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Amino Acid Corrosion Inhibitor in Hydrochloric Acid
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ABSTRACT: Objective Amino acids are cheap, innoxious, biodegradable and with a great potential for wide application. This
work aimed to investigate the corrosion inhibition of Q235 steel in HCl medium by composite amino acid corrosion inhibitor. Me-
thods In order to determine the corrosion rate of metals, the samples were weighed before and after the tests using an analytical
balance with a precision of 0.1 mg. The corrosion inhibition performance of L-cysteine and its composite corrosion inhibitor for
Q235 steel in 1 mol/L hydrochloric acid medium was analyzed by weight loss method, and the inhibition mechanism was discussed
by isothermal adsorption model. Results The corrosion efficiency of L-cysteine was not high when used alone. The corrosion inhi-
bition of the single inhibitor was 65.57% when the dosage was 800 mg/L. The ternary inhibitor could reduce the cost and improve

the efficiency of corrosion inhibition. L-cysteine, KI and ascorbic acid were mixed together and the optimal mixture ratio was ob-
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tained. When the concentrations of L-cysteine, KI and ascorbic acid were 20 mg/L, 30 mg/L and 250 mg/L, respectively, the

corrosion inhibition efficiency reached up to 96.37%. The composite corrosion inhibitor obeyed Langmuir adsorption isotherm

on the surface of Q235 steel. Conclusion Composite corrosion inhibitor had good inhibitory effect for Q235 steel in HCI me-

dium at reasonable dosage and cost, and is thus an environment-friendly green inhibitor with wide application prospect.
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Fig.2 Inhibition efficiency of single inhibitors in 1 mol/L HCI
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Tab.1 Table of factors and levels
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Tab.2 Rang analysis of orthogonal test

. A/ B/ JE& by R iR
LY . . - D 241
(mg-L™) (mg-L™) (mg-L™) V/(gm>h) /%
1 20 (1) 250 (1) 15(1) 1 0.2781 93.58
2 20 (1) 180 (2) 30 (2) 2 0.1741 95.98
3 20 (1) 100 (3) 45 (3) 3 0.2153 95.03
4 35 (2) 250 (1) 30 (2) 3 0.1836 95.76
5 35 (2) 180 (2) 45 (3) 1 0.1858 95.71
6 35(2) 100 (3) 15(1) 2 0.4227 90.24
7 50 (3) 250 (1) 45 (3) 2 0.1416 96.73
8 50 (3) 180 (2) 15(1) 3 0.3209 92.59
9 50 (3) 100 (3) 30 (2) 1 0.2542 94.13
/ 284.59 286.07 276.41 283.42
7 281.71 284.28 285.87 282.95
a7 283.45 279.40 287.47 283.38
7 94.86 95.36 92.14 94 .47
Vi 93.90 94.76 95.29 94.32
Vi 94.48 93.13 95.82 94.46
R 0.96 2.23 3.68 0.15
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Tab.3 Effect of KI concentration on the metal corrosion
rate and corrosion inhibition efficiency
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Fig.3 Langmuir adsorption model of the Q235 steel surface
with compound inhibitors
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