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Synergistic Inhibition Effect of Hydroxypropyl Chitosan and Surfactant for Carbon Steel

LU Hao, GUO Ying

(College of Science, Civil Aviation University of China, Tianjin 300300, China)

ABSTRACT: Objective To investigate the synergistic inhibition effects of HPCS, Tw-20 and sodium dodecyl benzene sulfonate
(SDBS) on the corrosion of Q235 steel in 1 mol/L HCI solution. Methods The corrosion experiments of Q235 steel specimens im-
mersed in 1 mol/L HCI solution were carried out. Using static weight loss method, polarization techniques and electrochemical im-
pedance spectroscopy (EIS) , the inhibition performance of HPCS and its composites were analyzed. Results HPCS had a low inhi-
bition efficiency when acted alone at a relatively low concentration, and it reached the highest inhibition efficiency of only 63.03%
when it acted alone with a concentration of 100 mg/L. The inhibition efficiency of HPCS and Tw-20 increased to 90.75% with a
concentration ratio of 50 mg/L : 0.2 mg/L, while the inhibition efficiency was only 51.73% when HPCS acted alone with a con-

centration of 50 mg/L. The inhibition efficiency of HPCS/Tw-20/SDBS reached 93.77% with a concentration ratio of 50 mg/L :
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0.2 mg/L : 20 mg/L, with the advantages of both non-ionic surfactant and anionic surfactant, it could maintain a relatively high

inhibition efficiency of 71.11% at 60 °C. Conclusion Tw-20 and SDBS had a strong synergistic effect on corrosion inhibition with
HPCS. And the compound inhibitors, HPCS/Tw-20 and HPCS/Tw-20/SDBS, were both mixed-type corrosion inhibitors, the in-

hibitor mechanism of which was coverage effect.

KEY WORDS: hydroxypropyl chitosan; Tw-20; sodium dodecyl benzene sulfonate; compound corrosion inhibitors; synergistic

effect
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Fig. 2 Equivalent circuit model used to fit the EIS experiment
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Fig. 4 Nyquist plots in the presence of different inhibitors
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Tab. 1 Electrochemical impedance parameters in the

presence of different inhibitors

B c,/ (x107° R,/
ZEh 0 %
Q'eem?es™) (Q-cm?)
ERAI 1.132 32.21
HPCS 0.937 66.73 51.73
Tw-20 0.804 89.81 64. 14
HPCS/Tw-20 0.249 348.31 90.75
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Fig. 5 Effect of temperature on the corrosion rate and inhibition

efficiency of HPCS/Tw-20
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presence of compound inhibitors
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Fig. 8 Potentiodynamic polarization curves in the presence of dif-

ferent inhibitors
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LB E./V b/(mV -dec™) b/(mV-dec™)  J./(pA-em™) /%
BRI -0.427 128.39 -68.95 258. 60
HPCS -0. 440 132.31 -54.04 133.37 48.43
HPCS/Tw-20 -0.437 110.77 -60.72 24.43 90. 55
HPCS/Tw-20/SDBS -0.436 118.01 -62.20 16.27 93.71
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