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dimentary water of crude oil storage tank. With the sedimentary water of actual oil storage as corrosive medium, and self-made

graphene primer and graphene finish paint as protective coating system, electrochemical impedance spectroscopy, potentiody-

namic polarization curves in combination with salt spray test were used to investigate corrosion behavior and failure derivation

mechanism of graphene coating system in sedimentary water. The graphene primer had certain protective effect on carbon steel

in initial period of soaking. Water molecules penetrated into the coating gradually and the coating failed gradually as the soaking

duration prolonged. The protective effect of the coating on the carbon steel in the sedimentary water could be significantly im-

proved by the combination of the graphene primer and graphene finish paint. After 46 days of soaking, the coating resistance of

graphene composite coating was still 162 MQ-cm. The graphene primer + graphene finish paint coating system has excellent

protective effect on oil tank baseplate in the sedimentary water. The study results have theoretical guiding significance on coat-

ing material selection of oil tank baseplate.

KEY WORDS: oil tank; graphene; composite coating; sedimentary water; electrochemical impedance; corrosion mechanism;

protective mechanism
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Tab.1 Formula of graphene primer coating

wt%
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WEIREF 2~5 i) 0.5~1.0
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Tab.2 Formula of graphene finish paint

wt%
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Tab.3 Content of elements in sedimentary water
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Fig.1 Nyquist and Bode plots of graphene primer coating being soaked in sedimentary water for different duration: (a) Nyquist
plot for 2~34 d, (b) Bode plot for 2~34 d (frequency-phase angle), (c) Bode plot for 2~34 d (frequency-impedance), (d) Nyquist
plot for 37~46 d, (e) Bode plot for 37~46 d (frequency-phase angle), (f) Bode plot for 37~46 d (frequency-impedance)
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Fig.2 Equivalent circuit diagrams used to fit the EIS for model: (a) initial soaking, (b) post-soaking
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Tab.4 Electrochemical parameters of graphene primer being soaked in sedimentary

Time/d RJ(Q-cm?) OJ/(UF-cm™) n RJ/(MQ-cm?) Ou/(uF-cm™) n R /(MQ-cm?)
2 0.01 0.0029 0.86 385
8 0.01 0.0049 0.82 186
16 0.01 0.0072 0.78 157
24 0.01 0.0096 0.82 106
34 0.01 0.0231 0.86 7.4 0.117 0.56 1.77
37 0.01 0.0564 0.82 261 0.394 0.62 0.98
42 0.01 0.0891 0.56 0.81 0.568 0.56 0.65
46 0.01 0.1240 0.73 0.41 1.254 0.63 0.32
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Fig.3 Nyquist and Bode plots of graphene primer + grapheme
finish paint being soaked in sedimentary water for different
duration: (a) Nyquist plot, (b) Bode plot (frequency-phase
angle), (c) Bode plot (frequency-impedance)
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Fig.4 Variation curve of R, values of graphene primer + gra-

pheme finish paint being soaked in sedimentary water for
different duration
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Fig.5 Potentiodynamic polarization curves of graphene coat-

ing/carbon steel electrode and carbon steel electrode being
soaked in sedimentary water after 46 days
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Fig.6 Photos of graphene primer +grapheme finish paint under salt spray test
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