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Abstract: With the wide application of corrosion inhibitors, the negative effects of traditional corrosion inhibitors on environment and biology
are becoming more and more obvious. The development of high-efficiency corrosion inhibitors with high water solubility, health, non-toxic and
green environmental protection has become a research hotspot. Based on the good dispersibility and non-toxicity of nano colloidal SiO, in water,
the loading of (Poly-(L-DOPA)) on nanocolloidal SiO, is achieved by graft polymerization of levodopa on the surface of nanocolloidal SiO,.
The prepared Poly-(L-DOPA)-SiO, corrosion inhibitors have low cytotoxicity and good dispersibility. The corrosion inhibition of Q235 carbon
steel is investigated by Poly-(L-DOPA)-SiO, in 1 M HCI. Fourier infrared spectroscopy, UV-vis absorption spectroscopy and X-ray diffraction
results confirm the synthesis of Poly-(L-DOPA)-SiO,. The electrochemical results show that the corrosion inhibition efficiency increase with
the increase of Poly-(L-DOPA)-SiO, concentration, and the corrosion inhibition efficiency reaches 85.9% when the concentration of
Poly-(L-DOPA)-SiO, is 500 mg/L. The addition of Poly-(L-DOPA)-SiO, cause a significant change in the cathodic-anodic slope of the

polarization curve, indicating that both the metal oxidation reaction at the anode and the reduction reaction of O, / H* at the cathode and are
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inhibited, which suggests it is a kind of hybrid inhibitor. Scanning electron microscopy and laser confocal microscopy observe that

Poly-(L-DOPA)-SiO, forms a protective film on the metal surface and effectively inhibits the corrosion of carbon steel by acidic solution. The

corrosion inhibitor takes biomass L-DOPA as raw material and nano SiO, as carrier, which provides a new idea for the synthesis of green and

efficient corrosion inhibitor.

Keywords: nano colloidal silica; surface grafting polymerization; poly-(L-dopa); corrosion inhibitor
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Table 1 Polarization curve fitting parameters of Poly-(L-DOPA)-SiO,

Concentration

Corrosion potential ~ Corrosion current density — Tafel slope of anode Tafel slope of cathode Surface coverage

Efficiency of

C/(mg/L) Ecorr/ MV icorr/ (WA / cm?) Ba B 4 corrosion  / %

0 —428 3306.7 196 ~127 - -
50 —439 2125.2 146 -100 0.357 35.7
100 —442 2 066.3 147 -110 0.375 375
200 —443 1336.3 142 -101 0.596 59.6
300 —447 7425 132 -84 0.776 77.6
500 —434 465.4 122 -75 0.859 85.9
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Fig.7 Polarization curves of Q235 carbon steel immersed in
1 M HCI solution containing different concentrations of
Poly-(L-DOPA)-SiO, for 2
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Fig. 8 Nyquist (a) and Bode (b and c) diagrams of Q235 carbon steel immersed in 1 M HCI solution containing different

concentrations of Poly-(L-DOPA)-SiO, for 2 h, equivalent circuit (d)
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Table 2 EIS fitting parameters

Concentration C / Solution resistance

Double layer capacitance

Charge transfer resistance Efficiency of the corrosion

(mg /L) Re/ (Q + cm?) Cq/ (MF + cm™?) Rt/ (Q + cm?) IE/ %
0 1.88 0.845 8.55 -
50 1.83 0.602 10.87 21.3
100 2.01 0.633 11.21 23.7

200 2.14 0.818 13.61 37.2
300 2.19 0.301 35.47 75.9
500 1.96 0.290 37.76 77.4
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Fig. 9 SEM image of Q235 carbon steel immersed in
1 M HCI solution containing different concentrations of
Poly-(L-DOPA)-SiO, for 2 h
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Fig. 10 CLSM image of Q235 carbon steel immersed in
1 M HCI solution containing different concentrations of
Poly-(L-DOPA)-SiO, for 2 h
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