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Abstract: This work investigates the corrosion inhibition effect of different concentrations of
cetyltrimethylammonium bromide (CTAB) on SA210C steel in two acidic simulated solutions. The
electrochemical corrosion characteristics of SA210C steel under different conditions were analyzed by
potentiodynamic polarization (PDP) curves and electrochemical impedance spectroscopy (EIS), and
the corrosion inhibition efficiencies were calculated for different concentrations of corrosion
inhibitors, and the effects of pH and corrosion inhibitor on corrosion rate were also analyzed. It was
found that when no corrosion inhibitor was added, the self-corrosion potential of SA210C steel in the

simulated solution at pH 6.5 was more positive than that in the solution at pH 5.5, but the corrosion

WFEEHA: 2024-01-05 1EEB#1: 2024-01-21

EEEN: TR K(1978—), B i1, S T, email : maogun2004@163.com.
*EE1EH : XIJEH , email : gemliu@162.com.

HE&TH: FE ARG H (51961028).



« 10 - Nov.2024

Plating and Finishing

current density decreased. After the addition of a corrosion inhibitor, the self-corrosion potential and the
corrosion current density of SA210C steel showed a trend of decreasing and then increasing under the
same pH. The corrosion inhibition efficiency reached a maximum of 75.60% with the addition of an
inhibitor of 60 mg/L. The corrosion inhibition efficiency (IE, %) of different concentrations of corro-
sion inhibitors was calculated, and the analysis of the effect of pH and inhibitor on the corrosion rate
was also conducted, resulting in 75.60%. As the pH value decreases, the arc radius capacity of the
SA210C steel decreases, showing a decreasing trend and following the same law as the polarization
curve obtained. The results show that when no corrosion inhibitor is added, SA210C steel exhibits an
active dissolution state in an acidic environment. Compared to a solution of pH5.5, corrosion tendency
of SA210C steel is high in a solution of pH6.5, but the corrosion rate is slow. With the increase of
CTAB additive amount, its corrosion inhibition effect on SA210C steel in an acidic environment
showed a trend of increasing and then decreasing. The corrosion inhibitor concentration of 60 mg/L has
the best corrosion inhibition effect, and continues to decrease significantly when added to 80 mg/L.

Keywords: SA210C steel; cetyltrimethylammonium bromide (CTAB) ; corrosion inhibitor; acidic
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Tab.1 Fitting parameters of polarization curve of SA210C
steel in two kinds of pH simulation solutions con-

taining different concentrations of CTAB

pH c/ Jeor! oIV Bal Be/
(mg'L") | (A-cm™) o (V-dec") | (V-dec™)
0 8.848x10° | —0.804 | 8.552 8.348
20 6.799x10° | —0.771 | 8.544 4.856
40 3.032x10° | —0.752 | 12.144 5.706
6.5 60 2.159%10° | —0.723 | 11.277 5.827
80 3.518x10° | -0.784 | 7.834 5.579
0 1.388x10° | —0.741 | 8.793 6.039
20 7.764x10° | —0.728 | 10.174 6.574
40 5.341x10° | -0.708 | 7.037 5.956
55 60 3.864x10° | —0.689 | 7.670 4371
80 6.624x10° | —0.738 | 11.823 5.476
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Fig.3 Nyquist diagrams of SA210C steel in two kinds of pH simulation solutions containing different con-

centrations of CTAB
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Tab.2 Fitted parameters of electrochemical impedance spectra
pH c/(mg-L") R/(Q-ecm®) | Y/(Q"em®s") n R./(Q-cm?) Z,/(Q-cm?) Z/(Q-cm?)
0 14.06 1.49x10° 0.61 2.21x10° — 2.35%10?
20 7.12 8.64x10™ 0.71 3.97x10° 0.66x10" 4.11x10°
40 9.46 6.81x10™ 0.66 4.70%10? 0.76x10" 4.87x10?
6.5 60 9.79 2.64x10™ 0.77 5.36x10° 1.58x10? 7.04x10°
80 9.47 1.39x107 0.74 3.41x10° 1.42x10' 3.65%x10°
0 4.50 2.02x107 0.34 1.17x10? — 1.22x10?
20 6.69 1.99x10° 0.59 2.78x10? 1.41x10" 2.99x10?
40 8.27 5.29x10* 0.56 3.67x107 2.62x10" 4.01x10?
5.5 60 8.35 4.69x10" 0.78 4.21x10 5.68x10" 4.86x10*
80 8.42 4.18x10" 0.73 2.79x10? 4.12x10" 3.29x10?
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Fig.7 Influence of CTAB concentration and pH value

on corrosion inhibition efficiency
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