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Abstract

The use of corrosion inhibitors is one of the effective methods to reduce the corrosion rate. In this study,
the effect of adding each of the inhibitors, imidazole and sodium benzoate, separately, as well as the
effect of their simultaneous addition at various concentrations, on the corrosion of ST37 steel ina 3.5
wt% sodium chloride environment was investigated. Potentiodynamic polarization and electrochemical
impedance spectroscopy (EIS) tests were used to evaluate the corrosion behavior of the samples.
Additionally, the effect of 48-h immersion on the morphology of the corroded surface and the effect of
long-term exposure (216 hrs) of the samples in the inhibitor-containing environment on weight change
were also studied. The polarization and EIS results indicated optimal concentrations of 400 ppm and
300 ppm for imidazole and sodium benzoate, respectively, with inhibition efficiencies of 95% and 83%,
respectively. The use of these inhibitors improved the surface smoothness after 48 hrs of immersion in
the sodium chloride solution and prevented the formation of corrosion pits. Contrary to expectations,
the simultaneous addition of imidazole + sodium benzoate did not lead to a significantly great reduction
in the corrosion rate of steel compared to the individual addition of these substances, and at best (400
ppm imidazole + 300 ppm sodium benzoate), an inhibition efficiency of 50% was obtained. However,
the long-term effects of the inhibitors and the weight loss results showed that the highest efficiency and
lowest corrosion rate occurred in the simultaneous presence of imidazole and sodium benzoate, and
that the use of imidazole alone could not provide long-term corrosion inhibition.

Keywords: Inhibitor; Imidazole; Sodium benzoate; Polarization; Electrochemical impedance.
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