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Abstract: The adhesion and electrochemical properties of conventional heavy-duty anti-corrosion coating(conventional

coating) and graphene heavy-duty anti-corrosion coating ( graphene coating) were studied. The corrosion resistance

of steel pipe piles in offshore wind farm protected by sacrificial anode and graphene coating was studied by numerical

simulation method. The results show that the adhesion of graphene coating is significantly greater than that of

conventional coating. The corrosion current density of graphene coating is reduced by one order of magnitude

compared with that of conventional coating, and its corrosion potential rises, indicating that the anti-corrosion effect

of graphene coating is better. Compared with the conventional coating, the use of graphene coating can significantly

reduce the corrosion rate of steel pipe pile and improve the cathodic protection effect of the coating.
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Table 1 Adhesion of conventional coating and graphene coating

MPa
No. Conventional coating Graphene coating
1 9.12 12.50
2 10.41 12.18
3 9.81 12.70
4 10. 54 11.89
5 10. 89 12.15
6 10. 10 11.25
Average 10. 20 12.10
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Table2 Corrosion current density and corrosion potential of
conventional coating and graphene coating

Conventional coating Graphene coating

No 1.X10° I.X10°

Gomy FalV W Bl
1 23. 40 —0.58 1.22 —0.21
2 21.20 —0.56 1.25 —0.23
3 26. 20 ~0.62 1.19 ~0.20
4 20. 30 —0.53 1.23 —0.22
5 21.00 —0.54 1.26 —0.21
6 20. 50 —0.53 1.26 —0.24
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Table 3 Model calculation parameters

Temperature/K Anode eqL'lilibrium Steel ()xidatior? equilibrium Exchange current density/(A-m™?)
potential/V potential/V Steel Coated steel
283.15 —1.050 —0.693 1.00x10"* 1.25x10°
Tafel slope of steel Limiting current density/(A+m"?) Conductivity/(S+m ")
oxidation/mV In seawater In sea mud Seawater Sea mud
100 —0.10 —0.02 3.2 1.3
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Fig.5 Potential on the surface of steel pipe pile in seawater
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