 
layers and composition should be well known. Therefore, the 
motivation of this work is to grow large monolayer flakes and 
to investigate their homogeneity in terms of number of layers 
and composition.  

 
To achieve large scale flake growth, chemical vapor 

deposition was employed as primary growth technique with 
face-down growth method. Sulphur and MoO3 were used as 
precursors and reacted at 700  to form MoS2 monolayers on 
the 3 SiO2/Si substrate with 300 nm thick amorphous SiO2 
layer. Sulphurisation of MoO3 was proposed according to 
following reaction [3]: 

 
2MoO3 + 7S  2MoS2 + 3SO2  

 
The method yields large MoS2 monolayers in the form of 

triangles (see Figure 1) which are suitable for device 
fabrication with standard optical lithography techniques due to 

the up to 90 µm edge size.  
Figure-1: MoS2 flakes grown by face-down method yields up to 90 µm flake 
edges. 

 

Figure-2: a) Optical image of the MoS2 flake. b) Raman signals of E and A  
peaks of the MoS2 flakes. c) Photoluminescence spectrum of a typical 
monolayer MoS2 triangle. 

Raman spectroscopy gives two distinct peak of MoS2 phase, 
E1

2g and A1g. The difference between these two peaks gives 
number of layers, which is 20.73 cm-1 that is typical value for 
the CVD grown MoS2 monolayers [3]. PL peak around 675 
nm also corresponds to 1.8 eV band gap that is inherent to 
MoS2 monolayers, where bulk MoS2 gives 1.2 eV [1].  

 
*Corresponding author: aozden@anadolu.edu.tr 
[1] K. F. Mak et al., PRL 105, 136805 (2010).  
[2] D. Jariwala et al., ACS Nano 8, 1102-1120 (2014). 
[3] V. Senthilkumar et al., Nano Research, DOI 10.1007/s12274-014-0535-7  
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Characteristics and synthesis of fluorene copolymer thin films via plasma 
polymerization 
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aÇanakkale Onsekiz Mart University, Department of Physics, 17020,Çanakkale, TURKEY 

 
utkuozenir@gmail.com 

 
In this study, fluorene copolymer thin films were synthesized via double decharging technique. The reactor 
consists of three cylinder-shaped hollow electrodes (inner radius 2 cm and length 10 cm) and two quartz tubes 
between those (inner radius  cm). In the reactor, there are two anodes, one DC glow decharging electrode as the 
common cathode and another two anodes of which generate pulsed decharge. The initial distance between the 
cathode and the first anode is 5 cm and between the anodes, 15 cm. Fluorene copolymers were generated by 
tiyophene, anilyn and pirol. Thin film copolymers were synthesized on si wafer and substrates; molecular 
structure via xray photo electron spectroscopy (xps), Fourier transform infrared (ftr), ultraviolet visible part (uv-
vis) spectrums and morphologies were detected via electro scanner microscope (sem). It was observed that 
copolymers were generated through xps, ftir and uv-vis spectrums; monomers were disintegrated under high 
plasma energy. In addition to this, uv-vis energy band space (Eg) was monitored to be in a range between 1.8-2.5 
eV. and in an ascending order, followed as fluorene-pirol, fluorene-tiyofene and fluorene-anilin. Detected via 
SEM, the thin film surface was smooth under high levels of energy, whereas it was composed of irregular 
particles in sub-micron levels under low energy. 
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Investigation of Graphene using Simultaneous Scanning Tunneling/Atomic Force Microscopy 
Majid Fazeli Jadidi, Umut Kamber, Oğuzhan Gürlü, Hakan Özgür Özer 

Istanbul Technical University, Department of Physics Engineering, Istanbul, 06469, Turkey  
 

Abstract—We investigated graphene layers grown on Cu foils using simultaneous Scanning Tunneling Microscopy/Atomic 
Force Microscopy (STM/AFM). Atomic resolution images of the surface is obtained in many channels such as STM 
topography, oscillation amplitude, force, tunnel barrier height and phase shift. The simultaneous acquisition of multiple 
channels allows us to compare images at every pixel, which in turn sheds light on the contrast mechanisms in probe 
microscopy. Force-distance spectroscopy is also carried out with acquisition of such channels. The results suggest a very 
strong repulsive interaction between the tip and sample atoms during ordinary STM operating conditions on graphene. 
 

Graphene surface has been widely investigated using 
Scanning Tunneling Microscopy. One of the first carbon based 
structures imaged with high resolution using non-contact 
Atomic Force Microscopy (nc-AFM) is HOPG(0001)[1]. The 
works on Single Walled Carbon Nanotubes [2] and again 
graphite surface [3] followed this work. In a recent work 
inspired by the variety of patterns observed on carbon based 
surfaces, the authors studied theoretically the influence of 
reactivity of the tip apex [4]. In a more recent experimental 
work, emphasis was made on the contrast differences between 
images obtained usşng reactive and non-reactive tips [5]. In 
[6] tip induced mechanical deformation of epitaxial graphene 
is studied using STM and AFM. 

Combined use of STM and AFM on surfaces having some 
conductivity is very useful, as force and tunnel current 
imaging and their spectrsocopies provide complementary 
information, which may shed light on contrast mechanims in 
both STM and AFM. It is also important in chemical 
identification of species on surfaces. 

We used a small amplitude AFM/STM operating in ultra-
high vacuum (UHV) which employs a fiber-optic 
interferometer as a cantilever deflection detection system. The 
use of such small amplitudes allows true simultaneous 
operation of AFM and STM. It is also crucial to measure 
directly and quantitatively the force/force gradient interactions 
between the tip and the sample. In the small amplitude, off-
resonance approximation the force gradient, which is negative 
of the tip sample interaction stiffness is given by dF/dz= kint 
=k0(1A0/A), where k0 is the cantilever stiffness, A and A0 are 
the oscillation amplitudes with and without tip-sample 
interaction. The graphene layers were grown on Cu foil by 
Chemcial Vapor Deposition. 

Figure 1. shows simultaneously acquired STM topograph 
and oscillation images of the surface using a Si cantilever. The 
three atoms of the hexagonal cell appears higher than the other 
three. In HOPG or multilayer graphene, due to the shift 
between two successive layers, 3 atoms of the hexagon have 
an atom underneath (alpha (A) site) whereas the other 3 don't 
have (beta (B) site). Hence three main atomic structures at the 
surface are A and B atoms and hollow sites. In STM images B 
atoms appear higher due to the dominance of their electronic 
structure over A site atoms. The model of the hexagonal lattice 
is overlaid on the images for clarity. The small circles of the 
model corresponding to B sites are laid on top of the bright 
atoms in STM images. In the oscillation amplitude images 
which is a measure of the interaction stiffness the brighter 
spots matches with the A sites. The oscillation amplitude 
throughout the entire image is well below the free amplitude 
which suggests a very high positive interaction stiffness. 

Hence the interaction stiffness is highest at B sites and lowest 
at A sites. The hollow sites exhibit a stiffness value between 
the two. If the tip were scanned at a constant height, one 
would expect the interaction stiffness to be lowest at the 
hollow sites as they are farthest away from the tip apex. 
However, due to the corrugated path of the tip to maintain the 
tunnel current constant, such contrast changes are observed.  

 
Figure-1: Simultaneous STM/AFM images of graphene surface:  (a) STM 
topograph (b) Oscialltion amplitude  Si cantilever. k  50 N/m.  f= 47 kHz.   
15 x 15 Ǻ2, Vsample = 0.2 V, It = 0.17 nA, A0 = 0.56 Ǻrms. Hexagonal lattice 
model is overlaid on the images. 

Force-distance spectroscopy is also conducted, in which 
force, oscillation amplitude, tunnel cuurent and phase are 
measured simultaneously as the tip is approached towards the 
sample. The stiffness and force curves show that the tip apex 
is in very strong repulsive force regime during STM operation 
on graphene surface. This could cause deformations on the tip 
and sample atoms during the scan, which would influence the 
contrast observed in different channels of STM andAFM. 

 

Figure 2. Force distance spectroscopy on graphene with Si lever. Tunnel 
current, force, interaction stiffness and phase are measured. f= 47 kHz.  frez= 
156940 Hz. A0 = 0.48 Ǻrms. Vsample =-0.3 V. 

The support by TÜBİTAK through grants 114F036 and 
109T679 is gratefully acknowledged. 
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Electrospray Finishing of Alcohol Repellent Materials on Non-woven Fabrics and Investigation of 
Performance Properties 

Semih ÖZGEÇ,1  Ali Kireçci 1  
1 Textile Engineering Department, Gaziantep University, Gaziantep 27310, Turkey 

 
Abstract— Electrospraying method was used for different application, especially for finishing application of textile materials. 
There are several methods for wet finishing treatments of fabrics such as padding, foaming, spraying and kiss-roll application. 
However each method may have its own advantages and drawbacks. Electrospraying is a new method and the method offers some 
advantages over the other methods. This study aim the characterization of electrospray method for application of alcohol repellent 
finishing for nonwoven fabrics. 

Electrospray is a method of generating liquid atomization 
with electrical forces. In electrospray, a liquid is passing 
through the nozzle. The charged liquid in the nozzle becomes 
unstable as it is forced to hold more and more charge.  
Soon liquid can keep a much electrical load which reaches a 
critical point. The nozzle head has highly charged droplets. 
The droplet size depends on a lot of parameters such as 
applied electrical charge, surface tension of finishing 
materials, distance of collector to nozzle head, viscosity, 
conductivity and the others [1,2]. The charged droplets 
accelerate through the collector surface. Thus, the surface of 
any object between the nozzle and collector would be covered 
with atomized solution.   

 
Nonwoven fabric finishing providing a barrier to alcohol 

penetration for the fabrics which are suitable as surgeon’s 
gowns, medical drapes, isolation gowns and the like. The 
finish serves to minimum amount of microbial contamination 
to the fabrics [3]. Several methods may be used for wet 
finishing application of such fabrics, however electrospray 
which is the new, simple and easy method that provides some 
important advantages. Low finishing material consumption, 
homogenous surface covering, single side application, 
environmentally friendly, low energy consumption are the 
basic advantages of the electrospray method (See Figure 1). 

 
 This study aims the determination of appropriate 

electrospraying parameters to obtain the best finishing results. 
Therefore different alcohol repellent materials, which are 
produced CHT, Pulcra Chemicals and Rudolf, were 
electrosprayed onto several nonwoven and woven fabrics at 
different solution and process parameters. Nonwoven fabrics 
is 100% polypropylene and they have different weights such 
as; 35gram/m2, 40gram/m2 and 45gram/m2. The woven 
fabrics which made of %100 polyester and 65% Polyester 
%35 cotton fabric. Nonwoven fabrics are used at medical 
textiles for single-use, however woven fabrics are suitable for 
several use in this study.  

 
Characterization of electrospray application for alcohol 

repellent finishing requires the determination parameters 
which will be divided into three groups; 

a) Finishing chemical’s paramaters; The parameters are 
conductivity, viscosity, concentration, surface 
tension, solution material, molecular weight and also 
the amount of spent chemicals. 

b) Process parameters; Tip-collector distance, flow rate, 
applied voltage, needle diameters are the basic 
process parameters. 

c) Environment parameters; environment temperature, 
atmosphere type and relative humidity. 
 

For each alcohol repellent chemical the important process 
and solution parameters such as tip-collector distance, flow 
rate, applied voltage and concentrations were determined 
systematically by observing solution particles. The basic 
criteria were to obtain the smaller size and homogenized 
distribution of particle. All the samples were tested by 
standard of AATC 193.  

 
The experimental results show that the electrospray 

method provides nearly results as much as kiss-roll application 
and padding (foulard) application.  Table I shows some 
results. 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure I. Electrospray set-up 

 

 
 

Table I. Test Results (Limited) 
References 
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Abstract— Nanoemulsions have practical application in a multitude of commercial areas, such as the chemical,pharmaceutical 
and cosmetic industries. Piperine (an alkaloid obtained from pepper)  was found to posses growth-stimulatory activity towards 
cultured melanocytes during a herbal screening programme for the treatment of vitiligo . In this study it is aimed to prepare  

            nanoemulsion of piperine as a treatment way for hypopigmentation skin diseases. 

Stimulants of melanocyte (pigment cell) proliferation are 
potential treatments for the skin disorder, vitiligo, a condition 
characterized by lesions of depigmentation where melanocytes 
are largely absent [1]. Vitiligo also known as Leukoderma is a 
chronic skin disease. This is caused by the loss of pigment, 
resulting in irregular pale patches of skin. These patches are 
more commonly found on sun-exposed areas of the body, 
including the hands, feet, arms, face, and lips.  In affected 
areas, the pigment gradually disappears [2]. 

 
Figure-1: İrregular pale patches of skin that are caused by vitiligo [3] 

 
Melanocyte proliferation stimulants are of interest as 

potential treatments for the depigmentary skin disorder. 
Piperine, an alkaloid obtained from pepper, promote 
melanocyte proliferation in-vitro [4].  

 

 
Figure-2: Molecular structure of piperine [5] 

Current treatments include corticosteroids applied to the 
skin, and phototherapy using UV radiation (UVR) to re-
pigment the skin [6]. Both, carry possible long-term side 
effects and are not always effective. In particular, less than a 
quarter of patients respond successfully to corticosteroids, 
while UVR causes a re-pigmentation that is spotted and patchy 
and in the long-term could lead to a higher risk of skin cancer 
[7]. Side effects due to conventional treatments can be 
prevented by the use of piperine and sometimes can even 
avoid phototherapy.  

The aim of this study was to prepare piperine containing 
nanoemulsions for the purpose of stimulation of 
melanogenesis with an effective and natural treatment way. In 
this content, at first piperine loaded nanoemulsions were 
designed. Then, the preliminary stability of the nanoemulsions 
were evaluated at 24 hours by centrifuge and thermal stress 
analyzes. 

 Stability was assessed by macroscopic emulsion 
observation and droplet size analyzes. The purpose of this test 
was to select a stable formulation with a nanoemulsion size 
droplet. The mean droplet size and polydispersity index of the 
nanoemulsions were determined by dynamic light scattering 
(Zetasizer, modelo ZS, Malvern Instruments, UK). 
Measurements were performed at 25°C using a scattering 
angle of 90°. 

To perform the thermal stress test, nanoemulsions were 
heated in an ultra bath thermostat (WCB 22 model, Wisd 
Laboratory instruments, Germany) at temperatures ranging 
from 40 to 80°C. The temperature was increased by 5°C every 
30 minutes.  

The nanoemulsions were centrifuged (Thermo Scientific, 
USA) at 3500 rpm  for 30 minutes to accelerate possible 
instability phenomena. A pH meter (WTW inolab pH 720, 
Germany) was used to measure the pH of the nanoemulsions 
at 25 ± 2°C.  

The electrical conductivity was evaluated at 25 ± 2°C by a 
portable conductivity meter (Hanna edge Multiparameter, 
USA). 

According to data obtained from thermal stress, 
centrifugation tests and droplet size analyzes; nanoemulsions 
that are containing 1,5 and 3 mg piperine were found stable.  

 
Table-I Droplet size and polydispersity index results of the selected 
formulations  

 
Physicochemical stability, cytotoxicity, melanin content and 
tyrosinase activity will be evaluated on these selected 
formulations for further studies. 
 
 
*Corresponding author: burcu_ozkan93@hotmail.com 
[1] J. P Ortonne et al., Vitiligo and other hypomelanoses of hair and skin. 
Plenum, New York/ London, pp 129–310 (1983).   
[2] K.R. Vinod et al., Indian drugs 46, 5-10 (2009) 
[3] www.vithappens.com 
[4]  D. C. Bennett, Int. J. Cancer 39, No. 414, 418 (1987). 
[5] https://pubchem.ncbi.nlm.nih.gov/compound/piperine#section=Top 
[6] M.L. Cucchi et al., J Pigment cell Res. 13, No. 28,31 (2000). 
[7] L. Faas et al., British J Dermatol 158, 5 (2008).  
 

Formulation Code Mean Droplet Size (nm) PDI 

F1P1 118,1 0,070 
F1P2 112,2 0,098 
F2P2 11,2 0,067 
F1P3 103,3 0,087 
F2P3 98,96 0,080 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

414



Dispersion of Carbon Nanotubes in Gelatin via Bovine Serum Albumin  
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Abstract— In tissue engineering, polymers are widely used to provide cell proliferation, differentiation as scaffolds. Although 
polymers are fundamental structures of tissue engineering, their use is restricted due to their weak mechanical properties. To 
enhance mechanical properties of polymers; nanomaterials are used. However, nanomaterials used in polymer composites is 
also restricted due to their low dispersion due to hydrophobicity-hydrophilicity mismatch. In this study, dispersion of carbon 
nanotubes (CNTs) in gelatin, a widely employed polymer in tissue engineering, using bovine serum albumin (BSA) to enhance 
its mechanical properties is investigated. It is found that BSA can be an effective protein to disperse MCNTs in gelatin and 
perhaps in other tissue engineering polymers with weak physical properties. 
 

  
In recent years, advances in tissue engineering have led 

to new approaches ranging from repair of damaged organ to 
prepare a new organ. In tissue engineering, cells need an 
environment for survival, proliferation and/or differentiation. 
For this purpose, matrixes known as scaffolds, which can 
provide these conditions, should be prepared. These scaffolds 
should be biocompatible, biodegradable, strong enough and 
should have key molecular cues for cell adhesion [1, 2].  
 
 Many natural and synthetic polymers are routinely 
employed in the studies and they have both disadvantages and 
advantages. For instance, while natural polymers have better 
biological properties, synthetic polymers have better 
mechanical properties. Although the synthetic polymers have 
better mechanical properties than natural polymers, they still 
do not have enough mechanical properties. Thus, several 
additives are used to improve the mechanical properties by 
producing composites. With the nanotechnology idea, a large 
number of nanomaterials (NMs) are investigated for the 
purpose. Among them, carbon nanotubes (CNTs) are attracted 
special attention due to their electrical, thermal and 
mechanical properties for the preparation of polymer based 
composites [1, 3].  
 
 One of the major problems of including NMs in 
polymers to prepare their composites is their uncontrolled 
aggregation. As a remedial approach, non-covalent 
modification of the NMs to alter their surface properties are 
pursued before mixing with polymers (Figure-1) [4].   
  

 
Figure-1: Interaction Between BSA and CNT [5] 

 
In non-covalent modification, generally water soluble 

molecules or molecular structures such as proteins, polymers 
or surfactants are used. However, due to the weak interactions 
between surface modifiers and NMs, surface properties cannot 
be changed effectively to allow effective dispersion in matrix. 
The use of surfactants is more effective but it is restricted due 
to their toxic effect [6].  

 
In this study, a systematic investigation of dispersion 

of multi-walled carbon nanotubes (MWCNTs) by using 
proteins such as bovine serum albumin (BSA) in gelatin, a 
commonly employed biopolymer in tissue engineering but its 
use is restricted due to its weak physical properties, is 
undertaken. Then, the changes in the scaffold properties of the 
composites is investigated.  
 

The reasons behind the use of BSA are its 
biocompatible, biodegradable structure and also its relatively 
high structural stability providing BSA as a model protein. In 
addition to these properties, it is also known that the 
hydrophobic and aromatic residues in the binding pocket of 
BSA can interact with the hydrophobic surface of CNTs [7]. 
Based on these interactions, BSA can be used for effective 
dispersion of CNTs. Figure 2 shows the water dispersed 
MWCNTs and BSA-MWCNT adduct.   
 
 

 
Figure-2: Interaction Between BSA and CNT [8] 

 
The results demonstrate that the physical properties of the 
gelatin such as strength improve with the incorporated 
MWCNTs into gelatin. The amount of BSA used to transfer 
MWCNTs into also plays an important role.  
 
This work was supported by Yeditepe University. 
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Abstract— Electroactive polymers are one of the most promising technologies. Compared to inorganic materials the versatile polymers have 
various attractive properties, such as being lightweight, inexpensive and easy to manufacture. The promising fields of application include energy 
harvesting, muscle-like actuators, sensors, robotics, and haptics. Electroactive Polymers (EAP) that can also change size or shape when 
stimulated by the right external electrical activation mechanism, meaning they can convert electrical energy into mechanical energy. Their 
electromechanical response, exhibiting large strain when subjected to electrical stimulation, makes them the human-made actuators that most 
closely emulate natural muscles. The light weight of electroactive polymers, low cost, high intrinsic breakdown strength, cyclical way of 
operation, reliable performance, and high efficiency can be exploited to utilize the elastomeric material as a transducer. The energy storage for a 
linear dielectric polymer is determined by its relative permittivity and the applied electric field. The latter is limited by the dielectric breakdown 
strength of the material. Therefore, to generate a high energy density of a flexible capacitor, the film must be used at the voltage level close to the 
material's breakdown or inorganic particles with high dielectric permittivity which can be introduced into the polymer matrix. In the present 
study, thermoplastic polyurethane/ graphene / nano composite structure structures were produced and the influence of nanoparticles on the 
macroscopic dielectric properties of the neat elastomer including space charge dynamics, complex permittivity, and electrical conductivity, were 
investigated. 

*Corresponding author: abdurrahman.ozturk@marmara.edu.tr 
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NEMS Bio-Sensor On A Chip For A Single-Molecule  Detection 
Abdurrahman Ozturk1,2* 

1 Mechatronics Engineering Department, Marmara University, Istanbul 34722, Turkey 

  
Abstract— Integrated chemical and biological sensors give advantages in cost, size and weight reduction and open new prospects for parallel 
monitoring and analysis. Biosensors based on nanoelectromechanical systems (NEMS) are the most attractive candidates for the integrated 
platform. However, actuation and transduction techniques limit their operation to laboratory conditions. All-optical approach gives the possibility 
to overcome this problem, nevertheless, the existing schemes are either fundamentally macroscopic or excessively complicated and expensive in 
mass production. Here a novel scheme of extremely compact NEMS biosensor monolithically integrated on a chip with all-nanophotonic 
transduction and actuation is purposed. It consists of the nanophotonic waveguide and the nanobeam cantilever  placed above the waveguide, 
both fabricated in the same CMOS-compatible process. Being in the near field of the strongly confined photonic or plasmonic mode, cantilever is 
efficiently actuated and its response is directly read out using the same waveguide, which results in a very high sensitivity and capability of 
single-molecule detection even in atmosphere. 
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12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

417



Characterization and Magnetic Properties of Oleic Acid Coated CoFe2O4 Nanoparticles for 
Biomedical Application 

Ezgi Öztürk Yılmaz1, Tuba Gürkaynak Altınçekiç2, Deniz Değer Ulutaş1, Bayram Kocaman3, Sinan Kazan3, Muhammed 
Açıkgöz4 

1 Physics Department, Faculty of Science, Istanbul University, Istanbul 34134, Turkey 
2Chemical Engineering Department, Engineering Faculty, Istanbul University, Istanbul 34320, Turkey 

3Physics department, Gebze Technical University, Gebze, Kocaeli 41400 ,Turkey 
4Faculty of Engineering and Natural Sciences, Bahçeşehir University, Istanbul 34353, Turkey 

  
Abstract— In this study, oleic acid coated cobalt ferrite (CoFe2O4) was synthesized by polyol method. The structure analysis of CoFe2O4 was 
characterized by X-Ray diffraction (XRD). To understand the adsorption mechanism of the oleic acid on the surface of CoFe2O4 nanoparticles, 
Fourier transform infrared (FTIR) measurements were carried out on the pure oleic acid and the oleic acid coated (CoFe2O4) nanoparticles. The 
morphological property of coated nanoparticles was determined by scanning electron microscopy (SEM). We also analyzed magnetic properties 
of oleic acid coated CoFe2O4 using vibrating sample magnetometer (VSM) and Electron Spin Resonance (ESR). 

 

Spinel ferrite nanoparticles have been used in many areas 
of new applications such as drug targeted therapy, bioactive 
molecule separation in biomedical applications. Besides the 
other utilizations of spinel ferrites are in information storage 
systems, magnetic cards and magnetic recording applications 
[1]. Among spinel ferrites, CoFe2O4 has been widely studied 
due to its remarkable magnetic and electric properties [2]. 
Magnetically targeted drug delivery has been one of the most 
important bio-applications for CoFe2O4 magnetic nanoparticles 
[3]. 

 
In this study, oleic acid coated CoFe2O4 was synthesized 

by polyol method. For this purpose, FeCl2.4H2O and 
Co(CH3COO)2. 4H2O were dissolved in diethylene glycol 
(DEG) in the appropriate ratio to give a composition 
corresponding to CoFe2O4. The total iron concentration was 
equal to 0.2 molar ratio (Co/Fe ratio: 1/2). The solution was 
then heated to 180 °C gradually under reflux during 4 hours 
and was stirred with magnetic stirring. After cooling to room 
temperature, the mixture was washed several times with 
distilled water and alcohol and then CoFe2O4 was separated in 
black powder form. The structures of the nanoparticles were 
characterized by X–Ray Diffraction (XRD), Fourier 
Transform Infrared with Attenuated Total Reflectance Unit 
(FTIR –ATR). Morphological properties of oleic acid coated 
nanoparticles were determined by scanning electron 
microscopy (SEM). 

Figure 1 shows the XRD pattern of the nanoparticle 
obtained in powders form at room temperature. All diffraction 
peaks are consistent with standard CoFe2O4 (JCPDS no 22-
1086) powder diffraction data without evidence of impurities.  

            
Figure-1: The powder X-Ray Diffraction Pattern of Oleic acid Coated 

CoFe2O4 

The SEM image given in Figure 2 shows that 
nanoparticles are roughly spherical and agglomerate. The 
particle diameters range from 30 to 110nm.  

  

Figure-2: The SEM image of Oleic acid Coated CoFe2O4 

We also analyzed the magnetic properties of the oleic acid 
coated nanoparticles in powder form using vibrating 
magnetometer (VSM). Magnetic properties of the prepared 
nanoparticles were investigated at 10-400K temperature range. 
Magnetic properties of coated CoFe2O4 investigated by 
magnetization in both zero-field-cooled (ZFC) and field-
cooled (FC) modes under 100 Oe magnetic fields. 
Magnetization (M) versus temperature (T) and magnetic 
hysteresis loops of coated CoFe2O4 at room temperature are 
shown in Figure 3a and 3b, respectively. 

 
Figure-3: a) Temperature dependence of magnetization of CoFe2O4 

nanoparticles. b) Magnetic hysteresis loops of CoFe2O4 at room temperature.  

 
*Corresponding author:  ezgiozturk@hotmail.com 
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Effect of Interfaces and buffer layer on phase transition in FeRh Thin Films 

Adem Parabas1,2* Perihan Aksu1,2 and Fikret Yildiz1,2  
1Physics Department , Gebze Technical University, Kocaeli  41400, Turkey 

2Gebze Technical University, Institute of Nanotechnology, 41400 Gebze, Turkey 
 

 
Abstract—The iron-rhodium alloys is quite unusual magnetic ordering and phase transition depending on chemical 
composition. Whereas the alloy is antiferromagnetic phase at room temperature, and transition occurs from antiferromatic state 
to ferromagnetic state at a critical temperature. In this study phase transition was investigated systematically as a function of 
composition, buffer layer and cap layers. Rh and Pt was used as buffer and cap layers. The layers significantly affected the 
phase transition. 
 
 

FeRh alloy systems have been studied since 1938. 
Approximately an equiatomic composition of the alloy has 
showed a big increase on magnetization and a phase transition 
at a temperature near (370 K) [1,2]. This transition was named 
first phase transition and lattice parameter changes about 
0,3%. Ferromagnetic – antiferromagnetic transitions were 
explained by a strong dependence of the exchange interaction 
on the crystalline lattice parameter [3] Due to this property, 
the FeRh alloy has a big potential for technological 
applications such as magnetic sensors, switchers, storage 
devices. Thus, it is required to manipulate magnetic properties 
and transition temperature of the alloy. For those reason 
effects of growing parameters, using buffer and cap layers on 
magnetic ordering and phase transition have been studied. 
FeRh thin films were grown by rf-sputtering technique on 
MgO (100) substrate at different growing conditions. Rh and 
Pt were deposited on MgO(100) substrate as a buffer layer and 
cap layer. Structural properties of the film were investigated 
by X-ray diffraction. Magnetization measurements were 
carried out at various temperatures by using vibrating sample 
magnetometer. And ferromagnetic resonance spectra were 
registered and the results were analyzed for the ferromagnetic 
films. As a result of our magnetization measurements and 
analysis, buffer layer and cap layer has noteworthy effect on 
magnetic properties and structure of FeRh thin films. 
Depending of growth temperature and annealing time, 
ferromagnetic ordered (FMO) and antiferromagnetic ordered 
(AFMO) samples were observed at room temperature (RT) 
which refers to changing chemical environment by 
temperature. Phase transition temperatures were manipulated 
successfully by using buffer and cap layers. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
*Corresponding author: aparabas@gtu.edu.tr 
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Thickness dependent spin reorientation of FeCo ultrathin films 
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Abstract— CoFe alloy multilayer thin film has been grown on Rh buffer layer on MgO (100) substrates. Magnetic properties 
of the multilayer thin films have been studied Ferromagnetic Resonance (FMR). The analysis showed that magnetic anisotropy 
was switched from film plane to film normal by changing thickness of the film.  
 

 
 
Perpendicular magnetic anisotropy (PMA) has growing 

interest for last decades due to potential application in 
technology and scientific curiosity.  Tetragonally distorted 
CoFe alloy and Co/Fe multilayer is one of systems that 
exhibits PMA [1-3] and it is realized by growing on different 
substrate such as Pd(001), Ir(001), and Rh(001) substrates.  
For technological applications, these kind of metallic 
substrates are not very suitable. For that reasons it is required 
to grow the system on an isolator surface. 

 
In this study Rh/FeCo system is grown on isolator 

MgO(100) surface. Before growth process, MgO(100) surface 
was thermally cleaned at 500 C for 60 min in order to remove 
contaminations and defects. Auger electron spectroscopy and 
Low energy electron diffraction (LEED) were used to check 
surface contamination and surface crystallography. Firstly Rh 
buffer layer was deposited on MgO(100). Then FeCo alloy 
film grown on this surface. For getting PMA, morphology of 
Rh layer and surface roughness are extremely important. Thus 
effect of growth conditions on roughness and crystallity of Rh 
buffer layer were also examined with (LEED) and X-ray 
diffraction (XRD). FeCo magnetic layer were deposited with 
different thickness and covered by Rh cap layer to protect 
from oxidation. The magnetic layer exhibits PMA until a 
certain value of bilayer repetition (n) and the strength of PMA 
decreases with increasing number of repetition. Magnetic easy 
axis's of the multi-layered samples switched from film normal 
to the film plane at a certain value of n. Magnetic anisotropy 
was investigated by ferromagnetic resonance method. The 
analysis of angular dependence of resonance field showed that 
magnetic anisotropy is perpendicular to the film plane for 
ultra-thin films and switched to film plane for thicker films. 
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PCEC/Silk Fibroin/CaP-PCL Based Bilayered Constructs for Guided Tissue Regeneration 
 

Sibel Ataol Türkkan1, A. Engin Pazarçeviren2, Nesrin E. Machin3 , Dilek Keskin1,2,4, Özgür Duygulu4, Ayşen Tezcaner 1,2,4* 

Abstract – Guided bone regeneration (GBR) is employed to prevent scar tissue and guide bone regeneration at a defect 
site. In this study, we prepared a bilayered GBR membrane for bone tissue engineering. The membrane had two layers: 
porous composite electrospun and non-porous PCL film layers. Composite layer included CaP nanoparticles synthesized 
by flame spray method. Calcined CaP had similar crystalline phases with natural bone mineral hydroxyapatite. CaP 
nanoparticle addition drastically improved hydrophilicity and mechanical strength of the membranes. In vitro bioactivity 
and in vitro cell culture studies are under study. 

 
1. Introduction 
Guided bone regeneration (GBR) is a promising 
technique used for assisting bone development by 
preventing non-functional tissue formation. In this 
study, we developed a GBR bilayered membrane for 
bone tissue engineering applications. The membrane is 
a triphasic composite biomaterial composed of poly (ε-
caprolactone)- poly (ethylene glycol)- poly (ε-
caprolactone) (PCEC)/Silk Fibroin (SF)/CaP 
electrospun layer on nonporous PCL film. PCL film 
layer serves as a barrier against scar tissue formation at 
the defect site. In order to mimic natural tissue 
environment and enhance functionality of the bilayer 
structures, PCEC and silk fibroin were blended into 
mechanically strong electrospun nanofibers to induce 
tissue adhesion and growth. CaP (Ca/P=2.19) 
nanoparticles prepared by Flame Spray Pyrolysis and 
calcined were also introduced to nanofibers to provide 
bioactivity for enhancing bone regeneration at the defect 
site.  
2. Materials and Methods 
PCL (10%, w/v) membrane was prepared by solvent 
casting. Silk fibroin and PCEC were blended by 1:5 w/w 
ratio (total 5%) in HFIP and CaP (10% and 20% w/w of 
total polymer+solvent) was added to blend. The mixture 
was electrospun on solvent casted PCL film.  
X-ray diffraction (XRD), dynamic light scattering (DLS 
and high resolution transmission electron microscopy 
(HRTEM) analysis were used for the analysis of CaP 
nanoparticles. The triphasic composite GBR membranes 
were characterized with.scanning electron microscopy-
electron dispersive spectroscopy (SEM-EDS), Fourier 
transform infrared spectrospcopy (FTIR), contact angle 
measurements, mechanical analysis and cell culture 
studies  
3. Results &Discussion 
CaP was synthesized through Flame Spray Pyrolysis and 
sintered at 700⁰C for 30 min [1]. XRD analysis showed 
that CaP possessed similar crystalline phases with 
stoichiometric hydroxyapatite (Fig. 1a). FTIR analysis 
shows that PCEC, SF, PCL and CaP were successfully 
blended in the structure (Fig. 1b). Polymers and CaP can 
be identified on the electrospun phase through SEM 
analysis (Fig. 2a). In addition, electrospun layer had 
nanoscale topographical features (Fig. 2a) and PCL film 
layer was continuous without deformations and pores 
(Fig. 2b). It was observed that the presence of CaP phase 
increased the surface hydrophilicity compared to  
PCEC/SF (Fig. 3b and c). Moreover, increasing the CaP  

amount in the electrospun phase improved the 
mechanical properties significantly.The GBR bilayered 
membranes are currently being analyzed for cellular 
attachment, proliferation and osteogenic differentiation. 
Bioactivity of the bilayered membranes with different 
composition will also be tested. 

  
Figure 1: XRD image of synthesized CaP (Ca/P: 2.19) 

(a), FTIR spectra of PCEC/SF/CaP-PCL bilayered 
membranes (b). 

 

 
Figure 2: Surface (a) and cross-sectional (b) SEM 

images of PCEC/SF/CaP-PCL bilayered membranes. 
 

Figure 3. Contact angle measurements of PCEC/SF 
(a), PCEC/SF/10%CaP (b) and PCEC/SF/20%CaP 
electrospun membranes (c) on PCL. Ultimate tensile 

strengths and moduli of bilayered membranes (d). 
Corresponding author: tezcaner@metu.edu.tr 
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Assembly of plasmonic heterostructures on poly(ethylene glycol) brushes for SERS applications 
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Abstract— Assembling nanoscale building blocks into complex nanostructures is a process that is of great interest to develop 
materials with new and enhanced properties. Metallic nanoparticles present one of the best examples to such building blocks, 
since optical properties of these materials strongly depend on the size, geometry and spatial position of the individual particles 
with respect to each other. In this study, we investigate generation of plasmonic heterostructures that consist of gold 
nanoparticles of different sizes on substrates functionalized with poly(ethylene glycol) brushes for SERS applications.  
 

Plasmonic properties of metallic nanoparticles (NPs) have 
received significant interest for applications that range from 
molecular sensing to metamaterials [1]. Optical properties of 
these materials strongly depend on the size, geometry, and 
more importantly to the spatial position of the individual 
particles with respect to each other [2, 3]. The advances in 
chemistry allow the synthesis of NPs with well-defined size 
and geometries in large quantities using bulk solution phase 
techniques. Therefore the challenge is to control the assembly 
of NPs to manipulate the collective properties of NPs. In such 
an assembly, the localized plasmons of the individual particles 
couple and modify the resonant frequencies as well as focus 
light at small volumes to generate intense electromagnetic 
fields between the NPs, frequently called as hot spots [4]. A 
particularly interesting case is assembling multiple NPs into 
heterostructures that consist of particles with different size, 
geometry and chemistry [5, 6]. Due to their asymmetric nature 
and indefinite number of possible configurations, such 
structures offer novel and rich plasmonic properties [7-9]. 

 

 
Figure1- The schematic depiction of the study 

 
Here, we present high yield surface assembly of 

plasmonic heterostructures that consist of spherical gold NPs 
of different sizes on poly(ethylene glycol) (PEG) brushes. A 
key aspect of PEG brushes is that their interaction with the 
citrate-stabilized gold (Au) NPs depends on the size of the 
particle, thereby presenting a highly suitable platform for the 
generation of heterostructures. Herein we show through real-
time measurements obtained by quartz crystal microbalance 
and ex-situ SEM imaging that the kinetics of particle 
immobilization plays a critical role in high yield assembly of 

heterostructures. As a demonstrative application and a 
measure of the plasmonic properties, we systematically 
investigated surface enhanced Raman scattering (SERS) 
effects on the fabricated heterostructures as a function of the 
kinetics of immobilization and size of particles. Assembled 
heterostructures provided strong enhancement in the signals of 
the model molecule in Raman spectroscopy and enabled 
detection of molecules in concentrations as low as 10 nM. The 
strong enhancement of the signals is attributed to the inherent 
asymmetry together with the placement of the particles in 
close proximity as supported by the numerical simulations  
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Glucose dithiocarbamate derivatives as biomimetic ligands of stable water-soluble quantum dots  
Mariusz Pietrzak,* Marcin Drozd and Elżbieta Malinowska 

Department of Microbioanalytics, Faculty of Chemistry, Warsaw University of Technology, Noakowskiego 3, 00-664 Warsaw, Poland 

 
Abstract— A particularly important issue in the design of Quantum Dots (QDs) for biological applications is the right choice 
of a surface modification method. In the framework of presented study a promising strategy of QDs functionalization by means 
of dithiocarbamates (DTCs) of glucose analogues, derived from corresponding primary or secondary amines, was examined. 
Physicochemical properties and biological activity of obtained water-soluble CdSexS1-x/ZnS QDs were evaluated. Due to 
stability and facility of preparation DTC derivatives are an interesting alternative to most commonly used thiolated ligands.

Semiconductor Quantum Dots (QDs) have gained 
scientific interest due to the unique properties arising from 
their nanometric size, such as wide absorption and narrow 
emission band, and high luminescence quantum yield. QDs 
are widely used as fluorescent labels for biosensors or cell 
imaging. Mentioned applications require hydrophilization of 
nanocrystal surface.Due to simplicity of application, thiolated 
ligands are most commonly used for this purpose [1]. 
However, this strategy has a number of limitations, such as 
lability of surface ligands or susceptibility to photochemical 
oxidation and desorption, which is responsible for QDs 
aggregation. Chemisorption of dithiocarbamates (DTCs) turns 
out to be an interesting alternative to application of thiols. 
DTCs are compounds obtained in reaction of amine groups 
with carbon disulfide in basic pH (See Fig. 1) [2]. DTC moiety 
makes parent ligand suitable to self-assembly on QDs surface 
during the process of ligand exchange [3].  
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Figure-1: General scheme of dithiocarbamate synthesis.   

Despite undeniable potential, application of DTCs for 
nanostructures stabilization remains limited. Surprisingly,  
despite well known, high reactivity and stability of secondary 
DTCs both in solutions and as monolayers, derivatives of 
primary amines are utilized as ligand precursors more often 
than secondary ones [3,4]. Furthermore, there are numerous 
literature discrepancies concerning the effect of pH on the 
synthesis of dithiocarbamates as well as their ability to ligand 
exchange [2,3]. Therfore a careful studies concerning 
influence of pH and parent amine type - using model, 
hydrophilic amines: ethanolamine-MEA (primary) and 
diethanolamine-DEA (secondary) - on reactivity  towards CS2 
and subsequnetly the stability of obtained DTCs in solutions 
were performed.    

The kinetics of DTC synthesis was monitored using UV 
absorption spectroscopy at 260 nm. The results show that 
reaction with secondary amines is about one order of 
magnitude faster and less dependent on medium (See Fig. 2). 
In addition, the superior long-term stability of secondary 
DTCs in neutral and basic media was confirmed, which allows 
for their prolonged storage in aqueous solutions without a risk 
of decomposition. 

Increased basicity of aqueous solution during in situ DTC 
synthesis for QDs ligand exchange turns out to be doubly 
beneficial. High pH assures sufficient degree of parent amines 
conversion into DTC as well as enhances efficiency of phase 
transfer due to facilitation of emulsification of water-
chloroform biphasic mixture.    

 

 

rate[103∙min-1] MEA DEA 
pH 8.5 0.20 1.92 
pH 10.5 2.26 12.6 

 

 
Figure-2: (left) Evolution of UV absorption spectra during DEA-DTC 
synthesis. (right) Comparative studies of kinetics of DTC synthesis from 
primary (MEA) and secondary (DEA) amines at pH 10.5. Values of reaction 
rates in media of different pHs for model amines were summarized in table.    

In the next step of our work, selected ligands of 
biomimetic character and affinity to ZnS surface: β-D-
thioglucose (βDG-SH), D-glucosamine dithiocarbamate (DG-
DTC – primary DTC) and N-methyl-D-glucamine 
dithiocarbamate (NMDG-DTC – secondary DTC) were used 
to modify CdSexS1-x/ZnS QDs via ligand exchange. The 
obtained QDs were characterized by good stability in aqueous 
solutions and high fluorescence intensity (See Fig. 3). 

 

S

OH
OH

OH
O

 HOCH2

 

SOH

OH

OH

O

 HOCH2

 

O
OH

NH OH

OH

 HOCH2

S
S

+

SH
SH

OOH

NH

OH
OH

 HOCH2

S S

SH SH

N

OH

OH OH

OH

OH

S

S

2+

SH

SH

N
OH

OH

OH

OH

OH

S
S

2+

SH
SH

CdSexS1-x

ZnS

 D
G

-S
H

N
M

D
G

-D
TC

DG-DTC

 
Figure-3: (left) Schematic repersentation of QDs surface architecture after 
ligand exchange using corresponding thio- and DTC-glucose derivatives. 
(right) Absorption and emission spectra of DG-DTC-modified QDs and 
photographs of biphasic mixture before (1) and after (2) QDs ligand exchange.   

Examination of QDs biological activity using A549 cell lines 
revealed, that DTC-ligands attached to surface do not exhibit 
substantial intrinsic cytotoxicity, what was confirmed by MTT 
assay. Biomimetic character of anchored indicate potential of 
obtained QDs in cellular imaging and biosensing. 
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Abstract— In this study, Fe3O4 Nanorods-PNIPA Nanogels Composite nano material is 
synthesized, characterized and used for lysozyme adsorption. XRD, ATR-FTIR, AFM and 
SEM measurements reveals successful formation of nanorods-nanogels composite. The 
diameter and average particle size of nanorods and nanogels are found around 150 nm and 300 
nm, respectively. VSM measurement shows that the Fe3O4 particles are in rod shape and has 
superparamagnetic behavior, no hysteresis and remnant is detected. The adsorption kinetic of 
lysozyme on composite material is studied via fluorescence method, and the adsorption 
reaction rate constant is calculated as 0.904 s-1 by using Langmuir-Hinshelwood pseudo 
second order model. Fe3O4Nanorods-PNIPA Nanogels Composite is appeared as a fast 
catalyst for lysozyme like protein immobilization. 
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Synthesis and characterization of mesoporous LiMn2O4 and LiCoO2 by using MASA 
approach 

 
Gülbahar Saat*1 and Ömer Dag1 

1 Department of Chemistry, Bilkent University, 06800 Ankara 
 

*Presenter: gulbahar.saat@fen.bilkent.edu.tr 
 
 

This work is based on the synthesis and 
characterization of mesoporous LiMn2O4 and LiCoO2 
by using molten salt assisted self-assembly (MASA) 
method, [1,2] as  cathode materials for Li-ion batteries. 
The MASA is a new method to synthesize mesoporous 
thin films of metal oxides and monoliths. The solutions 
containing two hydrated salts, LiNO3.xH2O and 
(Co(NO3)2. 6H2O or Mn(NO3)2.6H2O), CTAB 
(cethyltrimethylammonium bromide, ionic surfactant), 
10- lauryl ether (C12EO10, ionic surfactant) and ethanol 
or H2O as a volatile solvent are prepared and stirred for 
at least 6 hours. In the case of LiMn2O4, particular 
amount of HNO3 is added to avoid formation of 
manganese oxide species during and/or before the 
assembly process. The above homogenous clear 
solutions are spin coated over a glass substrate to form 
lyotropic liquid crystalline (LLC) films with a desired 
thickness. Regarding the desired pore size, the LLC 
films were calcined at 400-450-500 oC for 1 hour 
accordingly. Figure 1 shows typical N2 sorption 
isotherms of LiCoO2 sample calcined at 450 oC. The 
pore size of the samples can be controlled in a broad 
range, from 6 to 24 nm and a surface area from 50 to 8 
m2/g. The stability of the fresh thin films has also been 
investigated using X-Ray Diffraction and FTIR 
spectroscopy over time by changing the solvent 
amount and type (H2O or ethanol). The mesoporous 
LiCoO2 and LiMn2O4 samples were characterized by 
using x-ray diffraction, Raman spectroscopy and N2 
sorption techniques and tested in rechargeable Li-ion 
batteries. 
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Figure 1: N2 sorption isotherm of the sample calcined 
at 450 oC for 1 hour. Inset: the pore size distribution of 
the same sample 
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Effect of the Nano Carbon Black Obtained From Waste Tyres on the Compressive Strength of 
Concrete  
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2 Pasinler Vocational School, Civil. Dep Atatürk Üniversity,, Erzurum 25300, Turkey, 

3 Engineering Faculty, Chem.Eng. Department Atatürk Üniversity, Erzurum 25240, Turkey  
 

Abstract— In Europe 29 countries used 3.418.000 tones tyres in 2012 according to ETRMA (European Tyre & Rubber 
Manufacturers’ Association).  This amount represents a significant proportion of the total solid waste stream. Waste tires are 
commonly used in cement kilns and power plants as fuel, as an aggregate in Portland cement concrete and for production of 
rubberized materials. There has been great interest in alternative treatment processes for waste tyres, amongst which is the use 
of pyrolysis technology. Pyrolysis is the chemical conversion or breakdown of the organic compounds by heating in total or 
partial absence of oxygen. Pyrolysis of waste tyres produces oil, gas and char product. The solid char may be used as a solid 
fuel, as carbon black or upgraded to produce an activated carbon. In this study the compressive strengths of cement mortars 
containing different amounts carbon black obtained from waste tyres were obtained. Generally a linear increase in compressive 
strength is observed depending on the amount of nano carbon black. 
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Spark Plasma Sintered Alumina Hybrid Nanocomposites 
Nouari Saheb 
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Abstract— The ever-increasing demand for high-performance ceramic-based materials is difficult to meet with conventional 
ceramic composites because of their limited fracture toughness. Hybrid microstructure design, by incorporating two 
nanoreinforcements with different morphologies, is a new approach that has been adopted to develop ceramic materials with 
improved fracture toughness. In this work, ball milling and sonication complementary mixing techniques and novel spark 
plasma process were used to prepare almost fully dense Al2O3-SiC-CNTs hybrid nanocomposites with uniform distribution of 
SiC and CNTs. The composites possessed high toughness and improved hardness. 
 

The intrinsic brittle nature, low fracture toughness, and modest 
strength of alumina had limited its use in many engineering 
applications such as cutting tools; therefore, alumina is usually 
processed to yield a nanostructured phase and/or reinforced 
with one or two phases to improve its properties and 
performance. The commercial production of nanoscale 
reinforcements and the development of novel processing 
techniques had paved the way for the design of new alumina 
ceramic matrix nanocomposites with better properties than 
those of either the monolithic ceramic or the composite 
containing large size reinforcement. However, there are 
challenges in processing high-performance and cost-effective 
alumina ceramic nano-composites for commercial 
applications. Achieving a uniform distribution/dispersion of 
the nanosize reinforcement in the matrix remains a major 
problem to process homogenous nanocomposites with the 
desired properties. In addition, in powder processing routes, 
traditional consolidation techniques such as cold pressing and 
sintering at high temperatures, hot pressing, and hot isostatic 
pressing have strong limitations of not being able to retain the 
nanostructure features of the matrix. The ball milling and 
molecular-level mixing techniques have been proved to be 
powerful techniques for producing homogeneous 
nanocomposite powders. In addition, spark plasma sintering, a 
binder less process which does not require pre-compaction 
step, has been shown to be a novel cost-effective consolidation 
technique for processing ceramic matrix nanocomposites with 
preserved matrix nanostructure features. In this work, high-
performance cost-effective alumina hybrid ceramic nano-
composites, for cutting tool applications, were developed. Ball 
milling and molecular-level mixing techniques were used to 
overcome the problem of agglomeration and synthesize 
homogenous nanocomposite powders with uniform 
distribution of the nanoreinforcements. Spark plasma sintering 
was used to consolidate the nanocomposites. The effect of 
material composition and process parameters on 
microstructure and properties of the developed 
nanocomposites was investigated. 
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Effect of junction recombination velocity of electric al parameters of a vertical parallel 
silicon solar cell under frequency modulation  
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* Corresponding author: Gökhan ŞAHİN (g.sahin38@hotmail.fr - 00905535764285) 
 
 
ABSTRACT: This study Investigates a theoretical study based on the determination of electrical parameters in solar 
cell junction vertical parallel silicon under polychromatic illumination and frequency modulation. From the excess 
minority carrier’s density in the solar cell, the photocurrent density and the photovoltage are derived. The route of 
the current vs. voltage density (I = f (V)) that materializes the behavior of the generator; we have a model on the 
shunt resistor and the series resistor. From their expressions, we study their pace according to Bode and Nyquist 
then extend the study to other electrical parameter. The Bode diagrams of the diffusion capacitance are shown for 
different junction recombination velocity. 
Keywords: Photovoltaic, junction recombination velocity, Nyquist and Bode diagramme, shunt-series and shunt 
resistance, capacitance. 
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Influence of temperature on electrical parameters of a silicon solar cell under Frequency 
modulation 
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ABSTRACT: Temperature is a very important parameter and often overlooked in the behavior of solar cells. This 
study presents the influence of temperature on the electrical parameters of a bifacial solar cell the silicon under 
frequency modulation. Based on the equation of continuity of the carriers, the expression of the density of the 
minority charge carriers, the photocurrent and photo-voltage were determined. For all these temperature the effect is 
interpreted as a function of frequency modulation. The aim of this work is to study the evolution of this density 
depending on temperature and its distribution in angular frequency and the junction recombination velocity in the 
base for different values of the temperature. 
 
Keywords: Photovoltaic, Junction Recombination Velocity, Angular frequency, Series and Shunt resistance, 
Temperature 
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In Vitro and In vivo Immunogenicty of a Novel Gold Nanoparticle Based Vaccine Platform. 
Mohammed Tofiq Salih1, Ozlem Polat4, Nariman Tursunbayev1, İlknur Tuba Göksoy2, Sevde Nur CAN2, Ramazan Ozturk3, 

Esen Goksoy Bakhautdin2, and Bakytzhan Bakhautdin1,2 
1 The Institute of Bionanotechnology; 2 Department of Basic Medical Sciences, School of Medicine; 3 Department of Genetics and 

Bioengineering, School of Engineering; 4 The Institute of Health Sciences, Fatih University, Istanbul, TURKEY.   
 

Abstract— The increasing research in nanotechnology shows that gold nanoparticles (AuNP) can be safe for human use. Novel approaches in 
design and synthesis of AuNP allowed the scientists to create them in various shapes with highly variable surface modifications, thereby, 
increasing the biocompatibility of AuNP and making them more applicable and nontoxic in micromolar ranges. Our aim is to investigate the 
immunogenic potential of a novel AuNP-based vaccine consisting of a protein target and TLR ligands. We have also investigated the in vitro and 
in vivo toxicologic properties of the AuNP vaccine in cell culture media using HepG2 cells and in healthy C57BL/6 mice, respectively. The 
immunogenic properties of AuNP were first investigated in vitro by measuring the activation of NF-kB and AP-1 in reporter cell lines. As a 
result, our studies revealed low toxicity of our AuNP nano-formulation and its highly immunogenic vaccine potential.  

 
Our research group has designed and synthesized a 

vaccine platform based on gold nanoparticle (GNP). These 
GNPs carry ovalbumin (OVA) and Toll-like receptor-3 and -9 
ligands, Poly I:C and CpG, respectively. The aim of this study 
is to investigate the stimulatory potential of newly synthesized 
GNP formulation to induce TLR-3 and TLR9 signaling in 
antigen presenting cells (APCs).  

TLRs are a transmembrane receptors expressed 
intracellularly in the endosome of APCs. This group of 
transmembrane receptors comprise thirteen murine and eleven 
human TLRs. TLR 1, TLR 2, TLR 4, TLR 5, TLR 6, and 
TLR11 are expressed on the cell membrane and responsible to 
sense extracellular foreign components. Whereas, TLR 3, TLR 
7, TLR 8, TLR 9, and TLR 10 face the interior of endosomes 
and and are activated by intracellular pathogens and their 
associated molecules [1,2].  
 
 
 

 
 
 
 
 

 

Figure-1: NF-kB gene activation in mTLR3 cell line. 

TLR3 is activated by double stranded (ds) RNA and poly 
(I:C). Double stranded RNA (dsRNA) is a form of genetic 
material found in RNA viruses. Polyinosinic-polycytidylic 
acid (poly I:C) is  a synthetic analogue of dsRNA [3]. It is 
known that mammalian TLR3 signaling is activated by 
dsRNA causing nuclear factor-kB (NF-kB) activation and the 
release of type I interferons (INFs) and interleukins [4]. 

 
 
 
 
 
 
 
 
 

Figure-2: NF-kB gene activation in mTLR9 cell line. 

TLR-9 is expressed predominantly in macrophages, 
dendritic cells, B cells, and neutrophils [5]. The ligand for 
TLR-9 comprises a group of DNA molecules known as CpG 
oligodeoxynucleotides (or CpG ODN). CpG ODN are short 
single-stranded DNA molecules. Their unmethylated nature 
makes them specific to microbial genome. Synthetic CpG 
ODN possess a partially or completely phosphorothioated (PS) 
backbone, as opposed to the natural phosphodiester (PO) 
backbone and, as their natural counterparts act as 
immunostimulants [6,7]. The binding of CPG-ODNs to TLR-9 
leads to the activation of MYD88-dependent signal 
transduction cascade resulting in the recruitment of IL-1 
receptor associated kinase (IRAK) and tumor necrosis factor-
receptor associated factor-6 (TNF-RAF-6), eventually leading 
to the expression of type-1 interferon (Type-I IFN). 

 
In conclude, we have investigated the in vitro and in vivo 

toxicologic properties of the AuNP vaccine in cell culture 
media using HepG2 cells and in healthy C57BL/6 mice, 
respectively. The immunogenic properties of AuNP were first 
investigated in vitro by measuring the activation of NF-kB and 
AP-1 in reporter cell lines. In preclinical studies, the healthy 
C57BL/6 mice were immunized with the AuNP. T and B cell 
immune responses to the antigen were measured by IFN-
gamma ELISpot and antibody titre assays, respectively. As a 
result, our studies revealed low toxicity of our AuNP nano-
formulation and its highly immunogenic vaccine potential. In 
the nearest future, we are going to test the efficacy of AuNP 
vaccine using in vivo cancer model. 
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A New Polymeric Column for Protein Separation in Reverse Phase Chromatography (RPC) 
Berna Saraçoğlu Kaya and Ebru Sağ 

Chemical Engineering Department, Cumhuriyet University, Sivas 58140, Turkey 

 
Abstract— High Performance Liquid Chromatography (HPLC) is an analytical technique used for the separation of 
compounds soluble in a particular solvent. In the HPLC column, the components of the sample separate based on their 
differing interactions with the column packing. Columns can be packed with solids such as silica, alumina or polymer 
micro/nano particles. This study includes design of a new polymeric HPLC column for protein separation in Reverse Phase 
Chromatography (RPC).  
 

Reverse Phase Chromatography (RPC) in High-
Performance Liquid Chromatography (HPLC) are a widely 
used, fast and relatively inexpensive and particularly useful 
method of many separating mixtures. In this study (oral 
presentation), the monodisperse-porous particles produced by 
a “modified seeded polymerization” technique were used as 
column-packing material for RPC analysis of proteins [1,2].  

The micro-particles based on divinylbenzene were 
synthesized in the form of copolymer and then characterized 
by Scanning Electron Microscope (SEM) and Fourier 
Transform Infrared Spectroscopy (FTIR). In the first stage of 
the synthesis, the monodisperse polystyrene particles were 
obtained by dispersion polymerization and used as the “seed 
latex” and then characterized by SEM (Figure 1) and Dynamic 
Light Scattering (DLS) [1,2].  

 

 
 

Figure-1: SEM photograph of Polystyrene (seed latex) particles; magnification 
5000x  

The seed particles were swollen by a low molecular 
weight organic agent and then by a monomer mixture. The 
monodisperse-porous particles were obtained by the 
polymerization on of monomer mixture in the seed particles 
(Figure 2). The separation behavior of the columns including 
the produced particles as packing material was investigated in 
RPC mode by using a protein mixture. The chromatograms 
were obtained with different gradient program and different 
flow in RPC mode. The theoretical plate-number increased 
and the chromatograms with higher resolutions and lower 
separation time were obtained with the particles [1,2] 

 
 

 

 
 

Figure-2: SEM photograph of The monodisperse-porous polymeric particles 
based on divinylbenzene; magnification 5000x and 20000x 
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Abstract— In this study, the effect of glass types such as waste glass, green coloured flat glass, and alumina effect (Al2O3) were 
examined on foam glass materials produced using nano-sized silicon-carbide (SiC) foaming agents. Tests were performed, such as 
microstructure analysis (SEM), compressive strength, and thermal conductivity determination. As a result, the use of Al2O3 and green 
coloured flat glass in the production of foam glass increases isolation properties due to increased porosity. 
 

Foam glass is glass having a high bubble content made by 
glass or melted glass. As a result, the porous glass is very light 
and has a high compressive strength and dimensional stability. 
This feature of the foam glass, especially as thermal and 
acoustic quality provides the use as a structural sealant [1]. 

There are three main types of glass foam. The first, called 
loose foam glass, is aggregated and produced by breakage of 
the continuous foam glass plates. The second type of foam 
glass is produced with mold of the desired shape. Last type of 
foam glass is produced as pellets [2].  

 

 
 

Figure-1: Three types of foam glass 

Although there are many foaming agent silicon-carbide 
(SiC) is the best of them, as the foam glass microstructure is 
completely controlled with SiC. The reaction temperature of 
silicon carbide is approximately higher than 1000 oC. 
According to DTA/TGA results of pure SiC, the reactions 
shown below is above 900 oC [3]. 
 
SiC+2O2          SiO2  + CO2 
SiC+ O2           SiO + CO  
 

In this study, waste glass, green coloured flat glass, 
silicon-carbide (SiC), alumina (Al2O3) and carboxy-methyl 
cellulose (CMC) are used as raw materials. Four different 
prescriptions were determined. These compositions are shown 
in Table-I. 
 
Table-I The compositions used for the production of glass foam 
 

A1 (1-7)% SiC (202 nm) + (93 – 99)% waste glass (36 µm) 
 

A2 
1 % Al2O3 + (1-7)% SiC (202 nm) + (93 – 99) % waste 
glass (36 µm)  

 
Y1 

(1-7)% SiC (202 nm) + (93 – 99) %  green coloured flat 
glass (38 µm) 

 
Y2 

1 % Al2O3 + (1-7)% SiC (202 nm) + (93 – 99) % green 
coloured flat glass (36 µm) 

 
Chemical analysis, particle size distrubition and physical 

properties of the glass powder and SiC powders were 
determined. 

 

In order to decrease the bulk density and increase the 
porosity nano SiC was added to glass powders used in ranges 
of wt. 1 – 7 % and wt. 1 % Al2O3. 

 
First, waste glass and green coloured flat glass are crused 

and milled to fine particle size. Next SiC, Al2O3 and glass 
powders are mixed dry in order to achieve a homogeneous 
mixture. After the dry mixing step, 20 g carboxy-metil 
cellulose dissolved in 1 liter water is added in the dry powder 
mixture to wt. 7 %. The dampened binder mixture is sieved 
through 800 µm granules and then poured in to a mold of 23 
mm diameters. The molded samples are then pressed by the 
pressure of a 500 kg/cm2 hydraulic press. The last stage of 
production is sintering at approximately 800 oC and annealing. 
It is necessary for the finishing product to anneal in order to 
eliminate internal stresses. Tests were performed, such as 
microstructure analysis (SEM), compressive strength, and 
thermal conductivity determination.  

 

 
 
Figure-2: Produced samples 
 
As a result, considering the compressive strength and heat 

transfer coefficient of foam glass, all samples can be use for 
isolation materials. And it was determined that the use of 
Al2O3 and green coloured flat glass in the production of foam 
glass increases isolation properties. But, when Al2O3 is used in 
the proses its decrease to compressive strength due to increase 
porosity. So, there should be a limited use of Al2O3 in the 
foam glass, it should be used as a structural material. 
 
 
 
[1] Mineral Strategies Pty Ltd., The Development of Cellular (Foam) Glass 
Products Utilizing Wasteglass and Specific Industrial Waste Materials - 
Commercial In Confidence, pp. 9.12 (2005).  
[2] J. Hurley, A UK Market Survey For Foam Glass, Research and 
Development Final Report, The Waste and Resources Action Programme 
(2003). 
[3] Mukesh C. Limbachiya, John J.Roberts, Thomas Telford Publishing, 
London, Glass Waste, Part: Production of foam glass from glass waste G. 
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Surface Modification of Gold Nanoparticles with Oligonucleotides and Its Effect on Cell Cycle and 
Viability 
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Abstract— The attempt to use and modify metal nanoparticles in medical and biological applications has risen day by day in 
order to find beneficial effects on human health. The most controllable feature of metal nanoparticles is surface chemistry, 
since it directly affects the interface behavior of nanoparticles and their surrounding media. In this study, 12 nm Gold 
Nanoparticles (AuNPs) were functionalized with oligonucleotides and the effect of Oligo-AuNPs functionalization on cell 
cycle and viability was tested on A549 and HUVEC cell lines.  
 

AuNPs are one of the most studied and promising metal 
nanoparticles for treatment and diagnosis in medical and 
biomedical fields, because of their biocompatibility, easy 
synthesis in a variety of shapes and sizes, plasmonics 
properties and easy surface chemistry [1,2]. It was reported 
that oligonucleotide-functionalized AuNPs have the ability to 
penetrate into cell membrane easily regardless of their 
negative surface charge and the density of oligonucleotides on 
AuNPs has an effect on bioefficacy and cell cycle [3,4]. 
However, there is no study to show the influence of the base 
sequence and length of oligonucleotides conjugated with 
AuNPs on cell cycle.  
The aim of this study is to modify 12 nm AuNPs with 
oligonucleotides having different base sequences and length 
and to test their effect on cell cycle and viability onto model 
cell lines; a cancer (A549) and a healthy (HUVEC) cell line. 
By this way, it was aimed to find a proper concentration of 
Oligo-AuNPs, which arrest cell cycle on cancer cells whereas 
does not affect cell cycle of healthy cells. 
 12 nm AuNPs were synthesized by using Turkevich method 
[5]. 2 oligonucleotides, which have 22 base length but 
different sequence, were used in the preliminary studies. The 
modification of 12 nm AuNPs with 22 base length 
oligonucleotides was characterized by using UV-Visible 
spectrophotometry and Dynamic Light Scattering. As seen in 
Figure 1, bare 12 nm AuNPs has a peak at 519 nm and 
modified AuNPs have 524 nm. The red shift implies the 
conjugation of AuNPs and oligonucleotides since the size of 
AuNPs gets increased.   
 

 
 

Figure-1: The UV-Visible absorbance peaks of bare 12 nm AuNPs and 12 nm 
AuNPs modified with 22 base length oligonucleotides. 

The sizes of either bare 12 nm AuNPs or Oligo-AuNPs 
conjugations were analyzed as 12 nm and 16 nm respectively, 
as seen Figure 2. The size increase indicated that the surface 
of 12 nm AuNPs was modified with 22 base length 
oligonucleotides successfully, since 22 base length 
oligonucleotides is approximately 2 nm.     

 

Figure 2- The sizes of bare 12 nm AuNPs and 12 nm AuNPs modified with 22 
base length oligonucleotides. 

The bare 12 nm AuNPs and modified 12 nm AuNPs with 22 
base oligonucleotides were tested on A549 cells to see cell 
viability by applying WST-1 assay, which is a colorimetric 
assay for the nonradioactive quantification of cellular 
proliferation, viability, and cytotoxicity. As seen in Figure 3, 
10% DMSO was chosen as positive control because of the fact 
that DMSO has an ability to make cell membrane permeable 
and create toxicity, and critical concentrations of Oligo-
AuNPs, which affected cell viability whereas same 
concentration of AuNPs did not, were shown. 

 
 

Figure-3: WST-1 Cell viability assay result of A549 cells incubated with 5 
increasing concentrations of bare 12 nm AuNPs and modified 12 nm AuNPs 
with two 22 base length oligonucleotides having different sequences. 10% 
DMSO is a positive control. 

The preliminary cell cycle assay results demonstrate that these 
concentrations of Oligo-AuNPs arrested cell cycle of A549 
cells.  

*Corresponding author: melikesaricham@gmail.com 
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Abstract— In this study, the effect of nanopore geometry on translocation properties of poly(ethylene terephthalate) (PET) 
membranes was investigated. So as to vary the cone angles of the conically shaped nanopores, which were obtained by track-
etch method, we have added different volume fractions of methanol to the alkali etching solution. The characterization of PET 
membranes have shown that methanol has a promoting effect on cone angle. Furthermore, the positive influence of a higher 
cone angle for resistive pulse sensing of biomolecules were reported.  
 

A very promising approach for the detection and analysis 
of biomolecules is the use of ion-channels [1]. The nanopore 
sensors are nanodevices which provide rapid characterization 
of the analyte with great selectivity and sensitivity. These 
nanosensors may be biological or synthetic. The synthetic 
nanopore systems fabricated in solid-state materials present 
several advantages over biological ones such as chemical, 
mechanical, and thermal robustness and control over shape 
and size [2, 3]. 

In track-etch method, which is one of the artificial 
nanopore fabrication techniques, polymer membranes (or 
films) are irradiated with accelerated heavy ions (i.e., Au+) 
that create latent tracks inside the membranes. The number of 
ions sent to the membrane determines the pore density (from 1 
ion/membrane to 108 ions/membrane). These irradiated 
membranes are then exposed to appropriate etching solution 
and the latent tracks turn into nanopores. 

              
Figure-1: PET membranes exposed to single Au ion bombardment in order to 
create tracks 

 
The effects of nanopore geometry on the sensing 

phenomena have been widely researched to further investigate 
the dynamics of transport through the nanopore. The 
parameters which influence nanopore geometry include the 
length of the nanopore, tip diameter and cone angle for a 
conically shaped nanopore [4]. Different methods are 
suggested for engineering the cone angle of the nanopores 
especially by varying etching conditions such as modification 
of the alkali etching solution by adding organic solvents [5].  

The control of nanopore sizes with a good reproducibility 
in track-etched membranes was shown for conically shaped 
nanopores using a two- step etching method [6].  

All the membranes were exposed to UV irradiation 
overnight (λ = 320 nm). Etching solution was chosen as 9 M 
NaOH and the stopping solution comprised of 1 M HCOOH 
and 1 M KCl. In order to investigate the dependency of the 
cone angle, different volume percentages of methanol was 
introduced to the etching solution, such as 2.5%, 5%, 7.5% 
and 10%. Pt electrodes were immersed into each cell and 1V 
transmembrane potential was applied. The etching process 
was continued for an hour and then the etching solution was 

replaced with stopping solution for neutralization. Afterwards 
both cells were rinsed with di-water to remove residues from 
the membrane surface. In the end, a conically shaped nanopore 
was obtained with two different sized openings called base 
(large opening) and tip (small opening). 

After the first step of chemical etching, a more dilute 
etching solution (1 M NaOH) was introduced in both half cells 
and potential (1V) was applied. This second etching step was 
stopped when the pore reached the desired size by monitoring 
the current values. 

Tip openings of the conical pores were calculated using 
the obtained I-V curves and the equation below: 

                                                       
                                                         ρ: conductivity 
                                                         dt: tip diameter 
                                                         db: base diameter 
                                                                  L : thickness of membrane 
 
We have found that the cone angle of the obtained conical 

nanopore is dependent on the volume fraction of methanol 
present in an alkaline etching solution.  

 
Figure-2: Base diameter of PET nanopores vs. methanol concentration 

 
By varying the percentage of methanol in the etching 

solution, precise control over the geometry of the conical 
nanopores can be attained. To further probe the influence of 
pore geometry, the resistive-pulse sensing of biomolecules 
was shown. It was concluded that higher cone angle with 
higher electric field promotes the translocation phenomena. 
 
This research was funded by TUBITAK career project Nr:113Z335  
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Friction of Graphene over 4H-SiC 
Ceren Sibel Sayin,1*  Oğuz Gülseren1  

1Physics Department, Bilkent University, Ankara 06800, Turkey 
 

  
Abstract— The frictional properties of graphene on a silicon carbide substrate is investigated from first principles. Sliding of 
single and multiple graphene layers over the 4H-SiC{0001} surface along different directions and under various computational 
constraints is examined. It is observed that upon sliding the interaction between the surface and graphene layers alternates 
between van-der Waals and covalent interactions which dramatically affects friction. We determine the friction coefficients 
under low loads and analyze the variations in the electronic structure during sliding. 
 

Nanotribological properties of graphene has been subject 
to numerous studies in recent years due to its potential in 
providing exceptional friction control in various applications 
and a deeper understanding of the nature of friction. The exact 
origins of various observed phenomena  related to the friction 
of graphene at the nanoscale such as ultralow friction 
(superlubricity) [1] , the dependence of the friction coefficient 
on the number of layers [2-3] or the effect of substrate 
morphology [4] are yet to be fully understood.    

We conducted a density functional theory based study of 
sliding of graphene layers on 4H-SiC{0001} surfaces. Single 
or multiple graphene layers were displaced along armchair (x) 
and zig-zag (y) directions under various normal loads. The 
sliding profiles were extracted through optimization of the 
systems at each step over a dense mesh along the sliding 
paths. We present a force-based model to determine friction 
coefficients and compare our results with experimental data. 
Upon further inspecting the electronic structure, we provide 
insight into the underlying mechanisms of friction.     

This work is supported by TUBITAK Project No: 
114F162. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

Figure-1: Optimized geometries at each step in sliding bi-layer graphene along 
zig-zag direction on the 4H-SiC(000-1) surface.  
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The effects of temperature and loading rate on the deformation, mechanical properties 
and deformation mechanism of aluminium-nanowires (Al-NWs) under tension.  

 
Sadri SEN 

Depth of Mech. Eng., Eng. Fac., Ataturk University, 25240-Erzurum, Turkey 
 
Abstract 
Single-crystal aluminium-nanowires (Al-NWs) have excellent properties between nanomaterials.  Their smaller 
thermal expansion coefficient and higher mechanical strength than film and bulk of Al are very important for 
potential field emitters and superconducting nanowires. 
This work is carried out to understand the mechanical properties of Al-NWs using molecular dynamics 
simulation(MDS). The effects of temperature and loading rate on the deformation and mechanical properties of 
Al-NWs under tension are investigated. Deformation and damage levels will be assessed with respect to 
deformation mechanisms of NWs like propagation of stacking faults, nucleation of dislocation, twinning, local 
structural transformation, amorphisation.  
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 Nafion coating effect on aqueous electrolyte NaFePO4 cathode material  
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Abstract  In this study effect of Nafion coating on electrochemical performance of NaFePO4 cathode material is investigated. Exposure to water 
and dissolved oxygen significantly affects the electrochemical performance and results in capacity fading upon cycling. Nafion coating inhibits 
direct exposure of material with water. By eleminating the direct contact of the material with Nafion coating, cathode material exhibited higher 
stability and decreased Fe dissolution confirmed by ICP. 

   
 
 

Increasing demand for large scale energy storage systems 
requires cheap, safe and environmental friendly materials. 
LiFePO4 is an attractive candidate with its relatively high 
voltage (3.5V vs Li/Li+) and theoretical gravimetric capacity 
(170 mAh/g). The main disadvantages of Li-ion batteries are 
the use of flammable organic electrolytes as well as the 
lithium sources which are limited to satisfy the demand for 
large scale storage applications. More abundant sodium with 
its smilar properties would be an ideal candidate. Le Poul et al 
reported the electrochemical insertion of Na into LiFePO4 [1].  
 
Porcher et al. reported that the main capacity fading results 
from immersion of LiFePO4 in water. Exposure to water can 
cause some side reactions and Fe dissolution. Similar capacity 
fading mechanism was found for NaFePO4. 

 
Figure 1 shows the delithation and sodiation-desodiation 
process. 
 

 

 
Figure-1: The cyclic voltammograms of LiFePO4/C in 1M NaNO3 aqueous 
solution. 
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Figure-2: Discharge curves of coated and noncoated NaFePO4 in 1M NaNO3 

at 1 C rate. 

Figure 2 indicates that Nafion coating significantly increases 
the capacity by preventing the direct contact of material with 
water, hence limits the side reactions. Ionic conducting 
polymer coating such as Nafion can be an ideal solution for 
also other materials which suffers from direct interaction with 
water. 
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Effect of nano-AlN on densification behavior of hot-pressed ZrB2-based ceramics 
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Abstract— The effect of nano-sized AlN content  (0, 3, 6 wt.%) on densification behavior and microstructure ZrB2– 25 vol% 
SiC particulate composites at 1900  for 2 h under a load of 15 MPa have been investigated. It was shown that the adding of 
AlN greatly modified the powder sinterability and enabled the production of nearly full dense ceramics via the liquid phase 
sintering mechanism owing to the formation of nano-scale metakaolinite spinel (2SiO2–Al2O3). Hence, the densification and 
microstructure were significantly enhanced with the introduction of nano-sized additives. 
 

Zirconium diboride (ZrB2) is a material of particular 
interest due to the excellent and unique property combination 
of high melting point, high electrical and thermal conductivity, 
chemical inertness against molten metals or non-basic slags 
and high wear resistance. These properties make it an 
attractive candidate for high temperature applications.  

It is known that the addition of appropriate amounts of 
SiC particles not only improves the mechanical properties, but 
also enhances the oxidation resistance of ZrB2. In this work, 
ZrB2–25 vol. %SiC containing AlN (0, 3, 6 wt.%) composites 
were fabricated by hot pressing process.  

The role of AlN on the microstructure and the 
densification behavior of the composites were studied. SEM 
micrographs of the cross sections, relative densities, and XRD 
patterns of the consolidated composites have been evaluated. 
ZrB2 (2 μm), α-SiC (5 μm) and AlN (100 nm) powders were 
used as the starting materials. Hot pressing process was 
carried out in a vacuum hot press furnace at 1900 °C for 2 h 
under a relatively low pressure of 15 MPa. 

A fully dense composite with a relative density of 99.9 % 
(Fig. 1) was obtained by adding 6 wt.% nano-sized AlN. 

 

 
Figure-1: Relative density of ZrB2-SiC composites as a function of wt. %AlN. 

SEM image of the fracture surface of 1 wt.% AlN sample 
fabricated via hot pressing is presented in Fig. 2. As it can be 
seen in the SEM micrograph, several formed contact areas 
between ZrB2 and SiC particles provided the liquid phase 
sintering mechanism which promoted the densification 
process and finally led to the progression of sintering 
phenomenon. 

 

 
Figure-2: SEM micrograph showing formation of secondary phases. 

Adding the nano-sized AlN as a sintering aid greatly improved 
the powders sinterability and enabled the production of nearly 
full dense composite at such relatively low applied external 
pressure. 
The addition of nano-sized AlN led to the removal of B2O3 
layer that covers the ZrB2 particles and prevents the 
achievement of dense sintered body and also the formation of 
secondary phases like metakaolinite spinel (2SiO2–Al2O3) 
which promotes the densification process. 
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Abstract— The carbon nanofiber (CNF) supported platinum nanoparticle catalyst materials were developed through 
electrospinning of poly(acrylonitrile-co-vinylpyrrolidone) (P(AN-co-VP)) copolymer with 20 wt.% PtCl2 salt and consequent 
microwave reduction in hydrazine hydrate solution and carbonization of resulting polymer mats for fuel cell applications. The 
aim of this study was to control the size and distribution of nanoparticles by benefiting from a polymeric template to tune the 
synthesis of nanoparticles. By selectively changing the process conditions, nanoparticles on the order of 3-7 nm could be 
obtained.

The viability of nanotechnology strongly depends on its 
ability to synthesize nanometer-sized building blocks and to 
position them precisely at a predefined location. Up to now, 
various attempts to prepare metal nanoparticles on carbon-
based materials have been reported in reference to their size 
dependent catalytic properties [1,2]. Among many types of 
metals, platinum nanoparticles have attracted lots of attention 
due to their unique catalytic activity [3,4]. Previous reports 
have usually represented a wide size distribution of metal 
particles and weak binding strength with supporting materials. 
The most efficient and universal way to overcome these 
problems is to use polymer-assisted fabrication of inorganic 
nanoparticles and hybrid polymer–inorganic nanocomposites. 
Electrospinning is a versatile method that will satisfy the 
primary needs for the in situ synthesis of nanoparticles within 
a polymer matrix. Literature studies on polymer-assisted 
fabrication of in situ nanocomposites show a wide distribution 
of particles sizes. Chen et.al. [5] prepared palladium (Pd)-
carrying composite CNFs based on polyacrylonitrile by 
electrospinning and carbonization process. Heat treated PAN 
nanofibers even at 550°C showed an average particle size of 
40 nm. Yu et al. [6] produced a fibrous catalyst containing Pd 
nanoparticles via electrospinning of poly(styrene-co-
acrylonitrile). The results showed that the diameter of fiber 
was about 200 nm and the Pd nanoparticles were in the range 
of 30-40 nm. Demir et al. [7] reported Pd nanoparticles on 
electrospun copolymers of acrylonitrile and acrylic acid 
(P(AN-co-AA)) mats, which were produced via reduction of 
PdCl2 with hydrazine. Increasing acrylic acid concentration on 
polymer chains led to larger Pd nanoparticles. In addition, Pd 
particle size became larger with increasing PdCl2 
concentration in the electrospinning solution.  

The aim of this study is to control the size and distribution 
of nanoparticles by polymer assisted Pt nanoparticle 
fabrication method. In this respect, the effect of polymer 
chemistry and microwave reduction before carbonization on 
the Pt particle size distribution was investigated. The 
synthesized Pt nanoparticles were characterized by X-ray 
diffractometry (XRD), scanning electron microscopy (SEM) 
and transmission electron microscopy (TEM).     

Figure-1 illustrates the SEM image of the eletrospun 
P(AN-co-PVP)/PtCl2 fibers. As it can be seen, the average 
diameter of the electrospun nanofibers is in the order of 250-
300 nm. The fibers show a very smooth surface without any 
noticeable beads or defects.   

 

 
 

Figure-1: SEM image of as-electrospun fibers. 

The SEM and TEM images of the carbonized nanofibers 
with and without microwave reduction in hydrazine hydrate 
solution are represented in Figure-2. Figure-2a and 2b 
compare the SEM images of P(AN-co-VP) CNFs with only 
carbothermal reduction and with chemical reduction in 
hydrazine solution under microwave irradiation, respectively. 
According to the SEM images, it can be seen that the Pt 
nanoparticles reduced within hydrazine solution are evenly 
distributed on the surface of CNFs and have a very narrow 
particle size distribution (ravg ≈ 5 nm) (Figure-2b). However, 
the sample with carbothermaly reduced Pt nanoparticles 
demonstrates relatively larger particles with ravg ≈ 10 nm and a 
wider particle size distribution (Figure-2a). Figure-2c and 2d 
represent the TEM images of these two samples and imply the 
same concept about the Pt nanoparticles within CNFs.  

 

 
 

Figure-2: SEM images of carbonized fibers: (a) carbothermal reduction, (b) 
microwave reduced in hydrazine and TEM images of carbonized fibers: (c) 
carbothermal reduction, (d) microwave reduced in hydrazine. 
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Abstract—  Tetrahedrite is copper antimony sulfosalt mineral with the formula of Cu12Sb4S13, where Cu could be partially 
replaced by another 3d (Mn, Ag, Al, Cr, Zn, Fe) or other (4d,5d) metal. This group of compounds is very prospective for large-
scale thermoelectric applications. The compounds could be represented by common formula of the compound  
Cu10-xM2-xSb4-yQyS13-zTz. M=Au, Mn, Ag, Al, Cr, Zn, Fe; Q=As, Sn, Zn, Pb; Z=O, Se. The single phase tetrahedrite samples of 
Cu11.8Au0.2Sb4S13, Cu10Fe2Sb4S13, and Cu10Mn2As2S13, have been synthesized as proved by XRD. Characterization of their 
magnetic properties by VSM PPMS have been done. 
 

Cu12-x (Au, Fe, Mn)2-x Sb2 As2 S13 samples were synthesized 
by solid-state reaction of the starting elements – Cu (99.99 %, 
Sigma Aldrich), Sb (99.9999 %, Sigma Aldrich), and S, Fe, 
Au, As, (99.999%, Sigma Aldrich). The various methods of 
tetrahedrite synthesis have been reported in the literature [1-9]. 

The magnetization measurements were performed using 
vibrating sample magnetometer (VSM) option of Quantum 
Design Physical Property Measurements System (PPMS) with 
maximum magnetic field 9T and Evercool option in the 
temperature range of 10–300 K. The procedure of 
measurements of magnetization as a function of temperature 
was as follows. At the first stage, the sample is heated to a 
temperature (Tmax), which is high enough to ensure a 
paramagnetic state. Then it is cooled to a low temperature 
(Tmin), which is set to be 10 K in our case. During the cooling 
the magnetization in nearly zero field (≤5 Oe) is measured for 
any case (e.g. to check for appearance of ferromagnetic phases 
at low temperatures). At the second stage, the magnetic field is 
applied (10 kOe), and the sample is heated up to Tmax. Its 
magnetization is measured as a function of temperature to 
obtain so-called Zero-Field Cooling (ZFC) curve. At the third 
stage, the system is again cooled down to Tmin without 
removing the field. The magnetization is recorded again, 
producing the Field Cooling (FC) curve. During all cooling 
and heating stages, the temperature is changed with the same 
constant rate. 

X-ray diffraction (XRD) measurements have been 
performed in the range of 2Ө = 10–90º with Cu Kα radiation 
(λ= 1.5406 nm) at 40 kV by Rigaku D-MAX 2200 X-ray 
diffractometer. XRD peak search have been done using JADE 
software. 

 
 

Figure-1: ZFC magnetization measurements for Cu10Mn2Sb4S13  

 
Figure-2: Comparison of ZFC magnetization measurements for 

Cu11.8Au0.2Sb4S13 and Cu10Fe2Sb4S13 
 

 
Figure-3: FC magnetization measurements for Cu10Mn2Sb4S13 
 

 
Figure-4: Comparison of FC magnetization measurements for 

Cu11.8Au0.2Sb4S13 and Cu10Fe2Sb4S13 
 

[1] D. J. James, et al., ACS applied materials & interfaces 7, 42 (2015).  
[2] Chen K. et al., Particle & Particle Systems Characterization 32, 11 (2015). 
[3] Lu X. et al., Advanced Energy Materials 3, 3 (2013).  
[4] Lai W. et al., Advanced Functional Materials 25, 24 (2015).  
[5] Lu X., Morelli D. T., Physical Chemistry Chemical Physic 15, 16 (2013).  
[6] Barbier T. et al., Journal of Alloys and Compounds 634, No.253-262 
(2015). 
[7] Seal R. R. et al., Canadian Mineralogist 28, No.725-738 (1990). 
[8] Johnson N. E., et al., Can Mineral 24, No.385-397. (1986)/ 
[9] Klünder M. H., et al., Neues Jahrbuch für Mineralogie-Monatshefte. 2003, 
4. (2003). 

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

440



Magnetic properties of Cu12-xMxSb4-yAs-yS13 (M=Au, Fe) tetrahedrite 
Dmitrii Shulgin1*, Adil Güler2, Cihat Boyraz 2, Ahmet Nazım 1, Georgy Mozzhukhin 1, and Bulat Rameev 1,3   

1 Gebze Technical University, Gebze-Kocaeli 41400, Turkey 
2 Marmara University, Istanbul, Göztepe 34722, Turkey 

3 Kazan E.K. Zavoisky Physical-Technical Institute of RAS, Kazan 420029, Russia 

  
Abstract—  Tetrahedrite is copper antimony sulfosalt mineral with the formula of Cu12Sb4S13, where partial replacement of 
Cu by other metal (Mn, Ag, Al, Cr, Zn, Fe, etc.), Sb by other pnictogen or metal (As, Sn, Zn, Pb, etc.) and S by other 
chalcogen (O, Se, Te, etc.) are possible. Recently this compound has attracted much attention of researchers due to its 
prospects for large-scale thermoelectric applications. In this work, Cu12Sb4S13, Cu12Sb2As2S13, Cu11.8Au0.2Sb4S13, 
Cu10Mn2Sb4S13, and Cu10Fe2Sb4S13 tetrahedrite samples have been synthesized. Characterization of their structural and 
magnetic properties have been performed by XRD and VSM PPMS techniques. 
 

Cu12Sb4S13, Cu12Sb2As2S13, Cu11.8Au0.2Sb4S13, 
Cu10Mn2Sb4S13 and Cu10Fe2Sb4S13 tetrahedrite samples were 
synthesized by direct melting at T=650oC followed by 
grinding and long-time (several days) annealing at T=450oC  
with solid-state reaction from the starting elements 
Cu (99.99 %, Sigma Aldrich), Sb (99.9999 %, Sigma Aldrich), 
and S, Fe, Au, As, (99.999%, Sigma Aldrich). The various 
methods of tetrahedrite synthesis have been reported in the 
literature [1-9]. 

X-ray diffraction (XRD) measurements have been 
performed in the range of 2Ө = 10–90º with Cu Kα radiation 
(λ= 1.5406 nm) at 40 kV by Rigaku D-MAX 2200 X-ray 
diffractometer. XRD peak search has been done using JADE 
software. Scanning electron microscopy (SEM) imaging with 
in-situ energy dispersive X-ray (EDX) analysis have been 
made by means of Philips XL 30 SFEG microscope. 

The magnetization measurements were performed using 
vibrating sample magnetometer (VSM) technique in the 
temperature range of 10–300 K. Quantum Design Physical 
Property Measurements System (PPMS) with maximum 
magnetic field 9T, VSM and Evercool option was used. The 
procedure of measurements of magnetization as a function of 
temperature was as follows. Firstly, the sample is heated to a 
high temperature (Tmax=300 or 400 K), which is high enough 
to ensure a paramagnetic state. Then it is cooled to a low 
temperature (Tmin = 10 K), where the magnetic field is 
switched on (10 kOe) to start magnetization measurements 
from Tmin to Tmax as a function of temperature to obtain so-
called Zero-Field Cooling (ZFC) curve. Finally, the system is 
cooled down to Tmin at the same field to record magnetization 
again, obtaining so-called Field Cooling (FC) curve. The 
sweep rate of temperature change kept the same during both 
cooling and heating stages. 

Typical Curie-type magnetization dependence have been 
observed in all samples (Fig.1). The effective magneton 
number per formula unit have been calculated to be about 1.5 
and 5.06 in the Cu12Sb4S13, (Cu12Sb2As2S13, 
Cu11.8Au0.2Sb4S13), and Cu10Mn2Sb4S13 samples, respectively.  
In the sample, doped by Fe  ferromagnetic phase with Curie 
temperature essentially higher than the highest measurement 
temperature of standard VSM option of PPMS (400 K) have 
been observed (Fig.2). Surprisingly, this phase reveals an 
antiferromagnetic ordering with Neel temperature of about 
T=130 K (Fig.2). An origin of the paramagnetism in the 
Cu12Sb4S13, Cu12Sb2As2S13, Cu11.8Au0.2Sb4S13, and 
Cu10Mn2Sb4S13 samples and appearance of ferromagnetic 
phase in the Cu10Fe2Sb4S13 sample are discussed.    
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Figure-1: Inverse susceptibility plots for Cu11.8Au0.2Sb4S13 and Cu10Mn2Sb4S13 
samples. 
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Figure-2: ZFC and FC magnetization curves of Cu10Fe2Sb4S13: Magnetic 
moment per formula in units of Bohr magnetons is given on vertical scale. 
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Preparation and Characterization of Moxifloxacin Hydrochloride-Loaded Eudragit® RS 100 
Nanoparticles for Ocular Delivery  

Gülsel Yurtdaş Kırımlıoğlu 1, Büşra Solak 1* and Yasemin Yazan 1 
1 Department of Pharmaceutical Technology, Anadolu University, Eskişehir 26470, Turkey 

 
Abstract— Considering the low ocular bioavailability of conventional formulations used for ocular bacterial infection 
treatment, there is a need for developing efficient modern drug delivery systems. In this study moxifloxacin incorporated 
polymeric nanoparticles were prepared by spray-drying process. In vitro characterization showed that enhanced ocular 
bioavailability could be achieved by cationic ERS 100 nanoparticles.  

Poor ocular bioavailability of drugs from conventional 
eye drops (ie, solution or suspension) is mainly due to the 
physiologic barrier of the eye [1]. In general, ocular efficacy is 
closely related to ocular drug bioavailability which may be 
enhanced by increasing corneal drug penetration and 
prolonging drug residence time. A variety of approaches such 
as drug design, permeation enhancing formulations, longer 
residence formulations, inserts and colloidal systems such as 
liposomes, nanoparticles and nanocapsules may be used to 
improve ocular bioavailability [2]. Use of polymeric 
nanoparticles is a smart approach to enhance the ocular 
bioavailability of topically administrated drugs as they offer 
inimitable features while preserving ease in delivery [1, 3].   

Moxifloxacin hydrochloride (MOX) is one of the fourth 
generation broad-spectrum fluoroquinolone antibiotics 
commonly used to treat ocular infections such as 
conjunctivitis, keratitis and keratoconjunctivits [4]. 

  Spray-drying is a widely used manufacturing process 
which has been applied in many areas for over a century. It 
remains an active field of innovation due to allowing the 
production of particles with tailored properties in order to 
fulfill the requirements of specific product application [5]. It is 
possible to produce powders in the submicron range with very 
narrow distribution and high formulation yield using spray-
drying technology [6].  

The aim of this study was the formulation and evaluation 
of polymeric nanoparticles containing MOX as potential 
ophthalmic drug delivery systems to overcome the problems 
mentioned above. Development of MOX-encapsulated 
cationic nanoformulations seems to be a promising approach 
to prolong contact time, enhance ocular bioavailability, reduce 
systemic side effects and dosing frequency and also lead to 
better patient compliance.   

Spray-drying method was used for the preparation of 
nanoparticles. Accurately weighed Eudragit® RS 100 (ERS 
100) was dissolved in methanol at room temperature prior to 
the addition of MOX to the polymer solution under mild 
agitation (250 rpm). Final transparent solution was then spray-
dried using a Nano Spray Dryer (B-90, BUCHI Labortechnik 
AG, Switzerland) with an inlet temperature of 120°C ± 1°C 
and outlet temperature 50°C ± 5°C. Placebo formulations with 
no MOX were also prepared as described above. 

Compositions of the polymeric nanoparticle formulations 
prepared are given in Table 1. 
 
Table I. Compositions of Nanoparticles Prepared.  

Code  ERS 100 (g) MOX (g) Methanol (mL) 
ERS-MOX 1 1 1 100 
ERS-MOX 2 1 0.2 100 
ERS-MOX 3  1 0.1 100 
ERS-Placebo 1 - 100 

MOX could be successfully incorporated into polymeric 
nanoparticles in this study. For the characterization of the 
nanoparticles prepared, morphological imaging, particle size, 
zeta potential and PI (polydispersity index) measurements and 
thermal and FTIR analyses were performed (Figure I and 
Table II). 
 

 
[a] 

 
[b] 

 
[c] 

 
[d] 

 
[e] 

 
Figure-1. Scanning Electron Micrographs of Pure MOX and Nanoparticles, 
[a]: MOX, [b]: ERS MOX 1, [c]: ERS MOX 2, [d]: ERS MOX 3, [e]: ERS 
Placebo 

Table II. Mean Particle Size, PI and Zeta Potential of Nanoparticles Prepared.  
 

Code  Particle size (nm)  
± SE  

PI  
± SE 

Zeta Potential (mV) 
± SE 

ERS-MOX 1 266.77 ± 18.00 0.23 ± 0.12 53.90 ± 0.35 
ERS-MOX 2 247.07 ± 26.90 0.68 ± 0.11  74.67 ± 1.69 
ERS-MOX 3  392.43 ± 7.80 0.52 ± 0.02 80.40 ± 0.92 
ERS-Placebo 253.7 ± 12.10 0.51 ± 0.02 61.10 ± 3.02 
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Improving the Mechanical Design of a Liquid Cell for Atomic Force Microscopy 
Zeynep M. Süar,1 Ümit Çelik,2 Ahmet Oral3 and Mehmet Z. Baykara1,4* 
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3Department of Physics, Middle East Technical University, Ankara 06800, Turkey 
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Abstract −  High-resolution imaging of biological samples under liquids has recently become possible thanks to technical 
developments associated with the atomic force microscope (AFM). On the other hand, severely reduced Q-factors and the 
frequent occurrence of spurious oscillation peaks constitute significant challenges to the reliable application of AFM under 
liquid conditions. Here, we present a combined study involving finite-element-based simulations and experiments aimed at 
improving the mechanical design of the liquid cell employed in a commercial AFM instrument, resulting in a drastic 
enhancement of signal quality. 
 

Since the invention of an improved optical microscope 
design by Anton van Leeuwenhoek back in the 17th century, 
the ability to observe cells and other biological samples with 
ever-increasing resolution has become a continuing effort for 
scientists from multiple disciplines [1]. During the last few 
decades, the atomic force microscope (AFM) has been 
particularly effective in biological research, thanks to the 
outstanding resolution that it provides under a variety of 
operating conditions including vacuum, air and liquids [2]. 
Specifically, due to the fact that biological samples retain their 
structure and functionality when submerged in liquids (as 
opposed to vacuum and air), the reliable application of the 
AFM method under liquids has recently received remarkable 
attention from the scientific community [3].  

AFM operation under liquids presents several technical 
challenges, involving (i) greatly reduced Q-factors due to 
energy dissipation by the liquid surrounding the AFM 
cantilever and (ii) the frequent occurrence of spurious 
oscillation peaks at various frequencies and of significant 
amplitudes [4]. The latter problem can be understood when 
one takes into account that cantilever actuation in typical AFM 
designs is achieved by acoustic waves generated by 
piezoelectric elements located in the liquid cells that house the 
cantilever as well as the sample and the liquid that surrounds 
it. As the piezoelectric element is vibrated to actuate the AFM 
cantilever, the liquid cell itself also vibrates; creating spurious 
resonance peaks that may be larger in amplitude than the 
resonant oscillation signal of the cantilever. This leads 
consequently to difficulties in accurate detection of the 
cantilever oscillation signal, greatly affecting imaging quality.   

In this work, to contribute to the solution of these 
problems, we have improved the mechanical design of the 
liquid cell associated with a commercial instrument. In 
particular, we have performed finite-element-based 
simulations of the vibrational response (vibration amplitude as 
a function of location) of various liquid cell designs to 
localized mechanical actuation, focusing in particular on       
(i) the location of the piezoelectric actuator in the cell and    
(ii) the location of liquid carrier blocks. Consequently, the 
liquid cell design that demonstrated the most favorable 
vibrational behavior (low vibration amplitudes throughout the 
liquid cell body) has been determined (Figure 1) and 
manufactured. Finally, the improved cell design has been 
implemented in the commercial AFM, and its performance 
compared with the original design via experiments involving 
the recording of oscillation amplitude vs. excitation frequency 
curves (Figure 2). 

 
Figure-1: Simulated vibrational response of the original and improved liquid 
cell designs. A drastic (about an order-of-magnitude) decrease in overall cell 
vibration is observed. Maximum vibration amplitudes (a.u.) are highlighted. 

 
Figure-2: Oscillation amplitude vs. excitation frequency curves recorded with 
the original and improved liquid cell designs using a cantilever with an 
undamped resonance frequency of 215 kHz in purified water. The suppression 
of the majority of spurious peaks and an enhanced signal quality are observed. 

Our results demonstrate that a significant improvement in 
overall signal quality may be achieved by careful mechanical 
design of the liquid cell, paving the way for improved       
high-resolution imaging of biological samples under liquid 
conditions. 
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Direct Growth of MoS2 on Graphene by Chemical Vapor Deposition  
Hüseyin ŞAR* and Nihan KOSKU PERKGÖZ   

Anadolu University, Faculty of Engineering, Department of Electrical and Electronics Engineering, 26555 Eskişehir, Turkey   
Abstract— In this study we demonstrate the direct growth of Graphene/MoS2 heterostructure and investigate the effect of 
graphene substrate on MoS2 monolayer properties systematically. The heterostructures are characterized by optical, 
scanning electron, Raman scattering and photoluminescence microscopies. 
 

Two - dimensional (2D) materials are being intensively 
investigated since the discovery of graphene due to their 
potential superior characteristics. Graphene is a zero band gap 
semi metallic 2D material. It has a high carrier mobility and a 
native optical absorption of 2.3%. Another high-potential 2D 
material is MoS2, transition metal dichalcogenide. When it is 
in its monolayer form, its bandgap evolves to a direct band 
gap of 1.9 eV [1]. This characteristic increases its potential for 
optical and electronic applications.  

 

 
 

Figure-1: The optical image of MoS2 on Graphene 

Along the same line, 2D heterostructures also have 
attracted great attention in the past few years. Graphene/MoS2 
heterostructure is one of the promising candidate of 2D 
heterostructeres. Graphene/MoS2 or MoS2/Graphene 
heterostructures are used for several applications like 
MoS2/Graphene as a FET with an on/off ratio of greater than 
103 [2]. The general approach for obtaining large area and 
uniform 2D material is chemical vapor deposition (CVD) 
method by using solid, liquid or gas precursors [3].  

 

 

Figure 2. The oıptical image and the raman mapping of MoS2 A1g peak 

 

 
Figure-3: The raman spectrum of MoS2 on Graphene and MoS2 on SiO2 
 

 
 

Figure-4: The SEM image of  MoS2 flakes on SiO2 

In this work, we demonstrate the direct heterostructure 
growth optimization study of MoS2 on transferred graphene by 
using CVD method. We investigate the effect of graphene 
substrate on MoS2 monolayer properties systematically. The 
heterostructures are characterized by optical, scanning 
electron, Raman scattering and photoluminescence 
microscopies. Figure 1 demonstrates the MoS2.flakes on 
continuous graphene substrate and Figure 2 shows the Raman 
mapping of MoS2 A1g peak intensity on oxide (dark section) 
and graphene surface. The Raman spectra of MoS2 on 
graphene and SiO2 are demonstrated in Figure 3. Figure 4 
depicts the SEM image of the grown MoS2 triangles on oxide 
surface. The MoS2 flake sizes on graphene are found to be 
larger than several micrometers. The SEM results indicate that 
the flake formation over graphene is almost uniform, while 
MoS2 flakes prefer graphene instead of oxide surface to 
nucleate. 
*Corresponding author: hsar@anadolu.edu.tr 
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Effect of Hexagonal Boron Nitride in Wound Healing 
Özlem Şen*, Melis Emanet and Mustafa Çulha 

Department of Genetics and Bioengineering, Faculty of Engineering, Yeditepe University, Ataşehir, Istanbul 34755, Turkey 

  
Abstract— Hexagonal boron nitride (hBN) is structural analogs of graphene and might have several promising applications in 
pharmacy, chemistry and cosmetics. Since boron has crucial roles in the regulation of the inflammatory responses, hBN might 
have role in wound healing. In this study, the hBN was synthesized using boron trioxide and ammonia. In addition, hBNs are 
biocompatible and non-toxic, they might be potentially used in medicine, more specifically in wound healing, as reported in 
this study. 
 

Hexagonal boron nitride (hBN) was discovered in 1842, 
however, the first stable phases were obtained almost 100 
years ago [1]. The hBN is structural analogs of graphene and 
has a layered structure. It has strong intra-layer covalent 
bonding and weak inter-layer van der Waals bonding [2]. The 
hBN can be potentially used in many fields, such as 
pharmaceutical, cosmetic, chemistry, high-temperature 
technology, electrotechnology and electronics owning to its 
advantageous properties, including high chemical and thermal 
stability, high thermal conductivity, and excellent mechanical 
and electrical insulation properties. It can be used as 
pharmaceutical tablet lubricant due to its soft, inert material 
and lubricious properties, which will not react with other 
pharmaceutical excipients during manufacturing [3,4]. 

Boron positively influences the significant amount of 
metabolic processes in humans and animals. It is claimed that 
boron helps the control of the normal inflammatory responses 
[5]. They may improve wound healing process by affecting 
the release of the growth factors [6]. Although hBNs are 
molecular structures, they can be good boron source upon 
their composition [7]. Therefore, boron compounds might be 
used in wound healing process. 

The hBN was synthesized using boron trioxide and 
ammonia (NH3) in a nitrogen atmosphere. Figure-1a shows the 
SEM image of hBN. The hBN were also examined using 
spectroscopic techniques such as Raman and FT-IR 
spectroscopy as shown in Figure-1b and c. The B-N peaks at 
817 cm-1 and 1370 cm-1 indicate the hBN. 
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Figure-1: a) SEM image, b) Raman and c) FT-IR spectra of hBN. 

The cytocompatibility of the hBN was evaluated using 
WST-1 colorimetric assay. The results show that the hBN did 
not significantly affect the cell viability up to 100 µg/mL 
concentration as shown in Figure-2.  
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Figure-2: Cell viability assessment of hBN. 

In order to observe in vitro wound healing, the cell 
migration assay, which shows the change in the cell-covered 
area over time, is used. 

In this study, the hBN was synthesized using boron 
trioxide and its structural and spectroscopic analysis were 
examined. After cytotoxicity assessment of the hBN, the cell 
migration study was performed to demonstrate the effect of 
hBN in wound healing. The results suggest that the hBN might 
be promising material in wound healing process. 
 
The authors greatly acknowledge the financial support of 
Yeditepe University and TUBITAK (Grant no: 112M480). 
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Post-annealing effects on structural and electrical properties of nanoscale VOx thin films  
Ercan Sener,1* Emrah Dirican,1 and R. Mustafa Öksüzoğlu,1 

1 Materials Science and Engineering Department, Anadolu University, Eskisehir 26555, Turkey 
 

Abstract—Mixed phase VOx thin films prepared by using the Pulsed DC Magnetron Sputtering technique to reveal structural 
and electrical properties were investigated. Influence of annealing conditions on vanadium oxide phases and electrical 
properties have been discussed. 

Vanadium oxide semiconductor thin films used in 
microelectronic devices, sensors, microelectromechanical 
systems (MEMS) and optoelectronic systems. Also, vanadium 
oxide thin films have a high potential for catalytic systems, 
electronic displays, color memory devices, small panels for 
solar power and cathodic coating for high capacity Li-ion 
batteries.  

Vanadium oxides are preferred for microbolometers which 
is important in thermal and night vision cameras for military 
and civil industries due to its phase transition at room 
temperature. Also, one another reason for preference of 
vanadium oxide thin films in uncooled microbolometers is 
because they meet requiremets such as high TCR (>2%.C-1),  
favourable electrical resistance (R) and resistivity (ρ), and 
compatibility to CMOS circuits at low process temperatures 
[1,2]. 

Pulsed DC magnetron sputtering technique is the one of 
the most common technique studied in the literature to 
fabricate mixed phase vanadium oxide thin films. Precise 
control of process parameters (reactive gas ratio, deposition 
power, depsition time, substrate temperature etc.)  is required 
to obtain thin films with desired properties by using this 
technique.  

In general, vanadium oxide thin films produced by 
sputtering methods are exposed to heat treatments at different 
atmospheres and temperatures during and/or after deposition 
in the literature to obtain thin films which have favourable 
structure and properties [2-5]. 

The VO2 phase is prefered in uncooled microbolometers 
since it shows high TCR value. However, the VO2 phase 
shows low MIT (Metal-Insulator Transition) temperature 
≈68°C what confines the limit of use. On the other hand, 
although V2O5 phase is the high electrical resistance phase, it 
has significant role due to its high TCR value and high MIT 
temperature [6].  

Investigations show that the best R, TCR and 1/f noise 
parameters can be obtained after post-annealing under 
nitrogen atmosphere. However, 400 °C is a critical 
temperature for using these VOx films in CMOS circuits [1]. 
Therefore, optimization of the heat treatment process and 
condition is one of the popular researching subject. 

The electrical properties of such films are generally related 
with parameters such as the structural phases (VO2, V2O5, 
V2O3, V4O9, V6O13), film thickness and grain size [7]. The 
annealing affect the crystal structure and grain size of the 
films. The annealing process of the deposited films provides 
transition of VOx phases in each, amorphous to crystalline 
transition and increase of the grain size of the films. Thus, 
annealing of the films allows to optimize the electrical 
properties. 

The annealing process creates oxidation risk for materials 
like vanadium showing high oxygen afinity. Therefore, the air 
that has O2 gas should be removed from the ambient of 

furnace and N2 gas should be given into the system to create 
protective athmosphere. Thus, penetration of oxygen from 
outside can be prevented.  

The annealing conditions of vanadium oxide thin films can 
be controlled to improve the electrical properties and fix with 
the VOx phases. The structural analysis of VOx phases 
become more of an issue for sensitive control the relation 
between electrical and structural properties. 

In this present work, the films were grown on SiO2/Si3N4 
substrates with 100 nm thickness by using  “Pulsed DC 
Magnetron Sputtering” technique without introducing 
substrate heating. The deposition rate was calibrated by using 
XRR technique to calculate deposition time of 100 nm thick 
films. After deposition, films were annealed at different 
temperatures and N2 atmosphere.  

XRD (X-Ray Diffraction) and AFM (Atomic Force 
Microscopy) techniques are used to determine structural 
properties and FPP (Four Point Probe) technique is used to 
measure electrical properties. The correlation between 
structural and electrical properties have discussed. 
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Comparing the Effects of Concentration of Stone-Wales and Vacancy Defects on the 
Mechanical Properties of Graphene at Various Temperatures 

 
Ahmet Emin Şentürk*, Ahmet Sinan Öktem and Alp Er Şevki Konukman 

 
Mechanical Engineering Department, Gebze Technical University, Kocaeli 41400, Turkey 

 
In this study, effects of Stone-Wales (SW) and vacancy defects on mechanical properties of graphene sheets are 
investigated using classical molecular dynamics (MD) simulations with optimized Tersoff potential via Materials 
Studio and LAMMPS (Large-scale Atomic/Molecular Massively Parallel Simulator) softwares. Two types of 
defects i.e. SW and vacancy with various defect concentrations are examined in the present study. The influence 
of SW and vacancy defects in the temperature range 300-900 K is also determined. The deformation process of 
graphene is studied by applying uniaxial tensile loading. Our results indicated that the values of Young’s modulus, 
ultimate tensile strength and fracture strain of graphene decrease as the concentrations of defects increases. It is 
important to note that SW and vacancy defects have different levels of effect on the mechanical properties of 
graphene. Finally, obtained results showed that the mechanical properties of defective graphene is also affected by 
temperature.  
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A Low-cost MEMS-based Biosensor Design for Early Detection of Prostate Cancer 
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Early detection of prostate cancer is crucial for the 
treatment. Currently rectal examination, ultrasound and blood-
PSA biomarker level are used for diagnosis. However these 
methods require professional assistance that makes point-of 
care(POC) testing Impossible. Thus capability of early 
detection is limited. APOC, low-cost, high-precision surface 
acoustic wave biosensor demonstration is the main purpose of 
the study. 
 

We designed a MEMS-based biosensor utilizing 
shear-horizontal(SH) SAWs on ST-cut-Quartz to sense the 
mass loading change by protein adhesion. SHSAWs are 
generated/sensed by a pair of micro-fabricated IDTs separated 
by delay-path that is surface-functionalized by using a 5-step 
biochemical process. Driver circuitry employs signal-
processing algorithms to detect the phase change, which 
quantifies the biomarker level in the sample dropped on 
functionalized surface(Figure-1). The output is a narrow-band 
signal with High-Frequency carrier(fc>>B), thus lower 
sampling rates(<Nyquist-frequency) are possible by using 
band-pass sampling. Therefore the front-end-electronics and 
the System cost are reduced.  
 

In classical bandpass-sampling, sampling frequency 
between [2B,4B) enables lossless reconstruction. Indeed, non-
uniform sampling enables even lower sampling-rates. 
However, reconstruction equations are complicated (infinite 
sums), and measurement-noise-effect is not clear. Main 
objective of our bandpass-sampling approach is sample at 
higher rate (fs >> B), but still fs << fc, and develop a simpler 
reconstruction technique enabling much better measurement-
noise performance. The sensor’s output signal has 500KHz 
BW@16.8 MHz. Hence sampling frequency can be chosen as 
2.5 MHz. The method is tested through the simulations and 
experiments. The maximum phase-change-error and the 
minimum detectable time-shift are less than %1.8 and 0.5 ns, 
respectively. Results are quite enough to detect protein 
concentration in the sample.  
 
The results are promising to detect the protein level, precisely 
to enable early diagnosis. Band-pass sampling reduced circuit 
complexity and cost. Hence low cost point-of-care test device 
for monitoring and diagnosis is demonstrated. 

 
Figure 1. Sensor blocks and the illustration of operation (Left). The sensor 
prototype. (Right). 
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Drug Release Kinetics of Silk Fibroin (SF)/2-(N,N-dimethylamino) ethyl methacrylate 
(DMAEMA) Co-polymer Hydrogels for Wound Healing Applications: Mechanical 

Features, Swelling Ratios and Morphology 

Fulya TAKTAK1,2, Yaşasın ÖĞEN2 
1Department of Chemical Engineering, Uşak University, Uşak, 64200, Turkey 

2Department of Polimer Science and Technology, Uşak University, Uşak, 64200, Turkey 
 

Abstract- In this study, a novel co-polymer hydrogel, silk fibroin (SF)/ 2-(N,N-dimethylamino) ethyl methacrylate 
(DMAEMA) was fabricated to utilize for wound dressing systems to release an antibiotic drug (Cefixime EP HM13/90) for 
healing 

 
Wound dressings are usually used to 

encourage the various stages of wound healing and 
to create better healing conditions [1]. Hydrogels 
based on natural polymers gained particular 
relevance on drug delivery and wound healing 
applications, due to their high water content, 
biocompatibility, flexibility, porosity, smoothness 
and ability to incorporate and release therapeutic 
agents [2]. The ideal wound dressing should perform 
following functions: Absorb excess exudates of 
wound, provide thermal insulation and mechanical 
protections, prevent bacterial contaminations, allow 
gaseous and fluid exchanges, be non-adherent to the 
wound and easily removable without irritation, 
provide some debridement action and be nontoxic, 
non-allergic, non-sensitizing, sterile and non-scaring 
[3].  

Swelling kinetics of hydrogels were studied 
and indicated high water uptake with hydrogel 
S30D70 (30% silk and 70% DMAEMA) and 
S40D60 (40% silk and 60% DMAEMA) (Figure-2). 
pH sensitive water uptake was studied different 
ratios of hydrogels and described high water uptake 
by hydrogels S30D70 and S40D60 at pH 5,5 and 7,4 
at 37 °C. Mechanical properties showed specific 
properties and with increasing SF content, the tensile 
strength and elongation at break decreased and 
showed a maximum when SF/DMAEMA content 
was 40/60. When considering SEM images (Figure-
1), S40D60 hydrogel has a disordered porous 
structure and highest features in mechanical tests and 
flexibility for S40D60 hydrogel can be attributed to 
this disordered porous structure.  

Cefixime is an antibiotic drug and it was 
utilized to define a release profile for fabricated 
hydrogels S30D70 and S40D60. Release kinetics 
shows an ordered and linear graphics and sustained 
release profile of antibiotic drug was monitored at 
wavelength 275 nm. Especially S40D60, due to its 
water uptake and highest mechanical features, can be 
utilized as a wound dressing material. Since silk is a 

natural material, there is no harm in using of drug 
studies for human body.  

 

Figure-1. SEM images of S30D70 (A,a), S40D60 (B,b), S50D50 
(C,c), S60D40 (D,d), S70D30 (E,e), PDMAEMA (F,f) 
lyophilized-hydrogels 

 

Figure-2. Swelling Kinetics of hydrogels (PDMAEMA, S30D70, 
S40D60, S50D50, S60D40 and S70D30). 

*Corresponding author: fulya.taktak@usak.edu.tr 
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Polyelectrolyte ABA Type Triblock Copolymer Gel for Sustainable-Slow Release of Paclitaxel: Effect 
of Molecular Weight and Block Composition  

 
Fulya Taktak,1,*  Talip Alnıaçık 1 Cansel Tuncer 2  and Vural Bütün 2 
1Chemical Engineering Department, Uşak University, Uşak, 64200, Turkey 

2Chemistry Department, eskişehir Osmangazi University, Eskişehir, 26480, Turkey 

 
Abstract— Here, an ABA type triblock copolymer 2-(disopropyl amino)ethyl methacrylate-b-quaternized 2-(dimetil amino)ethyl methacrylate-
b-2-(disopropyl amino)ethyl methacrylate (PDPA-b-QPDMA-b-PDPA) containing cationic charge was designed to achieve sustainable-slow 
release of anticancer drug called paclitaxel. Due to its cationic charge, an anionic drug also incorporated into matrix which could provide multi-
drug administration. The effect of molecular weight and block composition of triblock copolymers on the release profile of drug were 
investigated.  
 

Cationic polymers have been attracted considerable 
attention due to promising features in biomedical application 
such as high cellular uptake efficiency and good water 
solubility [1, 2]. Therefore, these polymers show great 
potential for drug delivery as well as gene delivery because of 
their abilities to protect against enzymatic degradation. For 
this purpose, a variety of polymers have been designed by 
researchers including, poly- L-(lysine) (PLL), poly[2-(N, N-
dimethylamino)ethyl methacrylate] (PDMA),  
poly(ethyleneimine) (PEI) and chitosan. 

In this study, a series of ABA type triblock copolymer, 
PDPA-b-PDMA-b-PDPA, were synthesized by group transfer 
polymerization as precursor polymers [3]. GPC and 1H NMR 
analysis were employed to determine molecular weight and 
block composition of resultant copolymers. These precursors 
were reacted with varying amounts of iodomethane in 
tetrahydrofuran to obtain cationic derivatives with different 
degrees of quaternization.  

The quaternized PDMA block is soluble in aqueous 
solution over a wide pH range, while PDPA block is less 
soluble at alkaline pH values. Therefore, they formed micellar 
solutions or gels depending on polymer concentration. 

Figure 1 represents gelation behavior of cationic triblock 
copolymer. 

Figure-1: a) Schematic representation of gelation behavior.  
 

Paclitaxel is one of the more effective chemotherapy 
agents that has been used in clinical administration of different 
type of tumor including ovarian, breast, lung and bladder 
cancer. However, its efficacy and utility are limited by its poor 
water solubility [4]. To overcome these problem, amphiphilic 
block copolymers could provide an alternative way for 
encapsulation of such hydrophobic drugs [3]. 

As mentioned above, the PDPA-b-QPDMA-b-PDPA 
triblock copolymer could form gel via bridging of adjacent 
flower micelles which triggered by pH. PDPA forms 

hydrophobic core of micelle, while QPDMA block form shell. 
Meanwhile, paclitaxel was encapsulated into hydrophobic core 
PDPA block of copolymers.  

In vitro drug release studies was examined in phosphate 
buffer pH 7.4 solution. The amount of drug released in time 
was determined by using HPLC analysis. Figure 2 shows the 
cumulative percent release of paclitaxel from copolymer 
hydrogels.  
 

Figure-2: In vitro drug release profiles of a series of 
copolymer hydrogel at pH 7.4.  
 

From the results, it was concluded that molecular weight 
and block composition have a significant impact on the 
amount of drug released. The PDPA-b-QPDMA-b-PDPA 
triblock copolymer is a promising candidate to achieve 
controlled slow release of such hydrophobic drugs. 
Furthermore, cationic QPDMA block could use to incorporate 
anionic drugs, and thus provide multi-drug administration. 
 
*Corresponding author: fulya.taktak@usak.edu.tr 
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Efficient singlet oxygen generation by BODIPY decorated dendrimeric cyclotriphosphazene 

photosensitizers 

Esra Tanrıverdi Eçik1* and Elif Şenkuytu1 
1Department of Chemistry, Gebze Technical University, Gebze 41400, Kocaeli, Turkey 

Abstract In the present work, BODIPY decorated dendrimeric cyclotriphosphazene was synthesized by click reactions. The 
structural investigation of new compound was verified by 1H, 13C, 31P NMR spectroscopies, and UV–vis electronic absorption 
spectra. Photophysical property including singlet oxygen generation and appropriate photo degradation by light irradiation of 
BODIPY containing cyclotriphosphazene was also investigated. 
 

The chemistry of singlet oxygen is rich. The physical, 
chemical, and biological properties of this energetically 
powerful form have attracted great attention [1]. Also, singlet 
oxygen is of great importance for various applications such as 
wastewater treatment, blood sterilization, DNA damage and 
photodynamic therapy [2,3]. Although there are many known 
sources of singlet oxygen, photosensitized generation is a 
facile and controllable method for the production of singlet 
oxygen [1]. Photosensitized process requires oxygen, light of 
an appropriate wavelength, and a photosensitizer capable of 
absorbing and using that energy to trigger oxygen to its singlet 
state [3].  

 
Cyclotriphosphazene as a known to be a robust ring is an 
important member of heterocyclic ring systems [4]. This core 
has six pendant chlorine atoms that can be substituted with 
special groups, so it is commonly used as a platform to 
prepare of new molecules [5]. 
 
In our design, we wanted to use cyclotriphosphazene ring due 
to its excellent core for synthesis of dendrimeric molecules. 
BODIPY molecule was chosen as a fluorophore because of its 
intrinsic characteristics. This framework,   BODIPY decorated 
dendrimeric cyclotriphosphazene was synthesized and 
characterized by various techniques such as 1H, 13C, 31P NMR, 
UV–vis. (Fig 1).  
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Figure 1. Dendrimeric compound 

Singlet oxygen generation capacity of dendrimeric compound 
was performed using the trap molecule 1,3-
diphenylisobenzofuran in dichloromethane. 
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Figure 2. A) Decrease in absorbance spectrum of DPBF in the presence of the 
dendrimeric compound (0.5µM) in dichloromethane. B) Absorbance decrease 
of DPBF at 414 nm with time in dichloromethane in the presence of 
dendrimeric compound. 
 
BODIPY decorated dendrimeric cyclotriphosphazene shows 
absorption in the NIR region with good molar extinction 
coefficient and reveal respectable singlet oxygen quantum 
yields when compared with methylene blue. Also, this 
compound has chemical and photo stability under the 
conditions of singlet oxygen measurement. The dendrimeric 
cyclotriphosphazene is proposed as potential photosensitizers 
that can be used as efficient singlet oxygen generators. 
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Functionalized Al2O3-Si nanocomposite with various morphology  
for high cycle performance Li-ion battery anodes 

Adnan Taşdemir* 1, Anaguli Abulizi 1 Miad Yarali 1, Emre Biçer 2, Selmiye Alkan Gürsel 1, 2, Alp Yürüm 2 
1Sabanci University Faculty of Engineering & Natural Sciences, Tuzla, 34956, Istanbul, TURKEY 

2Sabanci University Nanotechnology Research and Application Center (SUNUM), Tuzla, 34956, Istanbul, TURKEY 

  
Abstract— Nanoplatelet structured Si based materials fabricated by hydrothermal method. These nanoplatelets mixed with 
micrometer sized Al powder and aluminothermic reduction of this mixture were processed to prepare Alumina-Silicon 
composite. Al2O3-Si alloy nanostructure with various morphology synthesized at high temperature by applying heat treatment 
method. These nanomaterials were used for Lithium-ion batteries as anode materials. Results showed that Al2O3-Si alloy for 
anodes exhibit outstanding cycling stability for a certain capacity range. 

 

Silicon has become one of the most popular anode 
material for lithium-ion batteries (LiB’s) due to its very high 
specific capacity of 4,200 mAh/g and longer durability with 
cyclic stability [1]. However, having main disadvantage of 
large volume expansion during redox reaction dictate 
researchers to functionalize silicon based materials by alloying 
or doping with metallic nanostructure. On the other hand, 
Magadiite is a layered structure of silicon and oxygen 
composition and it hosts intercalated hydrated ions within its 
silicate layers [2-3]. In this structure, neutralization of 
negative charged silicate layer is maintained by cations and 
substituting S4+ with monovalent, divalent or trivalent cations 
offers a broad range of different morphology and forms 
crystallites for nanomaterials [4].  
Aluminothermic reduction has been suggested to fabricate 
alumina-aluminum-silicon composite materials of by using 
aluminum as the reducing agent for silicon from magadiite [5].  

 

 
Figure 1. SEM image of Na-Magadiite 
 
In our work, micrometer size amorphous form of Silicon 

Dioxide was fabricated by using Sodium Silicate and 
Hydrochloric acid mixture for a certain range of mixture. 
Magadiite was synthesized (Figure 1) by hydrothermal method 
[2] applying a certain duration, temperature and pressure on 
prepared SiO2 which added to a high concentration of Sodium 
Hydroxide [2]. A certain ratio of magadiite and aluminum 
powder mixed and prepared for alumnothermic reaction. High 
temperature thermal treatment was applied to resulted mixture 
and Al-Al2O3-Si alloy nanocomposite material was fabricated. 
Acid washing was performed to extract aluminum from 
resulted nanocomposite. The structural and morphological 
analysis of the samples were performed by X-ray diffraction 
(XRD), scanning electron microscopy (SEM), transmission 

electron microscopy (TEM) and RAMAN spectroscopy. 
Cyclic voltmeter (CV) was operated to explore the oxidation-
reduction relation with current-voltage parameters.  

 
 Formation of nanostructure size of Al2O3-Si 

nanocomposite material has Al2O3 on silicon content materials 
to encapsulate material and prevent volume expansion. 
Synthesized alloy material used to prepared anode electrode 
and charge-discharge tests were employed to evaluate energy 
storage capacity corresponding to applied voltage and current 
to characterize their performance and durability. 

 
It is found that these samples remain stable and save their 

energy capacities. Al-Si alloy nanocomposite material 
exhibited outstanding cycling stability for a certain capacity range. 

 
 

*Corresponding author: adnantasdemir@sabanciuniv.edu 
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Effect of pH on the Synthesis of CuO films by SILAR Method  
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Abstract—In this study, the growth of nanostructured CuO films using the successive ionic layer adsorption and reaction 
(SILAR) method is presented. The effects of pH of on structural (X-ray diffraction (XRD)), morphological (field emission–
scanning electron microscopy (FESEM)), and optical (ultraviolet/visible (UV/vis.) properties of the films were investigated. 
XRD analysis show that the crystallite size of the films decreased with increasing pH value. FESEM images reveal that the 
grain size of the nanostructures decreased with increasing pH value of solution. By UV/vis. analysis, it is found that increasing 
pH value has a decreasing effect on band gap energy.  

Cupric oxide (CuO) is a p-type transition metal oxide 
semiconductor with a narrow band gap (Eg = 1.2 to 
2.2 eV) and has monoclinic crystal structure. 
Recently, CuO has received much attention because of 
its various applications including in gas sensors, biosensors, 
solar energy transformation, catalysis, batteries, 
high-Tc superconductors [1]. 

 
CuO films were grown on glass substrates by SILAR 

method. The substrates were precleaned well with dilute 
sulfuric acid solution, ethanol, and double distilled water for 
10 minutes each in an ultrasonic bath. Copper (II) chloride 
dehydrate (CuCl2.2H2O) (0.3 M) was used as source precursor 
for Cu. Aqueous ammonia was added to solutions to provide 
OH- ions for the formation of Cu(OH)2 and to maintain the pH 
of solutions. For each study, pH of the solutions was adjusted 
as 9, 9.5 and 10. The as deposited films were annealed at 
400oC for 2 hours in air atmosphere before characterization. 

 
X-ray diffraction patterns show that CuO films grown on 

glass substrates present high crystallinity, as seen in Figure 1. 
All diffraction peaks can be clearly indexed to the monoclinic 
CuO (PDF#05-0661). 

 

 
Figure-1: XRD patterns of CuO samples. 

The average crystallite size of CuO films was estimated 
from X-ray line broadening for (-111) plane using the Scherrer 
formula [2]: 

 

 

The values of crystallite size are found to decrease from 38 to 
22 nm with increasing pH value. 
 

The FESEM images reveal that the surface 
morphologies of the films are affected by the pH value of 
solution. Increasing the pH value results the  more dense film 
formation with smaller grains.  

 

   
 

 
 
 

Figure-2: SEM images (30 kX magnification) of CuO films 

The band gap energy (Eg) values were calculated using the 
fundamental absorptions [3]. It was found that the Eg values of 
the films slightly decreased from 1.61 eV to 1.49 eV with 
increasing pH value. 

The effect of pH in a SILAR process of CuO films was 
investigated. It is found that the crystal structure, morphology, 
and band gap energy are affected considerably by pH of 
precursor.  

*Corresponding author: tasturan@gmail.com 
[1] F. Bayansal et al., Metallurgical and Materials Transactions A, 45A, 3670 
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Investigation of the intercalation of polyvalent cations (Zn+2, Mg+2) into λ-MnO2 for rechargeable 
aqueous batteries 

  
Burak Tekin1, Serkan Sevinç2 and Rezan Demir-Cakan1* 

 
1 Chemical Engineering, Gebze Technical University, Kocaeli 41400, Turkey 

2 Material Science and Engineering, Gebze Technical University, Kocaeli 41400, Turkey   
 

Abstract— The intercalation process of Mg2+ and Zn2+ which have much smaller atomic radius than Li and Na ion was 
investigated. A simple acid leaching technique is demonstrated to produce -MnO2 by treating LiMn2O4 with HCI. -MnO2 
shows high intercalation capacities as the positive electrode material for rechargeable aqueous batteries. The structure and 
surface morphology of the nano-particles are characterized by X-ray power diffraction (XRD) and scanning and transmission 
electron microscopy (SEM). The electrochemical performance of -MnO2 is examined by cyclic voltammetry and 
galvanostatic experiments. -MnO2 has ideal battery behaviors for polyvalent cations (Zn2+, Mg2+) to intercalate/de-intercalate 
in the aqueous electrolyte.  
 

In modern technology, several electroactive materials 
such as the metal oxides and hydroxides have been 
investigated to fulfil the energy needs [1]. Actually, a lot of 
electrode materials used in the organic batteries are studied in 
the literature. However, most of the electrode materials used in 
non-aqueous electrolyte batteries are not suitable for aqueous 
electrolytes since the low decomposition potential of water  
(1.23 V) [2]. In that respect, MnO2 material is noteworthy for 
aqueous rechargeable battery applications due to its low cost, 
availability and nontoxicity [3]. MnO2 is known as α, β, and 
 forms[4]. Among these forms, -MnO2 is preferred to be an 
electroactive template due to its 3 dimensional spinel 
structure[5], which make the intercalation process of 
polyvalent cations easy into - MnO2 structure. The univalent 
cations based on the Li-ion and sodium-ion intercalation in to 
-MnO2 have been investigated in the related literature. 

In this study, the intercalation process of Mg2+and Zn2+ 
which have much smaller atomic radius than Li and Na ion 
was investigated. Firstly, LiMn2O4 was synthesized by solid 
state reaction method[6]. Thereafter, a simple acid leaching 
technique was demonstrated to produce -MnO2 by treating 
LiMn2O4 with HCI. -MnO2 showed high intercalation 
capacities as the positive electrode material for rechargeable 
aqueous batteries. The structure and surface morphology of 
the nano-particles were characterized by X-ray power 
diffraction (XRD) and scanning electron microscopy (SEM). 
Cyclic voltammetry and galvanostatic experiments were 
carried out to evaluate the electrochemical performance of -
MnO2. -MnO2 has ideal battery behaviors for polyvalent 
cations (Zn2+, Mg2+) to intercalate/de-intercalate in the 
aqueous electrolyte. 

 
 

 
Figure 1: X-ray diffraction  pattern of -MnO2 and LiMn2O4 

 

As can be seen from Fig. 1,  the  structure is  maintained  
after  removing  of the lithium from LiMn2O4 and all  the  
diffraction peaks  of  -MnO2 become  slightly  broader  and  
shift  towards  higher 2  values  compared  to  LiMn2O4.   

In order to investigate the electrochemical performance of 
the lambda MnO2 according to the intercalation processes of 
the Mg+2 and Zn+2, the constant current charge/discharge 
experiments were performed at current density of 1C in a glass 
beaker. The results indicate the intercalation capacity of the 
Mg ion is better than that of Zn ion, as the former has smaller 
atomic radius than that the latter.   

Consequently, we  demonstrate  that  a  simple  HCI 
leaching  method  is  used  to produce  -MnO2 from  
LiMn2O4.  -MnO2 has ideal battery behavior for polyvalent 
cations (Mg2+, Zn2+) to intercalate/de-intercalate in aqueous 
electrolyte, and magnesium ion has better intercalation 
capability than the zinc ion. The  -MnO2 electrode  shows  
high  specific  capacity,  good  coulombic  efficiency  and  rate  
ability  in  MgCl2 electrolyte.  
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Branched hierarchical ZnO nanorods for efficient CdS/CdSe quantum dot co-sensitized solar cells 
Oktay Tekir and İlkay Şişman* 

Department of Chemistry, Faculty of Arts and Sciences, Sakarya University, Sakarya, 54187, Turkey 
 
Abstract— Hierarchical ZnO nanorods consist of ultra-thin nanowire branches (BNRs) were synthesized by a one-pot 
hydrothermal method at consecutive two temperature stages for CdS/CdSe quantum dot co-sensitized solar cells (QDSCs) as 
photoanode. The unique designed ZnO BNRs photoanode offers a large surface area and effective pathways for high QD 
loading and fast electron transfer, respectively. As a result, the ZnO BNRs photoanode exhibits a solar energy conversion 
efficiency of 2.09%, which is 1.9 times higher than that found in the pristine nanorods-based QDSCs. 

 
 
Quantum dot-sensitized solar cells (QDSCs) have been 

attracting considerable attention because quantum dots (QDs) 
exhibit tunable band gap, high extinction coefficients and 
multiple exciton generation have made them candidates for the 
fabrication of next-generation solar cells [1]. However, the 
power conversion efficiencies (PCE) of QDSCs remain far 
from optimized. Up to now, many works have been performed 
to improve the performance of QDSCs, including the 
development of photoanode architectures, sensitizers, 
electrolytes, and counter electrodes [2-4]. The photoanode is 
one of the key components of QDSCs since it works as both 
the substrate for QD adsorption and the transport path for 
injected electron. In order to increase the efficiency of 
QDSCs, compared to 1D nanostructures, 3D hierarchical 
architecture photoanodes may serve as a substrate for QDs 
adsorption and thus to increase the effective surface area of 
the cell [5]. Furthermore, the 3D hierarchical architecture 
photanodes can effectively provide a fast electron transport 
rate to ensure high PCE [6]. 

 

 
Figure-1: A series of SEM images of ZnO nanorods grown at various 
temperatures: (a) NRs, (b) SNRs, (c) BNRs, and (d) NNRs.  

3D ZnO nanofibrous networks for efficient dye-sensitized 
solar cells (DSSCs) were synthesized via a one-step 
electrodeposition method published in our previous work [7]. 
In this work, we report one-pot hydrothermal method to 
synthesize branched hierarchical ZnO nanorods (BNRs) at 
consecutive two temperature stages from the solution 

containing Zn(NO3)2 and hexamethylene tetramine (HMT) for 
CdS/CdSe quantum dot co-sensitized solar cells (QDSCs) as 
photoanode. Figure 1a shows the synthesized pristine ZnO 
nanorods (NRs) obtained from the above-mentioned solution 
at 85 °C for 4 h. As the synthesis temperature was decreased 
to 75 °C for 4 h, the short nanorods (SNRs) were obtained 
(Figure 1b). As shown Figure 1c, the nanorods consist of 
ultra-thin nanowire branches (BNRs) were obtained when the 
synthesis was performed at consecutive two temperature 
stages (first 85 °C for 2 h and thereafter 70 °C for 2 h). As the 
same procedure was carried out for first 85 °C for 2 h and then 
60 °C for 2 h, nanoparticles surrounding the nanorods (NNRs) 
instead of BNRs were appeared (Figure 1d). These results 
indicate that the lower temperatures slow particle growth [8]. 

Figure 2 compares the typical photocurrent–photovoltage 
(J–V) curves of the QDSSCs based on the four photoanodes, 
and the corresponding photoelectrochemical parameters are 
listed in Table I. As for BNRs, the PCE is remarkably 
increased to 2.09%. Consequently, as-obtained nanobranches 
provide specific surface area for QD deposition and facilitate 
fast electron transfer with an effective pathway. 

 

 
Figure-2: J−V curves of QDSSCs based on BNRs, NNRs, NRs, and SNRs. 

Table-I The photoelectrochemical parameters of QDSCs with ZnO samples 
Samples Thickness 

(m) 
Jsc 

(mA cm-2) 
Voc 

(V) 
FF PCE 

(%) 
SNRs 2.16 6.99 0.50 0.20 0.70 
NRs 4.12 8.83 0.51 0.25 1.13 
NNRs 3.91 9.33 0.52 0.28 1.36 
BNRs 4.05 11.61 0.53 0.34 2.09 

 
*Corresponding author: isisman@sakarya.edu.tr 
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Synthesis of nanosized-beta-tricalcium phosphate powders for hard tissue applications 
Abdullah Toraman 1, Afife Binnaz Hazar Yoruç2  

1Department of Chemistry, Yıldız Technical University, İstanbul 34220, Turkey 
2 Department of Metallurgical and Materials Engineering, Yıldız Technical University, İstanbul 34210, Turkey 

 
Abstract— Nano-sized calcium deficient hydroxyapatite (CDHA) powders with an average particle size less than 100 nm were prepared by a co-
precipitation method at low temperature. The initial Ca/P ratio was chosen the stoichiometric ratio of β-TCP (1.45-1.50). Additionally, lowering 
temperature and pH values accelerated HPO42− incorporation in the CDHA structure. HPO42− is considered as an essential source for β-TCP 
formation. Sulfate ion doping during the maturation period is proved to be an effective step to eliminate the pyrophosphate P2O72− phase. Pure 
phase β-TCP was obtained from CDHA at 900 and 1100 0C.  

 

Calcium phosphates are the most important inorganic 
constituent of hard tissue [1]. Hydroxyapatite and β-TCP are 
most commonly used materials in the biomedical applications 
(Figure 1) due to their close chemical similarity to the 
inorganic component of bone and teeth mineral. Owing to its 
resorbable features and excellent osteoconductive properties, 
β-TCP has found wide use as a implant material [2].  

Pure-phase β-TCP is a suitable material for the filling of 
bone defects [3]. The synthesis of pure β-TCP powders can be 
performed using either high-temperature solid-state reactions 
or wet precipitation methods. A chemical precipitation method 
at low temperature is recommended in order to obtain 
nanosize β-TCP powders [4,5]. Nanosize β-TCP has an 
advantage over micro size powders leading to increased 
mechanical properties and sinterability [6,7]. 
        Non-stoichiometric apatite (CDHA) with formula             
Ca10-x(HPO4)x(PO4)6-x(OH)2-x (0≤x≤1) shows crystal structure 
like HA but when Ca/P molar ratio is equal to 1.5, 
corresponding to x=1 the above-mentioned formula, the 
Ca9(HPO4)(PO4)5(OH) is called CDHA, which has an apatite 
crytal structure and molar ratio of Ca/P is equal to TCP 
(Ca/P=1.5) [7,8,9]. 

 

 
 

Figure-1: Different types of biomedical application of calcium phosphate 
bioceramics [10] 

When the calcium deficient hydroxyapatite is sintered at 
900 and 11000C, it will be transformed to beta-tricalcium 
phosphate (1) [11]. 
 

 

Ca9(HPO4)(PO4)5(OH)                   3Ca3(PO4)2 + H2O  (1) 
 
The synthesis of pure β-TCP powders by chemical 

precipitation method requires a close control of many 
parameters such as reaction pH, stoichiometry of starting the 
starting materials, ripening time and temperature [7]. 

 
 

Position [°2Theta] (Copper (Cu))

20 30 40 50

0

2000

4000

6000

8000

 ta7_1100_3
Tricalcium Bis(phosphate(V)) - Beta 99,6 %
Portlandite 0,4 %

 
 

Figure-2: XRD analysis of synthesized pure phase β-TCP powder 

          In this study, pure-phase nano-β-TCP powder was 
produced (Figure 2) with co-precipitation method. The 
powders were synthesized under several different conditions 
like reaction pH and Ca/P ratio of initial reagents. The 
powders were sintered at 900 and 11000C and characterized by 
X-ray diffraction, FTIR, ICP-MS to determine chemical 
composition and SEM, BET, DLS to analysis particule 
morphology.  
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Metal Oxide Based Gas Sensors for Breathe Analysing and Biomedical Application. 
İmren Torun,1  Zafer Ziya Öztürk 1  

1Physics Department, Gebze Technical University, Kocaeli 41400, Turkey 
 

Abstract— In this study, we focus on fabrication of metal/metal oxide nanoheterostructures by using C3H6O 
sensing  to investigate the properties of breathe analysing. We will be producing the Hybrid  Pt- decorated Indium 
oxide ( In2O3 ) nanoparticles by using hydrothermal process.[1]

         
    Various parameters produced by a human body can be used 
for diagnosing illnesses. For example, blood, urine and gaita 
are very common and used frequently in diagnosis. It is 
known that skin odor and breath odor, as the other parameters 
produced by a human body carry valuable information about 
the healthiness. In this perspective, it is considered that some 
illnesses can be diagnosed by examining the breath odor. It 
considered that diabetes can be diagnosed from human breath 
using an this sensors.[2] 

  
    Gas sensors are thought to be one kind of functional 
detector which could be used for the real-time detection of 
gases over a wide temperature range. The performance of gas 
sensors is strongly dependent on the native composition, size 
and shape of the sensing materials. To date, metal oxides such 
as Fe2O3, NiO, SnO2, CuO, TiO2, Co3O4, WO3, In2O3 and so 
on  have been intensively studied as sensing materials. Among 
them, In2O3 is one of the most studied gas sensing materials, 
which is sensitive to a variety of gases (ethanol, H2, CO, 
C3H6O, CH3 OH, NOx , NH3 and H2S) due to its unique 
characteristics. [3] 

 
 

Figure-1: Structure of Indium Oxide 

    Amorphous indium oxide is insoluble in water but soluble 
in acids, whereas crystalline indium oxide is insoluble in both 
water and acids. The crystalline form exist in two phases, the 
cubic (bixbyite type) and rhombohedral (corundum type). 
Both phases have aband gap of about 3 eV. 
 
 

 
*Corresponding author: info@nanotr9.org 
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Synthesis and Determination of Fluorescence Properties of New, Soluble Diketopyrrolopyrrole Type 
OPV Materials 

Sevil Türkçen,1* Gözde Murat Saltan 1 and Haluk Dinçalp 1 
1 Department of Chemistry, Faculty of Arts and Science, Manisa Celal Bayar University, Muradiye Campus, Yunus Emre-Manisa 45140, 

Turkey 

 
Abstract— About this time, we can see a powerful exertion in seeking for quite performing materials for cheap organic 
electronics. Among the other materials, diketopyrrolopyrroles (DPPs) are suitable candidates due to their outstanding optical 
and electrochemical properties. DPPs are also used in inks and paints for their great colour specialities. Lately interest of DPPs 
increases in the field of optical and electrical operation for their great fluorescent properties and good charge carrier mobilities. 
 

DPPs posses low band gap values and high HOMO 
energy levels because of their electron-accepting nature. Also, 
they show high charge carrier mobilities due to their strong π-
π interactions between the molecules. For these reasons, they 
are potential candidates of active layer component for organic 
photovoltaic devices [1,2]. 

DPPs are insoluble pigments in the most of the general 
solvents. Figure 1 represents the structure of DPP pigment. Its 
resolution is passed to the literature for this pigment as a class 
of N-H bond. N-R refers to the soluble derivative in an 
organic solvent as a result of the alkylation with the 
conversion of the new derivatives [3]. 

 
H
N

N
H

O

O

 
Figure-1: DPP molecule 

To gain the applicability in optoelectronic devices, 
substituents with long alkyl branched chains are attached to 
them to give the ability to dissolve in organic solvents. Such 
that kind of structures should be soluble in common organic 
solvents, show effective photon absorptions in the visible 
region, form good film at glass surface and posses low band 
gap energies. In order to realize these goals, novel 
diketopyrrolopyrrole (DPP) type organic dyes will be 
synthesized. 

DPP derivatives will be synthesized through common 
organic reaction types such as nitrile cyclization, nucleophilic 
substitution and coupling reactions. The structural 
characterization will be performed by FT-IR and 1H-NMR 
spectroscopy. Optical properties will be investigated by the 
UV-vis absorption and fluorescence spectrophotometer. 
Electrochemical characterization will be studied, and then 
applicability in the solar cell devices will be discussed. 

 
The synthetic route used to synthesize DPP derivative 

dyes are given in Figure 2. 
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Figure-2: Synthesis of new DPP derivatives 

 
Depending on their properties such as high absorption 

coefficient in the visible region, effective excited state-
fluorescence dynamics, ability to show stability when exposed 
to radiation, synthesized dyes may be used as active layer 
component in OPV devices. 
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Investigating Cellular Responses of Oligonucleotide Coated Gold nanoparticles in Glioblastoma Cells 
Gizem Ucankus,1* and Mustafa Culha 1 
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Abstract— The surface of gold nanoparticles(AuNPs) can be modified using various biological ligands. The surface chemistry 
of nanomaterials influences the mode of interaction with living cells. Glioblastoma Cells are evaluated for their response to 
oligonucleotide modified AuNPs (Oligo-AuNPs) with an aim of using them for therapeutic applications. Two different 
sequences of oligonucleotides are used for AuNP modifications. It is found that Oligo-AuNPs arrests cells at G2/M phase in 
serum free conditions and at low Oligo-AuNPs concentrations (> 0.25 nM) while it does not affect the checkpoint at the higher 
concentration. 

 
 

Gold nanoparticles have been widely used in therapeutic and 

diagnostic applications due to their biocompatibility, size- 

controlled synthesis and easy surface functionalization [1]. 

Using various biological ligands such as DNA, RNA and 

peptides, the surface chemistry of gold nanoparticle is 

modified, and therefore nanoparticle system is altered. It is 

well known that even small changes in nanoparticle system 

affects biological response at cellular level and the response 

can be significant [2]. 

 
Gold nanoparticles modified with DNA oligonucleotides 

(DNA-AuNPs) have been used as transfection, intracellular 

gene regulation and chemotherapeutic agents [3]. DNA- 

AuNPs lead changes in nanoparticle-cell interaction, improve 

cellular uptake and influence cellular responses. Despite being 

surface-modified, internalization efficiency of DNA-AuNPs 

was highest in serum-free culture, which lacks serum proteins 

adsorbed on the surface of DNA-AuNPs [4, 5]. 

 
In order to investigate the nanoparticle-cell interaction and the 

cellular responses, two thiolated poly adenine (polyA) DNA 

oligonucleotide sequences were used to modify 13 nm gold 

nanoparticles. In addition, serum-free internalization of these 

modified gold nanoparticles by U373 glioblastoma (GBM) 

cells were studied within the first 6 hour serum-free incubation 

following complete medium additon until 24 hour treatment 

due to gold nanoparticle uptake reaching a plateau after 6 hour 

serum-free incubation [6]. Cell cycle analysis showed 

increased G2/M population when 0.25 nM DNA-AuNPs    was 

introduced  to  U373  cells  within  first  hours  of   serum-free 

incubation. 

 
Table-I Oligonucleotide sequences used for modification of gold surface 

 
Oligonucleotide Sequence 

Oligo-1 5’-[ThiSS]AAAAAAAAAAGGAAGTAGTAAT-‘3 
   Oligo-2 5’-[ThiSS]AAAAAAAAAACGAAGCTTGAGA-‘3  

 
 

 

Figure-1: G2/M cell cycle arrest of U373 GBM cells following 24 h treatment 
with gold nanoparticles functionalized with oligonucleotides 

 

 
 

Figure-2: Cell cycle phase distribution U373 GBM cells after 4 h of serum- 
free incubation and 24 h treatment with gold nanoparticles functionalized with 
oligonucleotides 

 
Thanks to Yeditepe University for funding this study. 
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Carbon nanotubes and graphenes as adsorbents for adsorption of toxic metals from 

drinking water 

Vedat Uyak and Hacer Sule Gonul 

Department of Environmental Engineering, Pamukkale University, Denizli, TURKIYE 
Email: vuyake@pau.edu.tr 

 

Carbon based nanomaterials such as carbon nanotubes (CNTs) have wide applications as sorbents for water 
treatment as they have high selectivity as well as capacity for organic/inorganic pollutants and 
contaminants in drinking waters. Many toxic heavy metals present in water have become a major cause of 
many diseases, ageing, and genetic problems. Carbon based nanomaterials have generated great interest in 
their use as sorbent materials for removal of heavy metals from drinking water/wastewater as they are 
stable, have limited reactivity, wide surface area, and are strong antioxidants. This study explored the 
possibility of ranking different carbon based nanomaterials for efficient removal of cadmium and lead ions 
from water which are routinely detected in water samples. These two metals may be introduced in water 
because of its intensive use in many products. The adsorbents of graphenes and carbon nanotubes have 
been analyzed on the basis of adsorption capacity, reusability, toxicity/biocompatibility, and cost. The 
effects of surface area of sorbent, the type of CNT, water pH, thermodynamics/kinetic studies have also 
been analyzed to evaluate the efficiency of these sorbents. The information can be utilized to select the 
appropriate, most efficient and safe sorbents for removal of toxic metal ions from water. 

 
Figure-1: Carbon Nano Tube (CNT) types 

 

 

 

Figure-2: CNTs application for toxic metal removals 
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Production and characterization of Cu nanoparticleson large area CVD graphene for biosensor 
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Abstract— In this study, we have developed a new approach for synthesis of Cu NPs/graphene to use in biosensor 
applications. Firstly large area graphene (2x2 cm2) was prepared by CVD on the Cu foils and transferred onto SiO2 substrates 
by transfer process. To decorate graphene samples with Cu nanoparticles, nanoparticles were collected on graphene/SiO2 by 
magnetron sputtering technique. Existence of graphene was investigated by optical microscopy and Raman spectroscopy. 
Atomic structure of Cu nanoparticles decorated graphene was determined by SEM and TEM analysis.  
 

Since its discovery in 2004, graphene is dedicated as a 
wonder material that exhibits excellent mechanical, electrical, 
thermal, tribological and optical properties thereby it has 
potential usage in numerous applications such as electronic 
devices, supercapacitors, lubricants, composite materials, 
flexible transparent displays and sensors [1,2]. To date many 
methods have been studied to obtain high quality monolayer 
graphene in large scale and among them the most promising 
technique is chemical vapor deposition (CVD) method, in 
particular thermal CVD. Widely used CVD method are able to 
synthesize high-quality graphene on transition metals, such as 
nickel or copper, in the presence of a carbon supply as 
hydrocarbons or alcohols [3]. 

Functionalization of graphene with nanoparticles which 
induces new properties to graphene will increase its area of 
utilization in materials science, graphene based instruments 
and sensors [4]. Decorating graphene with Cu nanoparticles 
promises to detect of glucose in the blood. Since Cu 
nanoparticles are generally is produced by reducing and 
capping agents via chemical process, production is not be as 
desired.  

In this work, we have developed a new approach for 
synthesis of Cu NPs/graphene to use in biosensor applications. 
Firstly large area graphene (2x2 cm2) was prepared by CVD 
on the Cu foils and transferred onto SiO2 substrates by transfer 
process. As the optimal parameters for Cu nanoparticles 
defined to decorate graphene samples, nanoparticles were 
collected on graphene/SiO2 by magnetron sputtering 
technique. 

 

 
Figure-1: The graphene transfer method on SiO2 substrate [5] 
 

   
 
Figure-2: a) Optical microscopy picture of Cu nanoparticles on graphene b) 
SEM picture of Cu nanoparticles on graphene  c) HRTEM analysis of Cubic 
Cu nanoparticle 
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Suspension Stability of Graphene Oxide 
Betül Gürbüz, Cem Bülent Üstündağ 

 Department of Bioengineering, Yıldız Teknik University, 34220, Istanbul, Turkey 
  

Abstract—Suspension stability is a key parameter for colloidal material processing systems. Graphene oxide (GO) 
is a superior material due to its exceptional characteristics. However, the stability of GO suspensions is a major 
factor to obtain material with unique properties. Therefore, fabrication of GO should be considered issue and 
some factors highly effect stability of GO suspension. In this study, the effects of pH and concentration on 
stability of GO suspensions were studied.  

 
Graphene oxide (GO) is a highly functionalized, 2D, sp2 

bonded carbon structure derived from graphite [1]. The high 
mechanical strength, electron mobility, and specific surface 
area along with other chemical, physical, and mechanical 
properties make GO an ideal candidate for application in the 
polymer composites, biomedical, electronics, and energy 
storage applications [2-3]. GO films have been fabricated 
using several techniques, such as dip coating, spin coating, 
spray coating, filter casting, drop casting, Langmuir-Blodgett 
layer assembly and electrophoretic deposition [4-5]. All these 
techniques are based on colloidal systems, and stability of 
suspension directly affect material quality and performance. 
The stability of GO suspension depends on various 
parameters, including pH, particle size, and zeta potential [6]. 

 

 
 
Figure 1. AFM image of GO synthesized by modified hummer method.   
 
In spite of extensive research dedicated to the problems of 

suspensions, still many studies are implemented to improve 
the quality of existing systems and propose new ones that will 
satisfy growing quality and marketing demand. Our 
hypothesis is that the suspension concentration changes the pH 
and zeta potential of the suspension due to carboxylic acid 
content variation in suspension. Therefore, we tried to observe 
the effect of suspensions concentration on pH. 

 
GO was synthesized by the Hummer’s method. The 

synthesized GO were taken from an initial ethanol-based 
suspension and then used to prepare GO suspensions in water 
(Figure 1). The concentration of prepared suspensions was 
adjusted to 1 mg/mL for each suspension and the total volume 
of the suspensions was 150 mL. 

 

 
Figure 2. Digital camera image of various concentrated GO suspensions 

(top) and graph of effect of GO suspension’s concentration on pH. 
 
Recent research indicate that, the zeta potential of a 

suspension can be tuned by the degree of ionization of the 
carboxylic acid groups by changing the pH of the suspension. 
However, the effect of suspension concentration has not been 
considered yet. Concentration can change of suspension pH 
due to content of carboxylic acid groups on the sheet edges 
and etched holes. Firstly, we used 1 mg/mL suspension to 
adjust pH of the suspension. Ammonia solution was diluted in 
water (250 µL/20 mL) and 0.5 mL diluted ammonia solution 
was added to adjust pH each step. To measure pH value of GO 
suspension, different concentrated suspension were prepared. 
The pH of Suspensions was decreased by increasing of the 
concentration (Figure 2). Therefore, Carboxylic acid content 
effect of suspension pH due to its ionization in suspension. 
After ionization GO surface became negatively charged and 
they repel each other in suspension. Carboxylic acids transfer 
a proton to water to give H3O+ and carboxylate anions, RCO2

−. 
According to our results stable suspension can obtained at 
lower pH values. Most of publications report that pH affect 
GO suspension stability, indicating that above pH ~3.5 GO 
suspension became stable. Our results show that deprotonation 
of carboxylic groups should be at lower pH, and obtained 
stable. 
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Fabrication of Graphene Oxide Based Scaffolds for Tissue Engineering 
Begüm Topçu, Zeynep Nur Taşçı, Büşra Başkapan and Cem Bülent Üstündağ 

Department of Bioengineering, Yildiz Technical University, 34220, Istanbul, Turkey 
 

Abstract—Graphene oxide as a derivative of graphene has also received attention due to its important features such 
as mechanical ductility and hydrophilicity. Because of its unique features, graphene have become attractive material 
for biomedical applications.  In this study, Graphene oxide (GO) was synthesized by the Hummers method. The 
synthesized GO were used to fabricate scaffolds using freeze drying technique for tissue engineering applications. 

 Carbon can be identified as one of the most interesting 
elements of periodic table with its diverse allotropes.  For the 
first time, graphene was synthesized from carbon allotrope 
graphite in 2004. Graphene is two dimensional structures made 
up of one-atom-thick layers of hexagonal patterned, with all the 
carbon atoms forming three bonds at a time with each other 
through sp2 hybridization. Tissue engineering is one of the 
thrilling subjects which has kept flourishing since its outbreak 
in the mid-1980s. Graphene is a great potential for tissue 
engineering applications, due to its large surface area and 
biocompatibility. This study particularly focuses on graphene 
based scaffolds. 

Graphene has several forms of use in tissue engineering 
such as cartilage or bond scaffolds. Graphene can accelerate the 
pace of regeneration of tissue and it shows lower toxicity. 
Despite being quite light, it has large loading capacity which 
lets further applications such as usage of graphene as a drug 
carrier [1]. 

 
Other derivatives of graphene such as GO or partially 

reduced GO are also drawing attention since they incorporate 
some of the features of graphene into one material such as 
mechanical ductility and toughness. They can functionalize 
with biological moieties thanks to a higher hydrophilicity and 
sophistication than graphene [2]. Graphene based scaffolds 
with stem cells including induced pluripotent stem cells [3], 
mesenchymal stem cells [4], human neural stem cells [5], 
human embryonic stem cells [6] showed a suitable platform in 
terms of viability, attachment and differentiation of cells.  

 
Figure 1. AFM image of FGS2 synthesized by modified hummer method. 

 
In this study GO was synthesized by the modified 

Hummers method. [7]. The synthesized GO sheets (Fig. 1) were 
dispersed in water and tip-ultrasonicated. To obtain GO 
scaffolds, the suspension was frozen in freezer and dried to 
sublimate after complete freezing by freeze-drying method.  

 

 
Figure 2. Schematic representation of the synthesis of GO by modified 

hummer method [8]. 

 
 

The materials produced by Hummer methods have shown 
to possess more defects than those produced directly from 
graphite. Defects and graphitic structure (multi-layer 
aggregates) can effect material properties. Multi-layer 
aggregates, residue from GO synthesizing process, should be 
eliminated to eliminate their toxic properties. Nevertheless, the 
Hummers' method remains a key point of interest because it is 
an easy method through which large quantities of graphite oxide 
can be produced. 

 
 
*Corresponding author: cbustundag@gmail.com 
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[4] Y. Talukdar et al., Biomaterials 35 4863-4877, (2014) 
[5] O. Akhavan and E. Ghaderi, J. Mater. Chem. B, 1, 6291, 
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of PVA/Graphene-Derivative Hybrid Nanocomposite Films. 
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First-principles study of C60 polymer chain encapsulated by zigzag nanotubes 
Songül Üstündağ and Savaş Berber  

Department of Physics, Gebze Technical University, Kocaeli, Turkey 
 

  
Abstract— We performed our calculations by using SIESTA code based on density functional theory (DFT) within the local 
density approximation (LDA) for the exchange-correlation functional. For modelling we used  (17,0); (18,0) and (19,0) single 
walled zigzag nanotubes. Depends on the results that fullerenes polymerized by [2+2]-cycloaddition at 9 Ang. distance 
between the neighboring C60 molecules through z-axis.   
 

Since their discovery of fullerenes(1) and carbon 
nanotubes(2) have received tremendous both experimental and 
theoretical research on the related materials. In 1998(3), while 
Luzzi and his group were studying purified open-ended single-
walled nanotubes they found accidentally that fullerenes were 
incorporated inside nanotubes, like many peas in  pod(4) so 
called ‘nanopeapods’. This hybrid nanocarbon materials have 
unique structures and extraordinary properties in fact this 
materials can be thought as a functionalized nanotube where 
the electronic structure of  the host speices is modified and 
controlled by the encapsulated species(5). So they are 
important for technological applications such as recording 
devices and quantum computations. 

 
In this study we take (17,0), (18,0) and (19,0) zigzag 

carbon nanotubes like host species. For encapsulation one-
dimensional chains of C60 polymer is used.  

 
 

 
 
 

 

 

 

Figure-1: Zigzag nanotubes with encapsulated fullerene polymer chain.  

Our total –energy calculations are carried out within the 
local density approximation (LDA) in the density functional 
theory (DFT). We use a plane wave basis set with a cut off 
energy of 200 Ry to expand the valence wave functions. To 
describe the electron-ion interaction used norm-conserving ab-
initio pseudopotentials generated by using the Troullier-
Martins scheme. In our calculations the geometry is optimized 
within the conjugate gradient approach and for the full 
Brillouin zone used two k-points.  

 
 
 

 
 
 
 
 

        In respect to electronic band structure, polymer 
chain has five-fold HOMO states and three-fold 
LUMO states. With polymerization, band gap 
decreased about 0.4 eV.   
 
 

 
 
 

Figure-2: Electronic structures of encapsulated polymer chain by (17,0); 
(18,0); (19,0) nanotubes respectively.  

           
 

   Encapsulation of polymerized fullerene chain by 
nanotubes showed one system has occured that influenced in 
mechanically and electronically. Observed that some 
degenerate states shifted. Due to the findings, this 
nanosystem can be used in some applications like sensor, 
organic electronics and nanodevices. 
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Electronic and magnetic properties of pure and doped BNNTs 

 Songül Üstündağ and Savaş Berber  
Department of Physics, Gebze Technical University, Kocaeli, Turkey 

  
Abstract— The electronic structures and electro-conductivities of pure and doped nanostructures were discussed by means of 
obtained Fermi energies, energy bands and density of states (DOS). Besides, all calculations were performed spin polarized to 
investigate spin transport of the nanostructures. The results were compared with pure nanotube.  
 
 

After discovering carbon nitride nanotubes in 1991[1], 
some investigations were performed on the other 
nanostructures. In 1994 theoretical studies predicted that 
honeycomb-BN might form a boron nitride nanotube (BNNT) 
[2] similar to CNT and it was  realized experimentally the 
following year. Recently a lot of scientists has studied about 
BNNT and its functionalized nanostructures because of their 
excellent properties like exhibition only semiconducting 
properties independent of their chirality and diameter.[3] 

 
In the current study, electronic structures of 

functionalized zigzag BNNTs with SiHn molecules were 
calculated by using density functional theory (DFT). The 
electronic structures and electro-conductivities of these 
nanostructures were discussed by means of obtained Fermi 
energies, energy bands and density of states (DOS). Besides, 
all calculations were performed spin polarized to investigate 
spin transport of the nanostructures. The results were 
compared with pure nanotube.  

 

 
 
 

Figure-1: Pure and monovacancy BNNT. 

 
All calculations were performed by Siesta code which is 

based on density functional theory and the local density 
approximation formalism. For describing the interaction of 
valence electrons with atomic core norm-conserving 
pseudopotentials which is generated using Troullier and 
Martins scheme are used. We used a plane wave basis set with 
a cut off energy of 160 Ry to expand the valence wave 
functions. In our calculations the geometry is optimized within 
the conjugate gradient approach and three k-points were used 
for the full Brillouin zone. 

 

  
 
Within this work, we evaluated the electronic structure of 

pure (8,0) zigzag BNNT, B monovacancy BNNT and 
functionalized defective BNNT with SiHn radicals. Beside 
this we investigated spin polarization of the structure. 
Comparing pure with the defective BNNT, a lot of active sides 
were observed on the defect area and SiHn radicals preferred 
bonding with the B-N atoms settled in that area. Additionally, 
large variety nano systems,conductive, semimetal, insulator 
and spin polarized, were derived by functionalization of 
nanotube  

 
 
*Songül Üstündağ stas@gtu.edu.tr 
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Advanced Oxidation of methylene blue from wastewater   by using son catalytic 
Reactor and TiO2 Nanoparticle 

 
Yılmaz, SI*,  Vaizoğullar,  AI. **, Uğurlu, M*, Uzun, MT ** and Köleoğlu, M. 

 

*Department of Chemistry, Faculty of Science, Muğla Sitki Kocman University, 48000 Muğla, Turkey 

**Vocational School of Healthcare, Med Lab Program, Muğla Sıtkı Koçman University 48000 Muğla, Turkey 
 
 
 Textile waste waters carry the risk for 
inducing toxic and carcinogenic products due to 
organic and inorganic pollution contained in [1]. In this 
case, considering the feature in the wastewater 
treatment, physical, chemical and biological methods 
are used [2,3]. One of these methods is the advanced 
oxidation method is based on the formation of free 
radicals having a high oxidation potential. In this 
method, toxic organic substances in permanent feature 
capable of converting into harmless end products [4]. 
In the present study, once, TiO2/AC catalysts were 
synthesized on activated carbon (AC) with the sol-gel 
method. Then, using these catalysts, advanced 
oxidation experiments for textile wastewater with 
sonocatalytic degradation method was conducted.  In 
this study, methylene blue sample was used in dye 
solution. 

Solid/liquid ratio, pH of the suspension, initial 
concentration, and oxidant effect was chosen as the 
parameters in experimental studies. At the end of 3 
hours results in the experiments of these parameters, 
the highest removal of 0.5 g/L solid/liquid ratio is 
obtained as 78.89% without adding any reagent to the 
100 ppm solution. This value is to obtain more than 
74.25% for 1.0 g/L can be explained by inhibition of 
cavitation due to breaking of the ultrasonic waves by 
catalyst particles. A subsequent study was carried out 
with the amount of 0.5g/L catalyst. While en exact 
correlation between the removal rate and pH could not 
have been observed, maximum removal for pH=12 and 
minimum for pH=2 were obtained. For all 
experimental studies, maximum removal was observed 
to be 100% for 50 ppm. When examining effect of 
H2O2, it is observed increase in removal due to 
additional amounts of H2O2, and removal rate of 93.6% 
was achieved. Considering the removal rate is very low 
with only H2O2 without sonocatalytic effect, it is to be 
obtained that  H2O2 is to be effective in contributing to 
the (OH)· radicals with sonocatalytic effect, rather than 
its own oxidative property. 
References:  
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Removal of Volatile Organic Carbon via Photocatalyst SITO/TiO2 Composite 
WAZIR, Karam1.2, CEBECİ, Hülya1, KILIÇ, Ali2. 

1Department of Aeronautical & Astronautical Engineering, Istanbul Technical University, Istanbul, Turkey. 
2 TEMAG Laboratory, Istanbul Technical University, Istanbul, Turkey. 

 
Abstract: 
TiO2 nanoparticles have successfully immobilized on metal mesh support with efficient adhesion and photoactivity. 
The coating solution is containing P-25 TiO2, inorganic metal oxides (Sb, In) doped SnO2 (denoted as SITO solution) 
as crosslinking and binder.  Based on the adhesion strength test using sonication method, the highest coating remaining 
of SITO/TiO2 on metal mesh filter was 60% for 3 ml SITO incorporated TiO2.  The optimum loading of SITO/TiO2 
composite was 1.2 mg cm-2 which has the 80 % removal of ethanol gas atarget polutant for this study. 
 
Key words:  Photocatalytic, TiO2, Gas filteration, Immobolization, Metal mesh. 
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Novel poly(-caprolactone)-based electrospun materials containing phenolic compound of plant origin: 
Preparation and characterization  

Gyuldzhan Yakub, Milena Ignatova,* Nevena Manolova and Iliya Rashkov* 
Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences,  

Acad. G. Bonchev St, Bl. 103A, BG-1113 Sofia, Bulgaria  

  
Abstract— New nanofibrous materials loaded with phenolic compound of plant origin were prepared from poly(-
caprolactone) by one-pot electrospinning. The nanofibrous materials were coated with a thin film of a water-soluble polymer 
containing or not phenolic compound. The morphology, the composition, and the thermal characteristics of the fibrous 
materials were studied.  
 

In recent years natural phenolic compounds of 
antioxidant, anti-inflammatory and antimicrobial properties 
that are often used in medicine and pharmacy have been 
subjected to intensive research [1-3]. Some of these phenolic 
compounds exhibit poor water-solubility, chemical instability, 
photosensibility and rapid metabolism in the human body 
which predetermine their low bioavailability and limit their 
therapeutic applications [4]. Therefore, there is a need for 
incorporation of these phenolic compounds in the appropriate 
polymer matrix which may enhance their bioavailability. 
Aliphatic polyesters such as poly(-caprolactone) (PCL) in 
recent years have been considered as some of the most 
promising polymeric carriers of bioactive compounds of plant 
origin, since they are biocompatible, biodegradable and non-
toxic. 

Recently, electrospinning has emerged as suitable 
technique for the preparation of drug-loaded nanofibrous 
polymeric materials [5-7]. Electrospun micro- and nanofibrous 
materials are suitable carriers for enhancing drug 
bioavailability. 

The application of the techniques: (i) electrospinning of 
PCL fibers with incorporated phenolic compound of plant 
origin; (ii) electrospinning of PCL fibers with incorporated 
phenolic compound of plant origin followed by dip-coating 
with a thin film of water-soluble polymer (WSP), and (iii) 
electrospinning of PCL fibers, dip-coating with WSP 
containing phenolic compound, enabled the preparation of 
nanofibrous materials of diverse design (Figure 1). 
 

 
Figure-1: Schematic representation of cross-section of the phenolic 
compound-containing nanofibrous materials of various design. 

The morphology of the obtained nanofibrous materials 
was assessed by scanning electron microscopy (SЕМ) (Figure 
2). As seen from SEM micrographs, the coating with WSP 
leads to film formation between the fibers (Figure 2b,c). 

 

a b c 
 

Figure-2: SEM micrographs of nanofibers of: a) phenolic compound-
containing PCL, b) phenolic compound-containing PCL coated with WSP and 
c) PCL coated with WSP containing phenolic compound. 

 
The surface composition of the obtained nanofibrous 

materials were characterized by attenuated total reflection 
Fourier-transform infrared (ATR-FTIR) spectroscopy and X-
ray photoelectron spectroscopy (XPS). In addition, thermal 
properties of the prepared mats were evaluated by differential 
scanning calorimetry (DSC). Moreover, estimation of 
preparation method-loading efficiency relationship, and 
composition-morphology-release kinetics relationship were 
studied by using a combination of appropriate methods. 

Microbiological tests are being performed in order to 
assess the antibacterial activity of the new materials against 
pathogenic microorganisms. The preliminary results show that 
the nanofibrous materials are effective in inhibiting the growth 
of the Gram-positive bacteria S. aureus. These properties 
render the novel mats promising for variety of biomedical 
applications, including wound healing dressings. 
 
*Corresponding author: rashkov@polymer.bas.bg, ignatova@polymer.bas.bg  
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The effects of absorber band gap on the characteristics of CIGS thin film solar cells by wxAMPS 
 

Sinan Yaşar1*, Süleyman Kahraman2 and İsmail Bilican3 
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2Department of Metallurgy and Material Engineering, Faculty of Technology, Iskenderun Technical University, 31200 Hatay, Turkey 
3Scientific and Technological Applications and Research Center, Aksaray University, Aksaray, Turkey 

  
Abstract— The thin film solar cell structure based on copper indium gallium diselenide (CIGS) as the absorber layer, 
cadmium sulfide (CdS) as a buffer layer, intrinsic (i-ZnO) and Aluminum  doped zinc oxide (Al:ZnO) as a window layer was 
studied using a custom-designed  simulation software  named wxAMPS . In this numerical study , initially, the thicknesses of   
thin film solar cell were chosen as 2500nm, 50nm, 100nm and 500nm for absorber layer (CIGS), buffer layer (CdS) and 
window layers ( i-ZnO and Al:ZnO), consecutively. The band gap values of absorber layer for the numeric simulation were 
varied from 1.10eV to 1.68 nm.  By varying band gap values of CIGS absorber layer the numerically simulated device 
performance was shown in the form of Voc, Jsc, FF and efficiency values for the calculated band gap values. 
 

CIGS absorber layer has a high absorption coefficient 
(105 cm-1), a 2.5 µm thick CIGS layer is sufficient to absorb 
the useful part of the solar spectrum [1-4] and thus much 
lower amount of material can be used in CIGS solar cells. The 
production of CIGS-based modules has been increasing over 
the last several years and the technology has been gaining a 
substantial share in the thin-film solar cell (TFSC) market.  
However in view of the fact that its potential theoretical 
efficiency is as high as 32.2% [5], it is necessary to make 
more studies in order to increase the efficiency of CIGS based 
solar cells.  

  
Numerical modeling of TFSCs is an important strategy to 

test the viability of proposed physical structure, predicting the 
effect of changes in material properties and geometry on cell 
performance, and fitting of modeling output to experimental 
results. Numerical simulations give insight into the 
mechanism of structures, thereby enabling the design of new 
structures with better efficiency and performance.  

 
Table-I  The simulated TFSC output values in the studied band gap values. 

Baseline	Thickness	
CIGS‐TFSC	

Al: ZnO(500nm) / i-ZnO(100nm) / CdS(50nm) / 
CIGS(2500nm) 

CIGS	Absorber	
Eg	Values	(eV) 

Voc 
(V) 

Jsc 
(mA/cm2) 

FF 
(%) 

Efficiency 
(%) 

1.10  0.58479  35.962682 79.299282 16.677122 
1.15  0.634758  36.028451 80.198853 18.340964 
1.20  0.68475  36.09172 80.943934 20.004327 
1.25  0.734791  36.151621 81.533326 21.658413 
1.30  0.785067  36.206713 81.800618 23.251582 
1.35  0.836023  36.250669 80.689875 24.454193 
1.40  0.884532  36.272424 78.938056 25.326579 
1.45  0.909586  36.277688 77.180026 25.467615 
1.50  0.919225  36.278501 76.431889 25.488576 
1.55  0.920697  36.278569 76.318515 25.491592 
1.60  0.920912  36.278519 76.302041 25.491995 

1.65  0.920943  36.278438 76.299692 25.492012 
1.68  0.920947  36.278379 76.299443 25.491986 

 
The obtained Voc, Jsc, FF and efficiency values for the 

studied band gap values are shown in Table 1. The band gap 
dependence of obtained efficiencies is shown in Figure 1.   

As can be seen from Figure 1, the efficiency of TFSC 
rises strikingly up to 1.4 eV then saturates.   
 

  

 
 

Figure-1: The efficiency vs. band gap form of the simulated TFSC. 

Considering that the optimum band gap value to absorb 
significant part of incident solar spectrum is 1.4eV. In this 
study, we have numerically studied the effects of absorber 
band gap on the characteristics of CIGS TFSCs using 
wxAMPS software. 
 

We thank to the original developer of wxAMPS, Dr. Y 
Liu in Nankai University, for valuable discussions, and Dr. 
Fonash’s group at Pennsylvania State University (PSU) which 
they first developed AMPS-1D. A great appreciate is sent to 
Golden Software, LLC. This study is conducted with support 
of Scientific Research Commission of Mustafa Kemal 
University (Project No: 12661). 
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Abstract—  In this study the effects of CdS buffer layer thickness on CIGS thin film solar cell parameters such as Voc, Jsc, FF 
and efficiency have been investigated by a numerical simulation. It has been simulated by wxAMPS software which is new-
designed tool in device designing and modeling.  In the study, the thickness of CdS buffer layer was changed from 1nm to 500 
nm. The remaining of layer thicknesses were hold constant as 2500 nm for CIGS, 100 nm and 500 nm for i-ZnO and Al-ZnO, 
consecutively. By changing thickness of CdS buffer layer the simulated thin film solar cell performance was shown in the form 
of Jsc-Voc characteristics and spectral response (QE).  
  
 

Recently, it is an important theme to develop up the 
conversion efficiency of thin-film solar cells (TFSC). CIGS 
solar cells  is a hopeful TFSC absorber with lab-scale 
efficiencies of about  23% [1].The chalcopyrite CIGS thin film 
solar cells  is best known    material in manufacturing thin film 
solar cells technology in the photovoltaic industry[2]. In this 
act, CIGS has the excellence of being able to be deposited on 
flexible substrates, producing extremely flexible, slight solar 
panels. Developments in efficiency have done CIGS an 
established technology within other cell materials. 

 
The main idea of the present study is to numerically 

investigate the effects of thickness of CdS buffer layers of 
typical CIGS TFSC using wxAMPS numeric simulation 
software. wxAMPS [3] was designed at University of Illinois 
at Urbana-Champaign by Yiming Liu et al, following the 
physical principles of “AMPS” software developed at 
Pennsylvania State University by S. Fonash et al [4]. 

 

 
Figure-1:  The basic CIGS thin film solar cell structure under study. 

Three basic layers that were shown in Figure 1 are CIGS 
absorber layer, CdS buffer layer and Al: ZnO/i-ZnO window 
layers. The CIGS absorber layer is the core and active layer of 
the TFSC and a p-type polycrystalline semiconductor. CdS is 
a good hetero-junction partner to the CIGS layer with minimal 
lattice mismatch to minimize defects like interface states and 
transparent to incident light [5]. 

 
In Table 1, list of material parameters for wxAMPS 

simulation tool in this study are shown. 
 

 

Table-I Set of material parameters for designed structure. 

 
 
Varying Voc, Jsc, FF and efficiency values for various 

buffer layer thicknesses between 1 and 500nm are investigated 
for the cell with 2500nm thick absorber. 

It is clearly seen that most of the photo-generated carriers 
are collected by a thinner CdS layer. When the thickness of 
CdS layer increases, the photons of short wavelengths are 
absorbed at a further distance of the CdS/CIGS junction. 
Though the CdS layer is characterized by defect states which 
act as recombination centers reduce the lifetime of the 
minority carriers (holes) and consequently the photogenerated 
carriers recombine before reaching the junction. 

 As a result of this study, there is a drop of the short 
circuit current, the open circuit voltage and the efficiency with 
the increase of the CdS thickness.  

We thank to the original developer of wxAMPS, Dr. Y 
Liu in Nankai University, for valuable discussions, and Dr. 
Fonash’s group at Pennsylvania State University (PSU) which 
they first developed AMPS-1D. A great appreciate is sent to 
Golden Software, LLC. This study is conducted with support 
of Scientific Research Commission of Mustafa Kemal 
University (Project No: 12661). 
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Abstract— In this work has been analyzed the impacts of intrinsic-zinc oxide window layer thickness on the characteristic of 
copper-indium-gallium-diselenide thin film solar cells (CIGS-TFSCs).  The modeling and simulating of CIGS-TFSCs has been 
applied by wxAMPS software which is a custom-designed software package for solar cell simulation. The thicknesses of 
intrinsic window layer (i-ZnO) at a large range are investigated by numerical simulation to find the maximum energy 
conversion efficiency performance of CIGS-TFSC layers. Window layer thickness is varied from 5nm to 300nm . While a 
layer CIGS-TFSCs  changing all the simulations the rest of layer thicknesses were hold constant in baseline thicknesses for 
3000 nm CIGS absorber layer, 50nm CdS buffer layer and 200nm Al:ZnO window layer, respectively. The results have shown 
that as increasing thickness of the i-ZnO intrinsic window layer decrease a small quantity in the Voc, Isc and therefore 
decrease in the efficiency.   

The production of CIGS-based modules has been increasing 
over the last several years and the technology has been gaining 
a substantial share in the thin-film solar cell market. In 
addition to high efficiencies, CIGS thin-film modules exhibit 
excellent outdoor stability [1] and radiation hardness [2, 3]. 
Thus, this combination of high efficiency coupled with 
stability and radiation hardness makes CIGS a challenging 
material for the cheap, efficient solar cells. However in view 
of the fact that its potential theoretical efficiency is as high as 
32.2% [4], it is necessary to make more studies in order to 
increase the efficiency of CIGS based solar cells.  
 
 As a promising photovoltaic absorber material for thin film 
solar cells, CIGS layer commonly forms junction with CdS 
[5]. CdS layer acts as the buffer layer between the highly 
conductive i-ZnO/AZO window layer and CIGS absorber 
layer. 
 
Generally, Mo and Ni/Al structure act as the back and front 
electrode for the cell while MgF2 layer acts as the anti-
reflecting coating to minimize the reflection of incident 
photons. The i-ZnO window layer transmits most of the light 
from the solar spectrum owing to their large band gap and is 
sufficiently conductive to serve as front contact.   
 
Table-I The simulated TFSC output values in the studied i-ZnO thicknesses. 

 
 

Only the semiconductor layers are reproduced in numerical 
models. The metallic contacts at the top and bottom are 
defined by their work function and surface recombination 
velocity. An external load is connected between negative 
(grid) and positive (Mo) electrode. All required parameters for 
the simulation are given in Table1.  
The incident power density was AM1.5G (100 mW/cm²). 
Reflectance occurred at back contact was considered to be 

80% while the front reflectance was taken 5%. The back 
surface recombination velocity was supposed to be 107 cm/s.  
 

  
Figure-1: The Fill-Factor vs. window thickness form of the simulated TFSC. 

Figure 1 shows the Fill-Factor changes from 80.24% to 
80.15% with thickness. The highest efficiency values were 
obtained in the cases where the thickness of window layer is 
around 25nm. This study indicates modeling via numerical 
simulation CIGS-TFSCs have comparable performance 
parameters with the conventional thin film solar cells. 

 
We thank to the original developer of wxAMPS, Dr. Y 

Liu in Nankai University, for valuable discussions, and Dr. 
Fonash’s group at Pennsylvania State University (PSU) which 
they first developed AMPS-1D. This study is conducted with 
support of Scientific Research Commission of Mustafa Kemal 
University (Project No: 12661). 
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Abstract— In this study, optical properties of AlGaInAs-InP multi quantum well lasers have been studied theoretically. The 
laser structure has been designed as Fabry-Perot Ridge structure by using AlGaInAs-InP system. The band structure and the 
material gain of AlGaInAs-InP multiple quantum well laser system is determined. 

Semiconductors are used extensively in many areas such 
as in electronics industry, scientific studies, energy production 
and telecommunication. Modern optical communication 
systems are needed for high speed and high capacity optic 
sources and systems. The semiconductor devices and materials 
are the most studied systems and respond these needs. In 
beginning of 1960’s, the discovery of the semiconductor is 
accepted as a big step in photonic technologies [1-3]. In recent 
years, many researches have been done many studies on an 
uncooled 1.3 µm semiconductor lasers.  

The 1.3 µm semiconductor lasers are important for 
application in optical interconnection and long-distance 
optical fiber communications. The poor temperature 
characteristics of the conventional GaInAsP-InP long-
wavelength semiconductor lasers were mainly attributed to the 
Auger recombination in the low bandgap material [4-7]. It has 
been believed that introducing the strain in the active region 
can reduce Auger recombination and intervalence band 
absorption through the modulation of the band structure [8]. 
However, the improvement is somewhat limited [9]. Recently, 
the rapid decrease of the differential gain, as indicated from 
the experimental results, is shown to dominate the temperature 
sensitivity of the GaInAsP-InP long-wavelength lasers [9-11]. 

In this study, 1,3 µm wavelength emission of AlGaInAs-
InP multiple quantum well lasers have been designed and 
characterized. 

 

 
 

Figure-1: AlGaInAs-InP Laser Profile. 

The AlGaInAs quantum well laser systems alternative for 
this conventional system is analyzed by using physics-based 
self-consistent laser diode simulation software 
(LaserMODTM). 

Laser cavity length (in z axis) is planned to be 500 µm. 
The temperature of environment is 300 K and surface 
reflectivity of left and right sides are designed to be 0,37. The 
ridge height of laser device is designed as 0,6 µm. Here, InP 
was used as substrate-cladding. Thickness of substrate is 1250 
nm and it was enlarged with a 5x1018 cm-3 p-type doping. 
Refraction index of substrate is 3,108 and this region is shown 
as in Figure 1. 

 

 
 

Figure-2: The peak gain of AlGaInAs-InP with different carrier density. 

The graph of AlGaInAs-InP quantum well laser peak gain 
depending on the carrier concentration is shown in Figure 2. 
As expected, the increase in carrier concentration results an 
increase in gain. 

In this study, AlGaInAs-InP quantum wells laser 
structures with different number of quantum wells at different 
temperatures and carrier concentrations are investigated. The 
increase in carrier concentration and number of quantum wells 
increase the material gain. The effects of these parameters are 
investigated with self-radiation factors, it shows the similar 
effect on material gain. The results of this work gives good 
agreement with previously measured results on similar 
material systems. 

We thank to Light Tec. and Synopsys/Rsoft Company for 
their permission for using the LaserMODTM devices. 
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Dye-sensitized solar cells (DSSCs) have received increasing attention due to their easy fabrication methods, high incident 
to photon efficiency and low production cost [1]. Enormous research efforts have been devoted to the development of 
new and efficient sensitizers suitable for easy fabrication and low cost. They present a record efficiency (uncertified) of 
~14% under standard reporting conditions[2]. 

Dye-sensitized solar cells (DSSCs) have received 
increasing attention due to their high incident to photon 
efficiency, easy fabrication and low production cost. 
Phthalocyanine and its derivatives (Pcs) that are similar to 
porphyrins, exhibit excellent thermal and chemical stability 
[3]. This aromatic molecules have very high molar absorption 
coefficients in the red/near-infrared (IR) region of the solar 
spectrum. Furthermore, Because of having a large overlap 
with the visible spectrum, they are especially suitable for Dye 
Sensitize solar cell. 
In this work, asymmetrical Zn(II) Pcs bearing a carboxylic 
acid group and tetra and octa hexylthia  groups at the 
peripheral positions have been designed and synthesized. We  
investigated the influence of the COOH group and the tetra or 
octa of  hexylthia  groups on the Dye-Sensitized Solar Cell 
Performances. 

 
 

Figure-1: Synthesis of asimetrical Zn(II) phthalocyanine Pc3a and Pc9a 

The preparation of the photoelectrode was performed by a 
Spin-Coating technique on a conducting glass (FTO, Fluorine 
doped Tin Oxide), which was rinsed with high purity water 
and completely immersed in isopropanol for 3 hours to 
increase its hydrophilicity before use and cleaned with 
UV/Ozone cleaner (Bioforce Nanosciences UV Ozone 
Cleaner-ProCleaner Plus) to  get rid of the surface 
contamination. 

FTO glasses were treated by the spinning of TiCl4 
solution (50 mM) followed by calcination at 500 °C for 30 
min. Then TiO2 layer coated by Spin-Coating technique. The 
TiO2 electrodes were then sintered at 500 °C for 30 min. The 
TiO2 electrodes were immersed into phthalocyanine solution 
(0.5 µM) for  24 and 48 hours. The phthalocyanine coated 
electrode was assembled in a classic sandwich type cell. The 
Pt counter electrode was attached onto the sensitized 
photoanode after injection of the electrolyte solution (the 0.6 
M Nmethyl- N-butyl-imidazolium iodide (BMII) + 0.1 M LiI 
+ 0.05 M I2 + 0.5 M 4-tert-butylpyridine (TBP) in acetonitrile 
as redox electrolyte solution) into the interspace between the 
Pt and phthalocyanine coated layers. The active area fixed 
1.00 cm2. 

 
Figure-2: Device Structure of Dye-Sensitized Solar Cell 

We have  synthesized two asymmetrical phthalocyanine 
dyes containing hexylthia and carboxylic acid groups at 
peripheral position of the macrocycle and  incorporated into 
DSSC devices. The possible reason for low efficiency could 
be a mismatch between the TiO2 conduction band and the 
LUMO of Pc-1 and Pc-2 and the lack of electronic 
communication between the π-conjugated chromophore and 
the anchoring group owing to the presence of the alkylthia 
groups. Further modification of asymmetric phthalocyanine by 
peripherally substituting them with other donor groups/ and 
peripherally anchoring groups patterns could be useful to 
improve these molecules as photosensitizers for DSSC 
applications. The research directed on these lines are 
undergoing in our group. 
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Abstract 

In the way to understand static 
electrification of bulk insulating materials, 
examining the surface at the nanoscale using AFM-
based electrical techniques such as EFM, KPFM and 
nano mechanical mesurements provides valuable 
information. Very recently, it has been revealed that 
some of the physical properties of polymeric 
materials are closely related to electrical charging 
mechanism. [1] However, the relation between the 
polymer structure and triboelectrical properties has 
not been studied in detail and still remains unclear. 
In this study, we investigated the relation between 
physical properties of polymers and their 
triboelectrical and tribological properties at the nano 
and meso scale by using various spectroscopic and 
microscopic techniques such as XPS, confocal 
Raman microscopy, and AFM. Our results lead to 
the fact that mechanical energy can be converted into 
electrical energy more efficiently even by resulting 
physical changes on the insulating materials. 
Therefore, this research will enlight the fundamental 
mechanism of many tribology related studies, and 
will be very heplful to design nano-structured 
triboelectric generators to convert mechanical 
energy into electrical energy. 
 

Figure-1: Polarized optical microscobe (POM) image of PP before 
mechanical stress, 100x magnification 
 

 

Figure-2: Polarized optical microscobe (POM) image of PP after 
mechanical stress, 100x magnification  
 
 
Figure-3: Atomic Force Microscobe (AFM) height profile of PP 

after the mechanical stress 
 
*Corresponding author: baytekin@unam.bilkent.edu.tr  
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Abstract— Solution processed colloidal quantum wells are promising candidates for various photonic and optoelectronic 
applications. We reported the lateral area dependence of absorption cross-section and related optical parameters of 4 and 5 
monolayer (ML) thick colloidal CdSe nanoplatelets (NPLs) by using various spectroscopy techniques. Also, we achieved the 
first account of Cu doping in these NPLs and demonstrated a proof-of-concept flexible luminescent solar concentrator by using 
these newly synthesized doped colloidal quantum wells. Ultimately high extinction coefficients of NPLs and high quantum 
efficiencies (>43%) of Cu-doped NPLs make these colloidal quantum wells suitable materials for light harvesting systems.  
 

Colloidal quantum wells, which are also called 
nanoplatelets (NPLs), have great promise for various photonic 
and optoelectronic applications, such as LEDs, lasers, solar 
cells and luminescent solar concentrators. In this sense, 
determination of the absorption cross-section, extinction 
coefficient, radiative rate and oscillator strength is of great 
importance to understand the underlying optical and electrical 
properties of CdSe NPLs.  

In this study, we investigated the absorption cross-section 
  and the corresponding molar extinction coefficient ( ) of 
both the 4 ML and 5 ML thick NPLs in terms of the lateral 
area [1]. To this end, we used ICP-OES, ICP-MS and 
absorption spectroscopy techniques besides UV-Vis 
absorption/emission spectroscopy characterization technique 
and transmission electron microscopy imaging technique. It 
was observed that the   and   values increase with the 
lateral area for both the 4 ML and 5 ML thick NPLs and there 
is an excellent agreement between the experimental results 
and the calculated values based on a model of small-particle 
light absorption. Furthermore, we found that intrinsic radiative 
lifetime of the first exciton, which is extracted from the 
absorption cross-section results, decreases with the area of 
CdSe NPLs, and ranges from 153 ps to 28 ps for the 4 ML 
thick NPLs and from 249 ps to 4 ps for the 5 ML thick NPLs. 
Also, per-nanoplatelet particle oscillator strength of the 
electron/heavy-hole transition rises with the increase in the 
NPLs’ lateral area for both of the studied NPL samples. All 
these results provide significant knowledge in exploiting NPLs 
for next-generation light harvesting applications and, with 
these appealing optical properties, NPLs present future ways 
for innovative technologies in nanophotonics and 
nanooptoelectronics.   

 

 
 

Figure-1: Schematics, transmission electron microscopy images and lateral 
size dependence of absorption cross-sections of 4ML and 5ML CdSe colloidal 
quantum wells. 
 

 

We strongly believe that this study offers important 
contributions to the fields of colloidal quantum well involved 
material science, photonics and optoelectronics.  

Furthermore, considering these superior properties of 
NPLs, we also did a study on doping of 4 ML NPLs and 
demonstrated a proof-of-concept luminescent solar 
concentrator (LSC) by using the property of absence of self 
optical absorption in our doped 4 ML NPLs [2].  

 

 
 

Figure-2: UV absorption and PL emission spectra of (a) 3 ML (yellow), 4 ML 
(orange) and 5 ML (red) Cu-doped CdSe NPLs, (b) undoped and Cu-doped 
core and CdSe/CdS core-shell NPLs, (c) absolute quantum efficiencies of 
annealed and unannealed Cu-doped CdSe NPLs at different optical densities 
at bad edge, (d) demonstration of a proof-of-concept LSC using doped NPLs,  
under day light, under UV light, showing flexible nature under UV light, LSC 
emitting from edges with excitation using laser. 

 
Herein, we showed the first account of copper doping into 

two-dimensional atomically flat CdSe colloidal quantum 
wells. Copper doping via partial cation exchange into 3-5 
monolayers of CdSe and CdSe/CdS core/shell colloidal 
quantum wells enables tunable dopant induced highly efficient 
photoluminescence with high quantum efficiencies (>43%), 
accounted by an order of magnitude higher absorption cross-
section as compared to that of the doped quantum dots. These 
findings may open up new directions for deployment of 
CQWs in LSCs for advanced light harvesting technologies. 
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Abstract— Rapid, accurate and sensitive DNA analysis is critically important for the diagnostic of genetic diseases. In this 
study, a novel nano-stress sensor based on surface-enhanced Raman scattering (SERS) for DNA analysis is developed.  DNA 
analysis is demonstrated by a peak shift of the certain peak of the small molecules attached to the SERS substrate surface 
instead of SERS spectrum obtained in the presence of target DNA from the Raman reporter molecules. Plasmonic properties of 
SERS substrates will not be considerable for this approach due to the use of peak shifting instead of peak intensity for the 
qualitative analysis. 

 
SERS is one of the most sensitive analytical technique for 

the detection and identification of biological molecules and 
structures. Analysis of DNA is important in biomedical 
applications. The most common method is fluorescence based 
microarrays when the DNA analysis methods are evaluated. 
However there are some disadvantages of the method such as 
photo degradation and fluorescence quenching. On the other 
hand, Raman spectroscopy techniques promise to several 
advantages compared to the fluorescence-based techniques. In 
recent years, there have been several reports on the use of 
SERS for the DNA analysis due to the mentioned advantages 
[1-4]. Up to date, the Raman active dyes and molecules have 
been used for the all studies for the qualitative analysis. The 
most intense peak obtained from the Raman active molecules 
is chosen for the quantification of DNA by generating the 
concentration versus peak intensity graph for the 
quantification of DNA. The reproducibility and limit of 
detection for quantitative analysis are strongly dependent on 
the SERS substrate properties used in the experiments. In this 
study, a novel nano-stress sensor for the detection of DNA 
based on SERS was developed. In this approach, the 
performance of SERS substrates used in the experiments is not 
significant for the analysis due to the use of peak shifting 
rather than peak intensity in the presence of target DNA.  

First, 14 nm gold nanoparticles (AuNPs) were synthesized 
by citrate reduction of HAuCl4.3H2O solution. Thiol modified 
oligonucleotides (Probe 2) were obtained commercially for the 
modification of AuNPs. Several instruments were used for the 
characterization of thiol modified AuNPs such as UV-vis. 
Spectrophotometer, Zetasizer, and Raman Spectrometer.  
Second, silver coated (250 nm) ITO surfaces were incubated 
with ATP solution for an hour to obtain self-assembly 
monolayer of 4-Aminothiophenol (ATP) molecules on the 
surfaces. To attach carboxylated oligonucleotides (Probe 1) to 
the ATP modified silver surface, the carboxylic acids groups 
on the oligonucleotides were activated by carbodiimide 
reaction. Finally, to test the approach, target DNA was added 
into the AuNPs modified with the thilolated oligonucleotides 
and ITO surfaces modified with the carboxylated 
oligonucleotides for hybridization. AFM images were 
obtained for the characterization of bare silver surface, silver 
surface modified oligonucleotides and hybridization of target 
DNA with the silver surface and AuNPs modified with 
oligonucleotides (Figure 1A ).  

 

Figure-1: AFM images of the bare silver surface (A), after the modification of 
with oligonucleotides (B), and  after the hybridization of target DNA with the 
silver surface and AuNPs (C).  

A Renishaw in Via Raman microscopy system with 785 
nm excitation wavelength was used for all SERS experiments 
to monitor the peak shift due to the stress on the ATP 
molecules when the hybridization occurs. The peak at around 
1078 cm- 1 which is attributed to the C-S bond of ATP was 
used to for the DNA analysis. 

In conclusion, the AuNPs were modified with the thiolated 
oligonucleotides (Probe 2), which are the half complimentary 
of target DNA. The other half complimentary (Probe 1) was 
bound to the silver surface (SERS substrate).  SERS spectrum 
was obtained after the hybridization of oligonucleotides on the 
silver surface and AuNPs. Peak shift was appeared on the 
SERS spectrum of ATP due to the polarizability (α) changes 
upon the interaction of probes oligonucleotides and target 
DNA.    
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Abstract— Sensitive polymers exhibits quick responses depending on the change in environment such as 
magnetic/electric field, pH, near IR, temperature etc. In this work, we polymerized poly(ethylene glycol) methyl 
ether methacrylate via emulsion polymerization in presence of a newly synthesized crosslinker. The crosslinker 
was the divinyl boronate ester of allylpyrocatechol and vinylbenzene boronic acid. Rhodamine B as a modal drug 
was loaded to polymeric particles in order to monitor release ability of particles with pH and sugar stimuli. The 
amount of dye that was released from dye-loaded particles was measured UV-Vis spectral change. It is shown that 
the novel polymeric particles make controlled dye release by glucose or fructose. The dye release depends on pH 
of aqueous medium. 

Scientists have focused on stimuli responsive polymers in 
the last decade due to unique properties of these materials. 
Stimuli responsive polymers show quick responses when there 
is a change in environmental factors such as temperature [1], 
pH [2], reduction capability [3], magnetic field [4] and near IR 
[5]. Therefore, these polymers are often called smart 
polymers. Smart nanomaterials have great potential for 
targeted drug delivery systems. Guest molecules such as 
drugs, specific proteins, DNA or a gene of interest can be 
loaded into smart polymeric material and transferred to the 
targeted tissue. Then, by changing the environmental factor, 
the cargo loaded in the smart polymer is released. The release 
dose is controlled by adjusting the external stimuli. In our 
recent study, dual release of a dye and a macro molecule were 
released consecutively depending on temperature effect and 
dithiothreitol [6].    

  
Figure-1: Release of a dye and macromolecule by effect of temperature and 
dithiothreitol (DTT) [6] 

Diol sensitive nanomaterials are also a class of smart 
polymers [7]. Most diols sensitive nanomaterials are based on 
reversible boronate ester formation between a boronic acid 
and preferably cis-1, 2 or cis-1, 3 diols of sugar molecules [8] 
as shown in Figure 2. The interaction is in response to pH and 
exhibits competing diols [9]. Catechols are favorable reactants 
with their electron donating aromatic character and planner 
structure in such interaction [10]. 

 

 
 
 
 

 
 

 
Figure-2. Interaction of boronic acid with sugar molecule. 

 
In this study, we developed glucose sensitive 

nanomaterials by using boronate ester containing crosslinker. 
Polymeric nanomaterial was obtained by polymerization of 
poly(ethylene glycol) methyl ether methacrylate in presence of 
crosslinker via free radical polymerization technique. 
Rhodamine B (λ= 554 nm) as a model drug molecule was 
loaded to the nanomaterial. we showed that rhodamine B dye 
which was encapsulated into the polimeric nanomaterial, and 
then released by addition of glucose or fructose due to 
decomposition of crosslinker by sugar molecules. The release 
of Rhodamine B dye to aqueous medium was monitored by 
UV-Vis spectrophotometer. The effect of pH was also 
examined over the release performance of the nanomaterial 
which was non-toxic to living cells according to result of 
biocompatibility test. The nanomaterial synthesized in this 
study might be developed in consecutive studies for insulin 
oto-release sensitive to sugar concentration level in the body 
for diabetics.  
 
This work is supported by TUBITAK under grant number 115M003 
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Permalloy thin films for magnetic sensing devices 

Kubra Yildiz,* Bayram Kocaman, Bekir Aktas, and Ali C. Basaran 
Department of Physics, Gebze Technical University, Gebze, Kocaeli 41400, Turkey 

 
 

Abstract—Permalloy is a nickel–iron magnetic alloy of 80% nickel and 20% iron content exhibiting very high magnetic 
permeability, which makes it very useful as a magnetic material in various technologies. It is known that the magnetic 
properties of this alloy in thin film form are very sensitive to the preparation conditions. Therefore, in this work we studied 
Permalloy thin films at different growth conditions in order to enhance its relevant parameters for sensor applications. We 
examined the structural, magnetic, and electrical properties in a broad range of temperature and field conditions using various 
techniques. Ferromagnetic resonance studies at room temperature revealed that the films have in-plane uniaxial anisotropies, 
which is very useful to increase its sensitivity in low field sensing devices. 
 
 

Permalloy is one of the key magnetic materials in sensor 
and magnetic recording industries due to its small magnetic 
anisotropy, low coercivity, and high permeability [1]. 
Therefore, it has been one of the most studied alloys in many 
different physical forms. However, these parameters are not 
easy to control in thin film forms. For instance, growth 
temperature and speed, film thickness, vacuum conditions, 
presence of buffer or cap layer deeply affect the magnetic 
properties. 

 

 
Figure 1 Angular dependence of the resonance fields obtained 
from room temperature Ferromagnetic Resonance spectra. (a) 
out-of-plane and (b) in-plane directions. 

 
 

In this study, Permalloy thin films at various thicknesses 
were grown by magnetron sputtering. We employed an off-
center growth to induce a uniaxial anisotropy to the 
polycrystalline films. Structural, magnetic, and electrical 
characterization of thin films were studied as a function of the 
film thickness and growth temperature.  

 
The fit of the XRR data revealed that the films have less 

than 1 nanometer roughness. The magnetic characterizations 
were done by conventional vibrating sample magnetometer 
and the ferromagnetic resonance techniques. Electrical 
characterization was done with standard four-point 
measurement geometry.  

  
It was found that the effective magnetization and 

magneto-resistance are affected by thin film thickness in the 
range of nanometer scale. The room temperature 
ferromagnetic resonance studies confirmed that the films have 
a large induced in-plane uniaxial anisotropy (Figure 1). 
Furthermore, this large in-plane magnetic anisotropy can be 
controlled and tailored by optimizing film preparation 
conditions. 

 
 
This study is supported by the The Scientific and 

Technological Research Council of Turkey (TUBITAK) under 
Grant No. 114F359. 
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PLGA Coating Efficiency of Modified Fe3O4 Nanoparticles 
Ceren Atila Dinçer1, Nuray Yıldız1*, Nihal Aydoğan2, Ayla Çalımlı1 

1Department of Chemical Engineering, Ankara University, 06100 Tandoğan, Ankara, Turkey 
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Abstract— In this study, Fe3O4 nanoparticles were modified by 3-(trimethoxysilyl)propyl methacrylate (MPTMS) and coated with 
biodegradable polymer PLGA (poly(lactide-co-glycolide)). The effect of magnetic nanoparticles / PLGA ratio, the amount of polyvinyl alcohol 
(PVA) and dichloromethane (DCM) on the properties of the Fe3O4-PLGA nanocomposite were investigated. It was determined that Fe3O4-PLGA 
nanocomposites have average particle size between 60-140 nm. 

Among many nanomaterials, magnetic iron oxide 
nanoparticles (MIONPs) was proved to be useful in variety 
applications such as ferrofluids [1], magnetic resonance 
imaging (MRI) [2], biological cell labeling [3], sorting and 
separation of biochemicals [4], drug delivery [5] and the 
treatment of waste waters [6,7]. In general, surface 
modification can be accomplished by physical and/or chemical 
adsorption of the desired molecules such as silanes and oleic 
acid to coat the surface, depending on the specific applications 
[8]. 

In this study, surface modified Fe3O4 nanoparticles were 
coated by biodegradable aliphatic polyester PLGA (poly (DL-
lactide-co-glycolide). Fe3O4 nanoparticles were synthesized by 
co-precipitation method and modified by (3-(trimethoxysilyl) 
propyl methacrylate (MPTMS) under inert atmosphere. 

Single oil in water emulsion method (O/W) was used to 
coat modified magnetic nanoparticles by PLGA. Coating 
efficieny was investigated depending on parameters such as 
Fe3O4/PLGA ratio (1/7-1/20), the amount of PVA (1-3 % w/v) 
and DCM (4 – 8 ml). Surface-modified and PLGA coated 
Fe3O4 nanoparticles were characterized by transmission 
electron microscopy (TEM) and Fourier transform infrared 
spectroscopy (FTIR).  

TEM images of surface-modified and polymer coated 
Fe3O4 nanoparticles were given in Figure 1-3, it was found 
that surface modified Fe3O4 nanoparticles was coated by 
PLGA effectively at 1/7 and 1/10 Fe3O4/PLGA ratio and 3 % 
surfactant solution conditions. The average particle size of 
surface modified and polymer coated Fe3O4 nanoparticles were 
determined as 8.7 ± 1.8 nm and 60-140 nm, respectively. 

 

 
 
Figure-1: TEM images of MPTMS modified Fe3O4 nanoparticles 

 

Figure-2:  TEM images of Fe3O4 – MPTMS / PLGA nanocomposites 
(Fe3O4 – MPTMS / PLGA ratio: 1/7, 1 % PVA, 8 ml DCM) 

 
 

 
Figure-3:  TEM images of Fe3O4 – MPTMS / PLGA nanocomposites 

(Fe3O4 – MPTMS / PLGA ratio: 1/10, 3 % PVA, 4 ml DCM) 
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Sensitized Solar Cells 
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1. Introduction 
Liquid crystals are one of the most widely studied 
and used materials in chemistry. The properties of 
liquid crystals make them important to search for 
various applications. In this context, lithium salts 
such as LiI, LiCl, LiBr can be assembled with non-
ionic surfactants into lyotropic liquid crystalline 
(LLC) mesophases [1] and used as gel-electrolytes 
[2].  
In this work, the LLC mesophases of LiI, LiI/I2, and 
LiBr/LiI/I2 and 10-lauryl ether (C12E10) were 
prepared as gels and solutions (in excess solvents, 
such as water, ethanol etc.), characterized using 
FTIR, Raman, XRD, POM, AC conductivity, and 
melting point measurements, and used as an 
electrolyte in a dye sensitized solar cells (DSSC).  
There is a few study, in the literature, on the LLC 
phases of LiI/I2 redox couple as a gel electrolyte in 
a dye sensitized solar cell.[3] Samples with the 
following mole ratios were prepared and tested in 
the DSSC cell; LiI:I2 ratios of 1:0.1, 1:0.2, 2:0.2, 
2:0.3, 3:0.2, 3:0.3, 4:0.4, and 5:0.5; LiBr:LiI:I2 
ratios from 2:0.2:0.02 to 2:1:0.1. A typical POM 
image of the LiI/I2 gel phase is shown in Figure 1. 
Various methods have been employed to construct 
the working electrode with different TiO2 of 
different particle sizes, such as spinning, doctor 
blading the TiO2 solution, and doctor blading the 
thicker TiO2 paste; and investigated the effect of the 
preparation methods by recoding its cell 
performance. Since the LLC phase is a gel and hard 
to infiltrate into the pores of dye sensitized nano-
TiO2 films, these electrolytes were prepared as a 
solution using ethanol. Moreover, other solvents 
were also tested such as methanol, propanol, and 
etc.  
The DSSC, obtained using Ruthenium based N719 
dye and P25, provides 0.2 % efficiency with a 0.50 
fill factor (FF), when the gel-electrolytes are 
directly employed by sandwiching between the 
working and counter electrodes. One of the reason 
for the low efficiency is that the system was water-
based that provide low open circuit voltage (Voc). 
This problem was overcame by using solution 
phase electrolytes and also by using LiBr into the 
electrolyte. Even though LiBr lowers the current 
values we achieve to have very high Voc value, such  
as 0.78, which is the highest for the water-based 
systems. A typical IV curve of a cell is shown in 

Figure 2 as an example and the furthers will be 
discussed in the presentation. 
 

 
 
Figure 1 2D hexagonal structure of 2:0.7:0.07 mole 
ratio of LiBr:LiI:I2 redox couple obtained with 
POM
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Figure 2 IV Curve of 2:-0.7-0.07mole ratio of LiBr-
LiI-I2 prepared as solution with excess ethanol 
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Development and In Vitro Evaluation of Polymeric Nanoparticles for Oral Delivery of Levofloxacin 
Hemihydrate 

Gülsel Yurtdaş Kırımlıoğlu 1*, Yasemin Yazan1 
1 Department of Pharmaceutical Technology, Anadolu University, Eskişehir 26470, Turkey 

 
Abstract— Many efforts towards developing levofloxacin sustained delivery system were made in the form of capsule, 
filament, microsphere and nanoparticle during the past few years. Main attempt in this study was to extend the interaction of 
the carrier with negatively charged gastrointestinal track tissues in order to improve cellular uptake and bioavailability. In vitro 
characteristics of the formulations prepared in this study showed that levofloxacin hemihydrate could be incorporated 
successfully into the polymeric matrix.  

Levofloxacin hemihydrate (Levo-h), a third generation 
fluoroquinolone antibacterial agent, has a broad spectrum of 
activity against gram positive and gram negative bacterii [1]. 
Fluoroquinolone derivatives are used mainly for the treatment 
of urinary tract, respiratory tract, skin and soft tissue 
infections. Frequent dosing is required to maintain the 
therapeutic effect due to its short biological half-life and 
fluctuating blood concentrations; therefore, there is a need to 
formulate Levo-h-loaded nanoparticles for controlled release 
to retain the dosage form at the absorption site longer than the 
half-life of the drug and to enhance bioavailability, reduce 
dose frequency and toxicity and to improve patient 
compliance [2]. 

Nanoparticles offer numerous advantages over the 
conventional dosage forms owing to their decreased particle 
size, increased surface area, enhanced reactivity, promoted 
drug dissolution, reformed targeting, reduced toxicity and 
improved sustained-release efficacy. Therefore, they attract 
considerable attention for sustained delivery of Levo-h [3]. 

Eudragit® RL 100 polymer is a copolymer that contains 
quaternary ammonium group rendering positive charge to the 
polymer by which it can interact with anionic drugs and 
gastrointestinal track mucus [4]. It is a suitable inert carrier for 
drug delivery due to its capability to form a nanodispersion 
with smaller particle size, positive surface charge, good 
stability and biocompatibility [5] and to prolong the residence 
time in order to obtain sustained drug release [6]. 

The aim of this study was to formulate positively charged, 
submicron ranged Levo-h-loaded nanoparticles with high 
entrapment efficiency and prolonged effect for optimizing 
plasma drug concentrations that improve the bioavailability, 
reduce dose frequency and protect its inactivation, thus also 
reduce the potential for resistance to emerge. 

Spray-drying technology was used for the preparation of 
nanoparticles (Figure I). Accurately weighed Eudragit® RL 
100 was dissolved in methanol (96 mL) at room temperature. 
Levo-h was solubilized in 8 mL methanol-water (50:50, v/v). 
Levo-h solution was then added to the polymeric solution 
under mild agitation (350 rpm). Final transparent solution was 
spray-dried using a Nano Spray Dryer (B-90, BUCHI 
Labortechnik AG, Switzerland) with an inlet temperature of 
120°C ± 1°C and outlet temperature 50°C ± 5°C. Placebo 
formulations with no Levo-h were prepared as described 
above.  

Compositions of polymeric nanoparticles prepared are 
given in Table I. Particle size and zeta potential measurements 
(Table II), morphological imaging, thermal (Figure II) and 
FTIR analyses and Levo-h quantification by validated HPLC 
method were used for the characterization of the systems 

prepared. Release pattern of Levo-h from the nanoparticles 
was determined using a dialysis membrane. 
 

 
 
Figure I. Nano Spray Dryer B-90 (BÜCHI) with a Long Drying Chamber. 

Table I. Compositions of Nanoparticles Prepared (ERL: Eudragit® RL, Levo-
h: Levofloxacin hemihydrate)  

Code  ERL 100 (g) Levo-h (g) 
ERL:Levo-h 1 1 0.1 
ERL:Levo-h 2 1 0.05 
ERL:Levo-h 3 1 0.025 
ERL-Placebo 1 - 

 
Table-II. Mean Particle Size, PI, Zeta Potential of Nanoparticles Prepared.  
Code  Particle size (nm)  

± SE  
PI  

± SE 
Zeta Potential (mV) 

± SE 
ERL:Levo-h 1 426.70± 42.88 0.41 ± 0.05 39.23 ± 0.18 
ERL:Levo-h 2 269.43 ± 21.16 0.32 ± 0.06  38.43 ± 0.15 
ERL:Levo-h 3 232.40 ± 15.56 0.36 ± 0.04 41.33 ± 0.47 
ERL-Placebo 268.97 ± 27.23 0.43 ± 0.04 42.90 ± 0.67 

 

 
Figure II. DSC Thermograms of Pure Levo-h and Nanoparticle Formulations.  
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[1] S. Verma and A. Doshi, Journal of Pharmacology and Clinical Toxicology 
2, No. 3, 1-5 (2014).  
[2] A. Hasan et al., Pharmaceutical Development and Technology 1, 1-9 
(2015). 
[3] J. Guan et al., Physics Procedia 22, 163-169 (2011).  
[4] P. Srinivas and T. Sumapriya, International Journal of Nanodimension 3, 
No. 2, 105-113 (2012).  
[5] P. Srinivas and T. Sumapriya, International Journal of Nanodimension 5, 
No. 6, 539-548 (2014).  
[6] P. Singh and R.S. Pai, Drug Delivery 23, No. 2, 532-539 (2016).  

12th International Nanoscience and Nanotechnology Conference 

POSTER Presentation  
03-05 June 2016     

Elite Hotel  •  Darıca-Kocaeli/Turkey 
 

 

 

481
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Abstract— Treatment of brain disorders is one of the greatest challenges because of a variety of barriers in effective drug 
transport and maintaining therapeutic concentrations in the brain for a prolonged period. Objectives of this study were the 
delivery of gamma aminobutyric acid (GABA) into the brain by means of developing brain targeted, nanosized, non-toxic and 
biocompatible polymeric nanoparticles and investigating their effectiveness in treating epilepsy. For this purpose, GABA 
conjugated N,N-dimethylacrylamide based nanoparticles were designed as a novel drug delivery system and characterized. 
Brain responses were examined using pentylenetetrazole model of epilepsy in rats. All findings suggested enhancement in all 
phases of seizures indicating efficient delivery of GABA into the brain by the administration of polymeric nanoparticles.      

Generalized or paroxysmal focal reaction of the brain is 
called “epilepsy” [1]. Studies on epilepsy determined 
convulsions provoked by inhibition of ɣ-aminobutyric acid 
(GABA) synthesis, blockage of release or postsynaptic 
reaction. GABA is the main inhibitory neurotransmitter in the 
cerebral cortex where it plays a fundamental role in 
controlling neuronal excitability and information processing, 
neuronal plasticity and network synchronization [2]. GABA 
metabolism may play an important role in the origin and 
spreading of seizure activity in epilepsy [3].  

The objectives of this study were the delivery of GABA 
into the brain by means of developing brain targeted, 
nanosized, non-toxic and biocompatible polymeric 
nanoparticle formulations and investigating their effectiveness 
in treating epilepsy (Table I). For this purpose, GABA 
conjugated N,N-dimethylacrylamide (DMAc) based 
nanoparticles were designed as a novel drug delivery system 
and characterized for particle size, zeta potential and PI 
measurements, morphological imaging, DSC, XRD, FTIR 
analyses and GABA quantification by HPLC.  

 
Table I. Components and Molar Ratios* of GABA-Loaded Polymeric 
Nanoparticles.  

 F1 F1-Placebo F2 F2-Placebo 
PSUR 1 1 1 1 
Cross linker (NMBAc) 0.2 0.2 0.2 0.2 
Active agent (GABA) 1 - 1 1 
Monomer (DMAc) 1 1 1 1 
PEG 2000/PNP (mass ratio) - - 1:1 1:1 

* Numerical values represent molar ratios. (NMBAc: N,N-
Methylenebisacrylamide, DMAc: N,N-dimethylacrylamide, PEG: 
Polyetyleneglycol, GABA: Gamma-aminobutyric acid)  
 

Small particle size, cationic zeta potential and possible 
GABA-polymeric matrix interaction indicated by 
characterization methods, prolonged release pattern and higher 
cell viability values of the formulations were determined to be 
promising for the in vivo studies (Table II).  

Anticonvulsant effect of drug loaded formulations was 
evaluated using pentylenetetrazole induced epileptic rats 
(Figure I). Both formulations were found to increase latency 
of seizure and decrease ending time of convulsion, duration of 
severe convulsion and mortality rate significantly compared to 
GABA solution. 

   
Table II. Particle Size, PI, Zeta Potential and PI Values of PNP Formulations 
(n=3).  

 Particle 
size (nm) 

 Zeta Potential 
(mW) 

pH 

 Mn ± SE PI ± SE Mn ± SE Mn ± SE 
F1 111.3 ± 0.1 0.18 ± 0.01 24.27 ± 0.66 7.41 ± 0.00 
F1 Placebo 120.2 ± 2.9 0.27 ± 0.04 15.68 ± 0.72 - 
F2 124.4 ± 0.8 0.24 ± 0.02 26.70 ± 1.30 7.40 ± 0.02 
F2 Placebo 166.7 ± 1.8 0.26 ± 0.18 23.10 ± 1.36 - 

PI: Polydispersity index, SE: Standard error, Mn: Mean 
 

 
[a]

 
[b] 

 
[c] 

Figure I. Images of Isolation of Rat Brain Tissues (a, b: Removal of Rat Brain 
after Anaesthesia; C: Isolation of Stratum Corsatum Samples. 

The results obtained suggested efficient delivery of 
GABA into the brain for protecting seizures owing to the 
administration of polymeric nanoparticles (Table III).  
 
Table III. Anticonvulsant Effect of PNP Formulations on PTZ-Induced 
Convulsion in Rats (n=6).  
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PBS  
(pH 7.4) 

01:14 ± 00:20 24:34 ± 08:03 03:41 ± 02:08 50.0 

GABA 
solution  

01:13 ± 00:15 26:17 ± 04:36 03:04 ± 02:08 50.0 

F1 02:02 ± 00:30 20:29 ± 06:10 01:16 ± 00:51 0 
F2 03:53 ± 01:52 21:28 ± 06:28 00:39 ± 00:33 0 

PBS: Phosphate buffer saline, SD: Standard deviation 
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Abstract 

Purpose: The aim of this work is to synthesize dental nanocomposites with functional silica nanoparticles and to study the mechanical 
properties, antibacterial activity, cytotoxicity, sorption and solubility of the material. 
Method: silica nanoparticles was prepared by stober method(sol-gel) and surface modified with epichlorohydrin, azoles units as reported 
in[1]. BisGMA/TEGDMA (50:50wt%) was used as purchase from sigma Aldrich. Also camphorquinone/ethylene dimethyl amino benzoate 
,EDMAB(0.01:0.04wt%) were used as initiator and co-initiator system. Different percentages of functional silica(10-60wt%) was mixed 
with the monomers by hand spatulation and stirring at 50ºc to ensure homogenous mixing. The initiators was also added to the system and 
stirred until a translucent mixture was obtained. Different formulations was irradiated by LED  light source(1000Mw/cm²,470-500nm) for 
one minute.  
Characterization: ftir,  xrd, sem analysis were used to monitor every synthesis step and solubility and cytotoxicity tests were carried- out to 
find out the effect of water or ethanol after immersion for two weeks and biocompatibility of the material respectively. Also DSC and TGA 
were employed to examine the thermal stability and homogeneity of the materials. 
Results: Xrd pattern results  from figures 1 (a)nano silica(b)1h-1,2,4-triazole silica Nps confirms the modification of  silica particle with 
varying sizes. SEM pictures of 3-amino-1,2,4-triazole silica composite and 5-amino-tetrazole composite are shown also below respectively. 
 
Background: 
Composite restorative materials signify one of the 
many successes of modern biomaterials research, 
since they replace biological tissue in both look and 
function. At least half of posterior direct restoration 
placements now rely on composite materials [2]. 
    Unfortunately, demands on these restoration with 
regards to mechanical properties, placement and need 
for in situ curing leave significant room for 
advancements, particularly with respect to their 
mechanical properties, polymerization shrinkage and 
polymerization induced-stress, thermal expansion 
mismatch, fracture, abrasion and wear resistance, 
marginal leakage, and toxicity[2-6]. 
     In the previous works silanes has been used as 
reinforcing inorganic filler admixed with polymeric 
matrix in dental resin composites[7]). For the first 
time azole functional nanosilica was used as the 
inorganic phase in the polymer matrix because of the 
importance of triazole system for antimicrobial, 
fungal and bacterial system.[8] 
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Nanoencapsulaton of Valuable Bioactive Components Extracted from Fruits-Vegetables Wastes 

Aysun Yücetepe, Beraat Özçelik* 
Department of Food Engineering, Faculty of Chemical and Metallurgical Engineering, Istanbul Technical University, Maslak, TR-34469, 

Istanbul, Turkey 

  
Abstract—The nanoparticulate formulations for food and bioactive components encapsulation offer distinct benefits such as 
increase in solubility leading to higher bioavailability; improved shelf stability; controlled release of active ingredients; and 
others This article aims to give information about nanoencapsulaton with liposomes applications of valuable bioactive 
components extracted from fruits-vegetables wastes 
 

Nanoencapsulation can be defined as a process in which 
tiny particles or droplets are surrounded by a coating or 
embedded in a homogeneous or heterogeneous matrix. This 
process gives many useful properties to small capsules. 
Nanoencapsulation can provide a physical barrier between a 
core compound and other components of the products. The 
nanoparticulate formulations for food and bioactive 
components encapsulation offer distinct benefits such as 
increase in solubility leading to higher bioavailability; 
improved shelf stability; controlled release of active 
ingredients; and others [1,2]. 

Liposomes, microscopic bilayer vesicles from dispersion 
of membrane-like lipids in aqueous solvents, are 
biocompatible, biodegradable, nontoxic and their use in the 
biomedical, food, and agricultural industries is gaining 
increasing popularity in recent years for their ability to act as 
targeted release-on-demand carrier systems for both 
hydrophilic and lipophilic bioactive compounds [3]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      Wastes and by-products of fruits and vegetables generated 
during production process of products such as fruit juice, 
tomato paste, canned foods are an important source of 
nutritionally valuable compounds including polyphenols, 
protein, pectin, hemicelluloses, lignin etc. This article aims to 
give information about nanoencapsulaton with liposomes 
applications of valuable bioactive components extracted from 
fruits-vegetables wastes. 
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Investigation of the phase transitions in Ni-Co-Mn-Al thin films 
E. Yüzüak1, *, I. Dinçer2, N. Teichert3, M. Meinert3, A. Hütten3, Y. Elerman2 

1 Department of Nanotechnology Engineering, Faculty of Engineering, Recep Tayyip Erdoğan University, 53100 Rize, Turkey 
2Department of Engineering Physics, Faculty of Engineering, Ankara University, 06100 Besevler, Ankara, Turkey 

3 Center for Spinelectronic Materials and Devices, Physics Department, Bielefeld University, 33615 Bielefeld, Germany 
 

 

Many materials with first-order phase transition 
(magnetostructural phase transition) have been discovered to 
exhibit giant magnetocaloric effect (MCE). One of the typical 
MCE materials is the Ni–Mn based Heusler alloys which 
undergo a structural transformation (martensitic 
transformation) from the austenite phase to the martensite 
phase on cooling and a reverse process on heating [1]. 
Substitution of Ni element for Co element in Ni-Mn-Z is 
known to improve the behavior of the martensitic transition, 
and so the metamagnetic properties as it increases Martensitic 
phase transition and the Curie temperatures and leads to a 
transition from weak magnetic martensite to ferromagnetic 
austenite phases [2]. Substitution in Co for Ni position 
strongly asists the ferromagnetism in the austenite phase and 
gives rise to a field induced martensitic transition with huge 
magnetization difference [3].  

 
In the presented work, the epitaxial films with different 

thickness (50-100-200-500-1000 nm) Ni38.65Co9.1Mn33.88Al18.35 thin 
are studied. The films were deposited on heated MgO(001) 
substrates by co-sputtering. The structural, magnetic and 
electrical properties of the films were investigated by atomic 
force microscopy, temperature dependent X-ray diffraction, 
magnetization and resistivity measurement. Magnetic and 
magnetocaloric properties were analyzed using temperature 
dependent and isothermal magnetization measurements. 

 
Figure-1: XRD intensities of A(002) and M(002) reflections of 1000nm 
Ni38.65Co9.1Mn33.88Al18.35 films (a) cooling  and (b) heating modes. 

In order to investigate the crystal structure of Ni-Co-Mn-
Al films, the temperature dependence of XRD patterns are 
taken and are only shown 1000 nm films of temperature 
dependence of intensities in cooling and heating modes in 
Figure-1 a and b, respectively. Accordingly, temperature 
increases in the direction of the value of the residual austenite 
phase can be observed clearly in Figure 1 (a) is reduced and 
the martensite phase value. Likewise, cooling direction 
(Figure 1 (b)) were obtained similar graphics.. 

 
In order to understand the surface properties of the 

magnetic thin films, atomic force microscopy measurements 
were  conducted. These measurements of 1000 nm film are 
given in Figure 2 (a) and (b). These results are quite consistent 
with XRD measurements. Similarly, unlike twins found in 
earlier studies it is growing each style more studies on twins 
observed in this study. The average surface roughness of thin 

film is 1.4 nm and also well matched with XRR measurements 
results (1.6 nm). The surface shows a typical martensitic 
microstructure (Twin variants) with traces inclined by 45◦ to 
the substrate edges, which is also seen for epitaxial Ni-Mn-Ga 
thin films. This shows that it is consistent with the results of 
the XRD results. 

 

a) (b)  
 

Figure-2: AFM plots of 1000 nm  Ni38.65Co9.1Mn33.88Al18.35 film. 

In order to analyze the characteristic of the martensitic 
transition of Ni-Co-Mn-Al films, temperature dependent field 
cooling (FC) and field heating (FH) magnetization and 
resistivity curves were measured and were shown in Fig.3. A 
distinct drop in the magnetization during cooling below 370 K 
is visible, which is due to the martensitic transition from a 
strong ferromagnetic austenite to a weak magnetic martensite. 
Likewise, this effect also shows itself in resistance 
measurements. 

 
Figure-2: Temperature dependences of magnetization and resistivity 
measurement of 1000 nm Ni38.65Co9.1Mn33.88Al18.35 film. 

In conclusion, we have studied the structure, magnetism 
and magnetocaloric properties of epitaxial Ni-Co-Mn-Al thin 
films on MgO substrates. The overall goal of this study is to 
identify high temperature reversible phase transition materials. 
The above results indicate that Ni-Co-Mn-Al is valuable for 
the high temperature application of microcooling.  

This work is supported by SANTEZ (0648.STZ.2014). 
*Corresponding author: ercument.yuzuak@erdogan.edu.tr 
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GaAs Epitaxial Thin Films for Flexible Electronic and Fotonic Applications  
 

Hazal Zaimler 1and Mustafa Kulakcı1,2  
1Physics Department, Anadolu University, Eskişehir 268470, Turkey 

2Institude of Earth and Space Sciences, Anadolu University, Eskişehir 268470, Turkey 

 
Abstract—GaAs epitaxial films with a thickness of 3 μm were grown by using molecular beam epitaxy (MBE) technique on 
semi insulating GaAs substrates. Sacrifial release layer of 12 nm AlAs layer were grown between substrate and GaAs film. 
GaAs thin films were transferred on the the flexible plastic carriers through epitaxial lift off (ELO) process. Effects of metal 
backing on the lift off speed and on the structural properties of flexible thin films. Transferred films were characterized using 
HR-XRD and PL techniques. 

          Although their superior optical and electronic properties 
compare to silicon (Si), III-V semiconductors have not find 
widespread applications in electronic and photovoltaic 
technologies. This is due to mainly very high manufacturing 
cost of III-V based devices, whose main slice occupied by 
high quality substrates required for device processing. But, 
despite the high cost, they are indispensable materials in 
optoelectronic industry.  

         Epitaxial lift-off (ELO) is used to create thin-film III–V 
electronic and optoelectronic devices especially large area 
solar cells without sacrifying the GaAs wafer [1-3]. It is based 
on selective etching of an AlAs release layer between the 
wafer and the cell structure using a selective solution. The 
wafer can be reused for subsequent deposition runs thereby 
reducing the cost of the devices. The thin-film cell can be 
transferred to any new carrier, e.g. glass, plastic, silicon, or 
metal foil. Besides the drastic cost reduction lifted-off active 
films offer new functionality, low weight, flexibility and new 
design approaches to GaAs based III-V semiconductor devices 
[4,5]. 

 

Figure-1: ELO and transfer processes for GaAs film: (a) films are under lift-
off from the substrate, (b) exfoliated film on plastic and its mother substrate, 
(c) and (d) 15 cm2 GaAs epi-film transffered on flexible plastic. 

In this presented study, 3μm GaAs epitaxial high quality 
films were grown on semi-insulating 4 inch GaAs substrates 
using MBE technique. About 12 nm of AlAs release layer has 
been grown between substrate and over grown film. Epitaxial 
films were transferred on to flexible plastic carrier using ELO 
process at about 19-20 oC (Figure-1). To observe the metal 
backing effect on lift-off speed Au and Pt were deposited on 

two set of sample before ELO and transfer processes. Films 
transferred on to flexible plastic characterized by HR-XRD 
and PL spectroscopy. 

It was observed that using a backing metal significantly 
improves the lift-off speed; without metal backing the speed 
was about 3.3 mm/h, with Au backing it was increased to 5 
mm/h and with Pt backing the speed was over 10 mm/h. 

The observed results from PL measurements (Figure-2) 
show that, after exfoliation process flexible plastic carrier 
cause to tensile strain on the epitaxial films with increase in 
the PL yield. Due to tensile strain PL peak red shifted, light 
hole and light heavy hole transitions becomes clear from band 
edge emission as a result of splitting in these hole states. The 
tensile strain a bit compensated using metal backing and the 
amount in band gap narrowing is much smaller compared to 
band gap narrowing in the films without metal backing. This 
behavior is also supported by the results of HR-XRD 
measurement results. With an increase in tensile strain, the 
FWHM value of XRD diffraction peak change from 29 arc-sec 
to 240 arc-sec. 
 

 

 
 

Figure-2: PL spectrum of the films on plastic carrier 

 
This work has been supported by Anadolu University under 
contract no. 1506F541 
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Tip Dependence of Tunneling Induced Photon Emission from Au and Au/Cr surfaces  
 

Berk Zengin1,  H. Tunç Çiftçi1,  M. Selman Taner1 and Oğuzhan Gürlü 1* 
1 Istanbul Technical University, Faculty of Sciences and Letters, Department of Physics, 34469, Maslak, Istanbul, Turkey 

 
Abstract— Characteristics of photon emission from the tunneling junction in Scanning Tunneling Microscope were 
investigated. Polycrystalline Au and Au/Cr films were studied using tips made of Pt80Ir20, Au and Au alloys. Correlation 
between surface topography and photon map was observed. Higher photon emission intensity was measured for Au/Cr surface 
at certain locations. Results are discussed in view the segregation of Cr atoms from mica-Cr-Au interface, on to Au surface. 
The effect of tip material and shape are discussed. 

Photon emission from a tunneling junction has been 
observed before the advent of Scanning Tunneling 
Microscopy (STM) [1]. Source of produced light at the metal-
oxide-metal interfaces has been extensively studied and 
mostly attributed to the Surface Plasmon Polaritons (SPP) [2].  

Photon emission from a tunneling junction in STM was 
reported at the very beginning of STM research. In an 
extensive work, energies of photons at peak photon intensities 
were found to be independent on the tunnel junction bias [3]. 
In addition, considering the smaller distance between the tip 
and surface compared to metal-oxide-metal arrangement, 
photon emission was reported to originate due to local surface 
plasmon (LSP) modes. 

In subsequent years, photon emission studies with STM 
have reached a sophisticated level both in theoretical [4,5] and 
experimental [6,7] works and capability to work on different 
surface systems became possible. As Aizpurua et al [8] have 
demonstrated the effect of the tip on the photon emission, 
pSTM data became harder to interpret. 

To study photon emission properties of surfaces we have 
constructed a photon collection setup using commercially 
available optical components. Collected photons were 
transferred to a femtowatt photoreceiver via a fiber optic 
cable. Our configuration allowed us to obtain real time photon 
maps along with surface STM topography and current map as 
shown in Figure-1. 

 

   
 

Figure-1: Sketch of the experimental setup.  
 

Our experiments were performed under ambient 
conditions. We made our investigations on Au/Mica and 
Au/Cr/Mica samples using mechanically cut Pt80Ir20 and 
Au80Ag20 and chemically etched Au and Au-Al alloy tips. 

We have used same Au/Mica sample over the course of 
14 months, yet we report no suppression in photon emission 
from the surface. Correlation between grain boundaries and 
photon maps were clearly present on all surfaces. 

Chromium has been used as an adhesive layer between 
gold and mica. However, it was reported that Cr diffuses on to 
Au through grain boundaries and forms Cr2O3 on the surface 
[9]. In addition, Cr diffusion to bulk of the crystal decreases its 
conductivity and increases skin depth respectively.  

 

 
    
Figure-2: a) Topography of Au/Cr surface. b) Photon map of corresponding 
area. c) Overlaid representation of photon map on topography (Tunneling 
parameters: It = 25 nA , Vb = -1.5 V) 
 

Our study illustrated peculiar photon emission from 
Au/Cr surfaces, where at certain boundaries photon emission 
peaks and quenches immediately. We argue that due to Cr 
diffusion, both LSP modes and SPP can play a role in the 
mechanisms yielding photon emission on Au/Cr surfaces. The 
effect of the tip material has to be also noted. 
 
This project was supported by TÜBİTAK 1001 project with 
grant number 109T687.  
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Temelleri 1940'lı yıllara dayanan BAYEGAN; kimyevi madde, petrokimyasal ürünler, demirçelik ve diğer temel hammad-
delerin uluslararası ticaretini yapan ve faaliyet gösterdigi iş kollarında lider olma vizyonu ile hareket eden  bir kuruluştur. 
Genel Merkezi İstanbul olan Bayegan’ın, Dubai, Rusya, Cenevre, İngiltere, Çin, ve Amerika basta olmak üzere dünya ti-
caretinin önemli merkezlerinde 20 den fazla ofisi bulunmaktadır. Geniş bir mamul yelpazesi ve departmanlaşmış satış ağı 
ile gerek lokal, gerekse uluslararası ticarette dünyanın bir çok yerine ulaşmaktadır. Bugün bölgesinde ciddi bir güç olan 
grubun dünyanın sayılı büyük firmaları ile (Exxon, Chevron, Dupont, Evonik) uzun dönemli ortaklık anlaşmaları mevcuttur. 
Gücünün önemli bir kısmını insan kaynaklarından alan BAYEGAN ailesi 200 den fazla çalışanı ile dünyanın 4 kıtasında 
“Amatör Ruh – Profesyonel Çalışma” felsefesi ile hızla gelişimini sürdürmektedir.
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