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ABSTRACT

The aim of this work is to conduct a detailed study on the effectiveness of an inhibitor to
improve the corrosion resistance of 45C steel. The inhibitor used in this work is an organic
inhibitor (aqueous extract of cinnamon) in 1 M HCl corrosion medium. The lost mass technique

was used to study the effect of several factors: Inhibitor concentration, time.

immersion time and temperature on the corrosion rate. Surface analysis is performed by

scanning electron microscopy (SEM) and X-ray.

Aqueous extract of cinnamon reduces the corrosion rate and the inhibition efficiency
increases with concentration reaching 95% at. The effect of temperature on the behavior of steel
with and without the inhibitor was studied at a temperature from 293 to 323 K. The activation
energy was correlated and showed that the inhibitor acts on the steel surface by an electrostatic
effect. The adsorption of the studied inhibitor on the metal surface was clarified and correlated

with the given isothermal curves with the corresponding dynamic magnitudes calculated.

Scanning electron microscopy (SEM) images confirmed the presence of a protective layer
on the metal surface, while X-ray analysis (DRX) showed the disappearance of corrosion

products (Fe203, Fe304) upon addition of the inhibitor.

Keywords: Inhibitor, C45 steel, corrosion, adsorption, activation energy.
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