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Fig. 1. Anticorrosion mechanism of graphene: (a) Barrier effect!'; (b) shielding effect!'”); (c) corrosion inhibition synergy!®l; (d) en-

hancement of coating adhesion['”); (e) cathodic protection); (f) self-healing effect?!.
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Fig. 2. Performance of CVD graphene as an anticorrosion layer: (a) Schematics of graphene as a chemically inert diffusion barrier;

(b) photograph showing graphene coated (upper) and uncoated (lower) penny after HyO, treatment (30%, 2 min); (c) photographs

of Cu and Cu/Ni foils with and without graphene coating taken before and after annealing in air (200 °C, 4 h).
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Fig. 4. Schematics of inhibition mechanism on carbon steel
surface for FGO in solution/.
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K 5 DETA, GO #l DETA-CO [y HOMO 1 LUMO 44 [ 140 (a) HOMO [&; (b) LUMO [
Fig. 5. HOMO and LUMO distribution maps of DETA, GO and DETA-GOM: (a) LUMO; (b) HOMO.
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Fig. 6. Schematics of the preparation of raspberry-like hollow polymeric microspheres loaded with BT A,
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Fig. 7. Preparation process of graphene-based nanocontainer!*2.
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Fig. 8. Corrosion protection mechanism of 8-PG-BTA/EP coating
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Fig. 9. Defects of graphene films promote the corrosion of metals(**l.
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Fig. 10. Atomic-scale simulations of molecular diffusion through SLG and FLGP?: (a) Schematics and the calculated energy barrier
for a water molecule to diffuse through a defective SLG; (b) schematic showing the easiness of reactive species such as oxygen and
water molecules to diffuse through SLG and oxidize the Cu surface; (c) schematics and the calculated energy barrier for a water mo-
lecule to diffuse through a defective BLG; (d) schematic showing the difficulties for oxygen and water molecules to diffuse through

polycrystalline trilayer graphene and contact with the underlying Cu surface, even when the trilayer graphene contains multiple GB

defects.
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Fig. 11. (a)—(c) Cyclic voltammetry of GO samples (S-1 to S-6) modified on GCE in 5 mmol/L Kj[Fe(CN)g] containing 0.1 mol/L
KClI solution; (d) I, of the samples with different oxidation levels’l.
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Fig. 12. Cross-sectional SEM images for the PU/GnP composites (GnP with weight fraction of 1%, (a)-(d) low magnification,
(e)—(f) high magnification): (a), (e) PU/H100; (b), (f) PU/M25; (c), (g) PU/M5; (d), (h) PU/C75009.
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Fig. 13. Schematic model for the permeation of the corrosive agent passing through the coating layer of the PU composite contain-

ing GnP with weight fraction of 1%/%.
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Abstract

As an emerging material, graphene has become a research hotspot in the field of anti-corrosion because of
its excellent chemical inertia and permeability resistance. In this paper, combined with the latest research
results, the applications of graphene film and graphene powders in the field of anti-corrosion are discussed more
comprehensively. First, the anti-corrosion mechanisms of graphene (mainly including barrier effect, shielding
effect, corrosion inhibition synergy, enhancement of coating adhesion, cathodic protection, and self-healing
effect) and its corresponding coating preparation methods (graphene film prepared by chemical vapor deposition
method and composite coatings prepared with graphene powders) are introduced. Then, the influences of
different factors such as defects, conductivity, oxidation degree, flake size, and content of graphene on the anti-
corrosion performance are discussed. Finally, various methods are comprehensively compared with each other,
and future development is prospected. This paper not only reviews the existing work, but also has a certain

reference value for preparing graphene materials with better corrosion resistance in the future.
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