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Abstract: Graphene/organic polymeric composite coating materials have superior barrier properties compared
with pure polymeric materials. However, due to high surface energy and intermolecular force between graphene,
the potential application of graphene in anticorrosion and other fields is limited. In this paper, a fluorinated ac-
rylate copolymer was synthesized by conventional free radical copolymerization, and then acetylized graphene ox-

ide was synthesized by modifying graphene oxide with propargylamine. Then, the terminal cyano group of fluorin-
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ated acrylate copolymer was grafted onto the surface of acetylized graphene oxide by covalent bond through click
chemistry reaction. Hydrophobicity analysis indicates that the water contact angle of the fluorine-containing co-
polymer functionalized graphene is 153°, and the water contact angle is increased to 171.3° when the prepared func-
tionalized graphene is applied to the steel-plate substrate. The scanning electron microscope indicates that the 300-
600 nm hemispherical grafted part is grown on the alkynylated-graphene surface. The fluorine-containing copoly-
mer functionalized graphene/epoxy resin composites are applied to the carbon structural steel, and the corrosion
protection performance is characterized by both Tafel curves and electrochemical impedance spectroscopy. The
results show that the current density I,,, of the prepared composite coating with fluorinated graphene content of
0.5wt% is the lowest (8.872x10™? A/cm?), which is 1-2 orders of magnitude lower than that of other coating samples.

In summary, the coating materials prepared in this experiment have excellent anticorrosion properties. This re-
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search provides a new strategy for the development of graphene anticorrosion coating materials.

Keywords: graphene; functionalization; superhydrophobicity; composite coating; anticorrosion
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Fig.1 Schematic illustration of the preparation procedures for superhydrophobic modified graphene composites (FAGO)
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Table 1 Fitting corrosion data of coated 45" carbon steel samples in 3.5wt% NaCl solution by Tafel polarization curves

Sample Eeor/V I o/ (a-cm™) b,/(V-dec™) b./(V-dec™) Veor/ (mm-year™)
Wax -0.284 1.665x10°° 7.801 -11.732 1.932x107*
FAGOy 5,19/ EP -0.206 8.872x107° 16.890 -13.401 1.032x107*
FAGO) gys,/EP ~0.226 1.999x10°® 12.817 ~13.913 2.327x107
FAGO), 5,/EP ~0.231 2.111x107 4.583 -4.905 2.454x107

Notes: Corrosion current density (I.,,), anodic Tafel slope (b,), corrosion potential (E,), corrosion rate (v.,,) and cathodic Tafel slope (b.)

were calculated via electrochemical analyzer instrument.
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Fig. 14 Optical photos of 45" carbon steel samples coated with FAGO 5,,.%/EP after soaking in artificial simulated seawater for 1 day,

25 days and 55 days, and soaking in acid solution for 25 days and 70 days
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