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Abstract

Four new bis(coumarin) compounds were prepared and their structures were confirmed using
elemental analysis FTIR, 'H-NMR and mass spectroscopy. The corrosion inhibition
tendencies of the prepared compounds were investigated in inhibiting the carbon steel
corrosion in 0.5 M H,SO,4 using potentiodynamic polarization electrochemical impedance
measurements and quantum chemical methods. The results showed that the prepared
compounds are efficient and perform their action as mixed type corrosion inhibitors, and their
corrosion inhibition tendencies were increased with the rising of their concentration and
temperature of measurement. The adsorption of the prepared inhibitors on the carbon steel
surface was chemisorption and obeyed Langmuir adsorption isotherm. The results of the
guantum chemical calculations and the electrochemical measurements were in good
agreement.
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1. Introduction

The electrochemical properties of carbon steel are the subject of many investigations due to
its wide applications in industry such as heat exchange of boiler systems, construction
material for chemical reactors, storage tanks, oil and gas transport pipelines [1-4]. The
protection of carbon steel against corrosion prevents the waste of both resources and cost

during the industrial applications and also, it is vital for the extension of the lifetime of the
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