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Abstract 

Organic solar cells (OSCs) with P3HT:PCBM active layer and with 0.05, 0.1 and 0.5% wt. MWCNT introduced 
P3HT:PCBM active layers were produced in ambient air atmosphere and the effect of MWCNT addition on the cell 
performance was investigated. We report open circuit voltage, short-circuit current density, power conversion 
efficiency, and fill factor of 0.5 V, 1.178 mA/cm2, 0.69, 0.293, respectively for the MWCNT ratio of 0.05% wt. Cells 
with the other MWCNT ratios were short circuited and reference cells without MWCNTs exhibited lower 
performance. Absorbance of the cells changed depending on annealing and MWCNT introduction. MWCNTs seem 
to be a low cost and promising candidate for the improvement of OSCs performance. 
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Introduction 

OSCs are promising green energy sources. They have some advantages over 

inorganic solar cells such as light weight, flexibility, low-cost and less toxic fabrication, 

and large area applicability (Kymakis et al., 2003). The main drawbacks of OSCs are 

their low efficiency and stability. In the last decades there has been tremendous effort to 

improve OSCs power conversion efficiency. In this sense utilizing nanoparticles is 

particularly of great interest. Especially MWCNTs or SWCNTs are generally used 

thanks to their extraordinary electrical and/or optical properties (Berson et al., 2007; 

Koizhaiganova et al., 2009; Stylianakis et al., 2010). However MWCNTs can be more 

easily synthesized and they are cheaper than SWCNTs (Somani et al., 2008).  CNTs 

have a great specific surface area that makes them good candidates for optoelectronic 

devices such as OLEDs, OFETs and OSCs. In OSCs CNTs can be used as transparent 

electrodes (Pasquier et al., 2005; Rowell et al., 2006; Barnes et al., 2010), monolayer 

networks at different regions of the cell (Chaudhary et al., 2007) or can be mixed with a 
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