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ABSTRACT: This work aims to study corrosion resistance of graphene/sodium metavanadate/organic silicone modified resin
composite coating on carbon steel plate. Functionalized graphene of stable water dispersibility was synthesized in poly-
mer-assisted electrochemical method and then added sodium metavanadate/organic silicone modified resin coating for surface
anticorrosion of carbon steel plate. Structure and water dispersibility of the graphene were characterized with transmission elec-
tron microscopy, Raman spectroscopy and nanoparticle size analyzer. Corrosion resistance of the graphene/sodium metavana-
date/organic silicone modified resin composite coatings were studied with Tafel curve, electrochemical impedance and copper
sulfate dripping test. The results of transmission electron microscopy and Raman spectroscopy demonstrated successful prepara-

tion of graphene. Zeta potential of SMA-graphene was about =50 mV, which endowed the graphene with excellent water disper-
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sibility. Compared with sodium metavanadate/organic silicone modified resin coating, corrosion current density of the coating

containing grapheme decreased sharply to 0.554 x 10°® A/em? when the graphene content was 0.10%. In the electrochemical

impedance test, the composite coating containing 0.10% graphene had the maximum impedance and exhibited excellent corro-

sion resistance. Corrosion resistance of the graphene/sodium metavanadate/organic silicone modified resin composite coating

were enhanced with the addition of prepared graphene as barrier property of the improved corrosive medium (water and oxygen)

is improved.

KEY WORDS: graphene; water dispersibility; functionalization; electrochemical exfoliation; composite coating; corrosion resistance
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Fig.3 Raman spectrum of graphene
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Tab.1 Electrochemical corrosion parameters of Tafel

curves
eSS Joor/ (X100 Arem™)  Egon/V
TR 25.3 0.769
0% B Ii i B IR)Z 1.59 -0.667
0.05% 1 BIGE A IWRE 0.929 -0.662
0.10% 1 B I 2 5 12 0.554 -0.635
0.15% 1 BIGH A IRE 0.814 —-0.641
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