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Abstract

Adsorption of 5-((4<chloro-2-methylphenoxy)methyl)-1,3 4-thiadiazole-2-amine (CMMTA) on mild steel
surface from 1 M HCI solution and its inhibition efficiency agamst corrosion were studied with the help of
clectrochemical methods. The mild steel specimens were exposed to 1 M HCI solution in the absence and
presence of | mM CMMTA and the change of its open circuit potential as a function of exposure time (Eo.-
t) was graphically monitored. Electrochemical kinctics parameters were cvaluated by potentiodynamic
polarization measurements. The metal-film/solution interface was investigated by electrochemical
impedance spectroscopy (EIS). The resistance of the steel in the absence and presence of the mnhibitor were
determined from EIS and lincar polarization measurements. It was found that CMMTA has great corrosion
protection ability for mild steel. The high mhibition efficiency of this compound was explamned by its
adsorption on the metal surface and a protective film formation on the steel surface.
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1. Introduction

The study of adsorption of organic molecules at the metal/solution interface is of great interest in developing
and understanding of many clectrochemical processes such as double layer, clectro-organic synthesis,
clectro-kinetics, as well as clectrocatalysis [1, 2]. Corrosion resisting propertics of the metals can also be
markedly changed by the adsorption of organic molecules on metal surfaces and their inhibitory efficiencies
are mainly depend on their adsorption ability on metal surface. Therefore, the determination of relation
between adsorption and corrosion inhibition is very important. The adsorption of organic molecules at the
metal'solution interface takes place through the replacement of water molecules according to following
equation [3].

Orgion + xHi Oy« Orgasg + xHiOpal) (1)

Herein, Orgo and Org ) are organic molecules in solution and sdsorbed on metal surface, respectively. x 33 the number of
water molecules replaced by organic molecules.

Carrosion is an important problem which resulting a terrible waste of doth resources and money during the application of
metallic matenials. Extending the life of equipment could be achieved by controlling corrosion. By doing this, the dissolution of
environmentally toxic metals from the components could also be Emited. Litersture survey shows that the wse of organic
inhibitors is one of the most practical methods for protection of metals against corrosson. Organic inhibitors act generally by
sdsorption and a film formation on surface of metals. Their adsorption on metal surface can change the corrosion resistance
properties of metals. Organic inhibitors bearing heteroatoms with high electron density such as sulphur, nitrogen, oxygen as well
as multiple bonds, which are considered as adsorption centers, are effective inhibitors for the corroszon of metals [4-9].

The purpose of this study is to investigate adsorptton of CMMTA on mild steel in 1 M HCI solution and its corrosion inhibiton

properties. For this am, electrochemical studies such as E,-¢, potenticdynamic polarization, EIS and lincar polarization
resistance (LPR) techniques were used.
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