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Application of two-dimensional nanomaterial/epoxy

composite coating in corrosion protection

ZHAO Mingyue', PEI Xiaoyuan™” , WANG Wei', LIU Shengkai' , LUO Shigang®, YAN Minjie®, XU Zhiwei"

(1. Key Laboratory of Advanced Textile Composites and Ministry of Education, School of Textile Science and Engineering,
Tianjin Polytechnic University, Tianjin 300389, China; 2. Carbon Technology Group Co. Ltd., Tianjin 300380, China)

Abstract: Two-dimensional nanomaterials are the best choice for anticorrosive coatings because of their lamellar

structure, dense hexagonal lattice, large specific surface area and excellent thermochemical stability. In this paper,

the

applications of two-dimensional nanomaterials in corrosion protection composite coatings are reviewed. The

barrier protection, inhibition protection and sacrifice protection of two-dimensional nanomaterials in epoxy resin

anticorrosive coatings are introduced firstly, and then the application ways and methods of common two-dimen-

sional nanomaterials in epoxy resin anticorrosive coatings are expounded. In addition, the problems of dispersion,

orientation and adhesion to metal substrate in the application of two-dimensional nanomaterials in anticorrosive

coatings and their solutions are also summarized. Finally, the application of two-dimensional nanomaterials in

epoxy anticorrosive coatings is summarized and prospected.
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Table 1 Anticorrosion effect of two-dimensional layered materials in coatings

Two-dimensional Corrosion Mass

nagomate.rlal/ quxy environment  fraction w/wit% Preservative effect Key character Ref.

anticorrosive coating
Ieon: 2.617x10° A-cm™  Good adhesion and excellent

Graphene/Epoxy 3.5wt%NaCl 0.5 ot ~0.094V corrosion resistance [24]

. Ioorr: 3.061x107 A-cm™  Low viscosity and good adhesion

Graphene oxide/Epoxy 3.5wt%NaCl 0.5 Eegpe: ~0.690 V. with steel surface [25]
Ion: 6.199x107 A-cm™  High hydrophobicity and good

Fluorographene/Epoxy 3.5wt%NaCl 0.5 Bt ~0.696 V impermeability [26]

B Toor: 4.960x10° A-cm™  High thermal stability and
Hexagonal boron nitride/Epoxy  3.5wt%NaCl 0.5 B, ~0.608V excellent corrosion resistance [17]
~ »  Good physical shielding
. . 9 AL 2
Molybdenum dlsulﬁde/EP0XY 3.5wt%NaCl 05 Icorr- 7.474x107 A-cm performance and long—term [42]

resin

Eeon: —0.0928V

stable corrosion resistance

Notes: I,,—Corrosion current density; E_,,—Corrosion potential.

P F 7 3.5wt%NaCl Ji§ il 34 5% o A 47 4 g SE IS
1) JL b B 78 8 >R JEURL 9 1) B2 4G . £5R T M ) 3
55 R B R bl I (o)« T I HL A (Bgor) o
P 1IRF T X B8 YR G K R RL /A A R TR )2 Y
HAh FEZRAE, fENE . BT Bk,

3 HFHERIBABFRTE

BT 448K MR s K 1 % R 2 Z ] 13
ATy, fEMEMIRIAR P S AR, A 24l
TCRLN, BEAR TR 20 bR RE . A VLR E M &
B RIS YRR NS, RESEEZ
R & 1825 . L, DA G4l ff ok — 2 40 K A1
FHI ARSI | Qe £ 30— 2k 40 Kb L AR R B S
TR FHES . Al iR R 2 S A JE AL R
25 = AN 5 T AT AR Ak 4 K R b 20 B
Rk R H o
3.1 FER LK RE TR B

THEGOK MR R R TEARAEE K, fERLF Y
HE T sy . eFEEAEHTT, 40KK A
il BB/ R, KA RIRM AW, IRA R
Jiig H E o 8 O A R £ P B R e 4 R AR B R
WIS EE , S B EE th B ar . fLIT A5 sk
B, MR B R AR R 2 ()™, 43F
AR I U 2 ) ) M B B T R T R, KRR
REE AR 2 SR R 0 )22 %) T i ok 1k e

AR o, AT RIAR B g K A R
SR EER R AL ST o B VR . SV AR AR
FHXE LR AT e W, I o A R R vk o
ARG . Song UK oy T 15 A 806 L,
3 3 e BE N B A S5 A R R R SR R R IT =2 (A Y

(a) Corrosive media

Metal
(b) Corrosive media

Metal

5 (a) SFAL R LA —ZEgRBERHE RS AT RIS B 112 5
(b) 3HAS R FE0B #  #2 J )
Fig.5 (a) Well-dispersed 2D nanomaterials extend the penetration path
of corrosive materials; (b) Poor dispersion leads to short

penetration paths!®®!
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Fig. 6 Diagram of chemical bonding between epoxy coating and steel

matrix modified by functional graphene oxide (FGO) coating”™
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