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Resear ch process on oriented graphene composite corrosive coatings

HUANG Zhewei', JIANG Laixu', ZHU Yiming', KANG Sibo*"
(1. Marine Design and Research Institute of China, Shanghai 200011, China; 2. State Key Laboratory of Marine Coatings,
Marine Chemical Research Institute Co., Ltd., Qingdao 266071, Shandong, China )

Abstract: The disordered random arrangement of graphene has become the bottleneck that hinders further
improvement on the performance of graphene composite anti-corrosion coatings. From the perspective of
graphene orientation sequencing, a lot of research work have been carried out in the aspects of topological
optimization, orientation arrangement strategy and the influence of orientation arrangement on coating
anti-corrosion properties. In this review, the theoretical study on graphene topology optimization was
introduced, with several shielding performance models of graphene composite coatings summarized. The
external field control methods based on electric field and magnetic field, as well as self-assembly methods
such as layer, evaporation induction and extraction filtration induction were then described, with advantages
and disadvantages analyzed, while the effects of graphene orientation on low frequency impedance and
service life of anti-corrosion coatings were summarized. Finally, suggestions for developing industrial
applications of oriented graphene composite anticorrosive coatings were discussed: Further optimize the
topology of graphene through finite element simulation methods, develop a large-area oriented graphene
composite coating technology suitable for industrial applications, break through the bottleneck of graphene
percolation value through directional layout technology, properly solve the contradiction between graphene
longitudinal spacing as well as coating conductivity, and set industry standards for oriented graphene
composite coating testing.
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Fig. 1 Problems caused by random distribution of graphene:
Limiting corrosive properties (a)l’®; Corrosion
promoting activity (b))
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Fig. 2 Theoretical models of horizontal arrangement (a),
random arrangement (b) and vertical arrangement
(c) of graphene in polymer matrix!'*!
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()% Applying alternating electric filed during the curing process (b)*")
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Fig. 4 Preparation of oriented graphene composite coating based on electrophoretic deposition: Cathodic electrophoretic
deposition methods based on cationic modification (a, b)?>*¥); Anodic electrophoretic deposition based on acetic acid

modification (c)*¥
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intensity on graphene orientation sequencing (b)2®
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Fig. 6 Layer by layer self-assembly methods: Self-assembly based on hydrogen bonding (a)P”); Self-assembly based on
electrostatic adsorption (b)P'); Spin coating self-assembly (c)i**
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Fig. 8 Self-assembly method induced by volatilization: Directional sequencing of RGO induced by heated volatilization (a)
and relationship between GO additive amount and its orientation (b)P*>%; Oriented sequencing of PEI-modified GO

induced by solvent evaporation (c)M*"!
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