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Abstract

In this study, a mild steel specimen was exposed to 1 M HCl solution in the absence and presence of 1.0 mM
5,5°-(pynmidine-4,5-diyl)bis( 1,3 4-thiadiazole-2-amine) (PBTA) for | hour and corrosion protective
propertics of a film of the organic compound formed on the mild steel surface was clectrochemically
investigated. For this aim, the change of open circuit potentizl as a function of exposure time (Eocp-1),
potentiodynamic polarization, clectrochemical impedance spectroscopy (EIS) and lincar polarization
resistance (LPR) technigues were used. It was found that PBTA forms a very protective organic film on the
steel surface. The inhibition efficiency of the inhibitor was higher than 95%. This inhibitor acts by reducing
the rates of both anodic metal dissolution and cathodic hydrogen evolution reactions.
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1. Introduction

The adsorption of organic molecules, which have heteroatoms such as sulfur, nitrogen or oxygen as well as
double and triple bonds, the metal'solution interface is of great interest in surface science. The investigation
of adsorbed species on metal surfaces 1s very important in developing and understanding of electrochemical
studies such as double layer, clectroorganic synthesis, clectrokinetics and clectrocatalysis |1, 2). The
adsorption of organic compounds on metal surface can significantly change the corrosion resisting
propertics of metals. Therefore, investigation of the relation between the adsorption and corrosion inhibition
1s of great importance. The existing data show that organic compounds having heteroatoms with high
clectron density are effective corrosion inhibitors [3-8].

Organic inhibitors act generally by adsorption and a film formation on surface of metals. Their adsorption
on metal surface takes place generally via physical of chemical adsorption mechanism. Electrochemical
technics, especially EIS 1s a very sensitive technigque to determine behavior of adsorbed films at the
metal/solution interface.

In this study, corrosion protective property of PBTA film formed at the metal/solution interface was investigsted by
clectrochemical techniques.

2. Experimental

The working clectrode was a mild steel specimen, which was cut from a cylindrical mild steel disc to a
length of about 5 cm. The mild steel clectrode was covered with a polyester block except its only bottom
surface, which has 0.785 cm’ surface arca. The surface of the steel was mechanically abraded using different
grades of sand papers, which ended with the 1200 grade. Then, the clectrodes were washed with distilled
water and cthanol, immersed into the ultrasonic bath to remove possible corrosion products or metal
particles from the surface, washed once again with cthanol and water. After drying with a filter paper, they
were immersed into the test solutions as quickly as.

The clectrochemical tests were performed in 1 M HCI solution in the absence and presence of 1.0 mM
PBTA. The molecular structure of PBTA 1s given in Fig. 1. The corrosive solutions were opened to
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