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INTRODUCTION
Corrosion, as an inevitable natural phenomenon, is an important destructive factor in industrial production and causes serious economic
losses. Among anti-corrosion technology, adding inhibitors is a convenient, economic and effective way to inhibit the corrosion of
metal materials in corrosive solution, which is widely used in acid pickling, oil and gas exploitation processing, cooling system, and so
on [1]. carbon steel is one of the most widely used engineering materials owing to its outstanding mechanical properties, low cost, and
ready availability. Its high vulnerability to corrosion attack, however, limits some of its applications [2].
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Fig. 1. Variation of open circuit potentials with immersion
time for XC40 carbon steel in 1.0 M HCl in the presence
and absence of different concentrations of inhibitor at 25 ºC

It could be observed from the
figure that The OCP shifted
positively with time until reach a
relatively steady state is attained
after approximately 500s to reach
near stable OCP values both in
the absence and presence of the
inhibitor except in the presence of
5.10-4 M where the OCP
stabilization is longer [3].

The potentiodynamic polarization plots demonstrated that triazole
compound can reduce the corrosion current density as a function of the
concentration, indicating the mixed type protection character [4].

Fig. 2. Potentiodynamic polarization curves for XC40
steel in 1.0 M HCl solution without and with different
concentrations of inhibitor at 25 ºC

Table 1. Potentiodynamic polarization parameters obtained for XC40
carbon steel in a 1 M HCl solution without and with different
concentrations of inhibitor at 25 ºC.

Fig. 3. Nyquist diagrams of XC40 steel in 1 M HCl
solution without and with various concentrations of
inhibitor at 25 ºC.

Table 2. Electrochemical parameters obtained from EIS for
XC40 steel in 1 M HCl solution without and with different
concentrations of inhibitor at 25 C

the impedance spectra shown in Fig. 3 comprised of two loops, one
large depressed capacitive loop at high and intermediate frequency
regions, followed by one small inductive loop at low frequencies
region for the blank solution and inhibitor concentrations lower
than 10-4 M.

Theoretical calculations imply that Nitrogen
atoms may serve as adsorption sites linking the
molecule and the iron.

Table 3. Quantum chemical parameters of protonated form
of Trz inhibitor derived from the B3LYP/6-311G(d,p)
method in aqueous phase.
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