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Abstract

The main type of metal failure is corrosion. The special lamellar structure of grapheme is benefi-
cial to improve the corrosion resistance of anti-corrosive coatings and decrease corrosion loss.
This paper introduces the preparation principle, domestic and foreign research status and the
main gap of graphene in the field of anti-corrosive coatings and prospects the future development
trend of graphene anti-corrosive coatings.

Keywords

Graphene, Corrosion, Anti-Corrosive Coating

ASHER R AN SER N AR

%, §XE, HEA

WG ZERRL  pA ty, JB s
Email: llynbt@qq.com

WekE H . 20174812 H29H; FAHHM: 2018%F1H11H; KA HM: 20184E1/718H

HE

R ERRBIEZL N, ARIEERER T BREHAE R TRR BRI R e, R iR
%o ASCNARFEH LRI, ENSFFRIRANEZEERESTH, N7 ASIHBED R IR 5
FIR, HRETHBEHRBRBRREBES.

ES| M A5, WAUE, SNRYL A SRIG R SR U BT TR D). st TRES R, 2018, 8(1): 21-26.
DOI: 10.12677/hjcet.2018.81004


http://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2018.81004
https://doi.org/10.12677/hjcet.2018.81004
http://www.hanspub.org

ot

Rl

&

XK ia
AR, B, BiRRE

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

H A S0 AN B AR 2 5 BT — AR MR T, B A ot A S A LR = i R A
AW THIR, FAR T )V RE R A TS A LAE B R iRk . MRS T T2 6. A sl e oo
MEHERZ T REL BB RAER, FARK. Bkt E FEnEBEMBE, BRAKHRESZ, 5
W R B A TEAR KRR E L3R iR E U RE,  FLARRIR Y HE 2544 5 R TH R ] DAKCRIR T ik B
JEPERE[L].

2. ARFHMIRIFRZE

A SRR 2 H AT R A PIE[2]. DIRE ML IE R [3]i4% .

UL RIE B R I B DI DR S A R TR, BORJR A o B, B RIA 86, XM idx s i)
FEEEATE, HIAKNAEERE, @F&ET 10 2, A RE.

OB AE FAS [FIBRURAE Ni A5 AR TR ERTE SIC SR AME A KA 0 , 1l 4% 1 820 45 44 5 4
BB, TERERIUILR

SR JRVE R S M iR A e SR ALK, R BRI o TSR, R 22 RE M B AR AE
SRR, FRE R R B R £ R, R SRR R ISR B SR, Xl R AR
FIPEEAT, AN B R A S 2 A S PR AN B SR A, R — PR B2 B A SR A T B

3. ARIEHIBIRNASR

SR IEBI R R T KRB AR .

I ZE S M DORA] [5] (CVD). HALZEDTRL . (A AH IR [6] [7] (CBD) i ik B AN )2
H A SR B K TR FE M 3R T, X G iR 2 MR I T MBI v RE, (R & 7%
AR L2EE S, ARMESZI AL .

TREABGERMBER AN RES, A EEREHPIE R Z S, TR TR
M “CRRERL, BRI S A B G R M kA, IRmEIREMNIERE ), XREH
ATLLECH B AR TR, BARIR. SR BOAMKRE s

4. ERIMAZRERR
4.1. ESMRIR

H 2010 714G, A a2 BoR O BTN ZOR RIS, HAER T Juse, BhSE. B, ARIREs .
b fE s AL USRI MR DI RERPER], vhy 36, 26, H . BREISEFE XANMIX FRSE RN BB R A
SGARE B Se A SR I oA ] %% LURAE SR IR R, EAMNRRE RN BT T IR Z A AR, B

DOI: 10.12677/hjcet.2018.81004 22 =AW EESE YN


https://doi.org/10.12677/hjcet.2018.81004
http://creativecommons.org/licenses/by/4.0/

ot
ot
43

87— AR

Vincenzo 25:[8]FH APTES X 7 84 R HIHEAT Ttk s 13 15 A0 BB S R} 15 3 S8 0R I TR Jl f b 2 45 5
TRAE T A7 8805 0 00 5 MR BE AR B 70 20 I RHE, bl 46 7 7 JE0 e P e A S50 P40 A S8 I 5 bl

Mohammadi %5 [9]44 7 5 gH K i BRI AR 45 7 Bkl FERIT T I B A AT S AR
RE. WHFLRI, W0 0.5%F1 SE40K IR B il ME e S if, 380 TIRBH B BE MR, (R B 1 5 T
WEHHE 7.

Chang Kungchin 25 ik #E fAb S B il % T 7 s 0 SR e it R T8 7 4R 2 (it JE3 et pe AN <
WBBEVERE . S5 TR, IR0 1% F1 2807 0 SR Ik 0 B2 0 25 R it T3 et (R 47 20 28 H - 81.98%42 i 1] 98.79%,
AARNBEREILT 29%.

Krishnamoorthy %5 [1014 54 A S I NEE BRI AR, il 2% 1 — PP B i) A A SRR 9K IRkl . B b
BEDEREHEATIR IR RIZ ARG . Ak =AU MR . S5 R0, S SBIAE 9Kk R I
HH R L PR T FES o RE T, BB B SR K TV AT < T 5 TR R A R R P A

Ramezanzadeh % [11]#] % T &8 A B R ARG R E, @i X-H 2656 7 RE i A1 X-S AT H I T 1%
WER AN BIE SR AR, RIVE A SBIE R RA B RE R A8, RRERRE S E M
A BB AL S B T BB RIS A K 0.1 Wi AL A SRR I\ AR I 2 T RE s R R KR |
FERIRERACHT CI-FBELRE AE /7

Li SF[12] FERER IR AR GRS AT ok, (AR A TRIRE 5 . S5 REW, a8
FrRIAH] 0.4%H, A S T LT T4 8 AR R I DUZREE MR R, A SR TB N, #2sK
PR Z PR R

Chang K. C.ZE[13]l] 4% T —Fi7E = i [E 10 I BB K f S0 IR A IR RE 1 ek A S8 05 T D 21 3 4
WENRE RN IR, PR BB/ PR B R R, =R E G LR, 15 2 BK e .
WL TEM WEEAH SBIGTE RN BT, WA TR R, I E I #0853 20 A 846 S &4
B REE A RO IR = B . TR BEINAR B, TR0 1 wioo AT SR I BRI I 2 PR T 60%,
B R A S8 3G I 7 o SO AR i AT R, RSB T R AF B BH R AR o ARkl 2R SR R
FHXHF A ERRE, IR SR IE IR R B8 0, PP R 2 K T 40 10 fi5. Chang K. C.
S (141 25 7 BA B IR P AR B /K A SR 0 5% Y R A TR R R k), a5 SRIFIRER A, WRn T A SR
WRLE A B R ERE, IR ORY RE 19 B B G

Somayeh %5 [15]# f1 S5 R T & ReA, & 7 IH S AR ARIAEZM:, B & 73 51 MR A g
IH BIGEE AR, i A 22 TR X-S 2056 K 7 iR 7 A S B LB, R I R A 1R E
RERETE RN (1 2 T T B — 2 BHAK 2 B L B 4 JE e

Pu %5[16]H] CVD ¥:7E SUS304 AN AIEE B A EE 4N Ni/SUS304 Btk b AE KA s Wi i, R e 48
A SRR 1) SUS304 ANEAN 46 2 0 A8 R ik, R ik e R AR KT Ni/SUS304 ANE4R1F) 1/50
JEAi. Prasai ZF[17]K I, ik CVD vEH 2 B SBIGHE SIS R R I, L5 P LR i R ik
8 20 5.

Patricia %5 [18]44 A1 S8 M A EUENE N R A - S8 - R S Ube- R IR OB IR b i) % T 240, @l ER
WA 25 (DCP) T AL 22 BT 1V (ENS) X A S8 445 7 JES DL BRBEAT T 09, R A 38075 Re W8 B 1) i 2% I R0 AT
> FREMIZZNRE TS, PR TIRZMAIBEN, &8 7 A=A 0B e e .

Miskovic-Stankovic &F[19] AR A2 SARVTR I T iEE R TH B 46 1 A B Id 2, Rt —Fhi i
FANG 2 B0 88062 i DR R R BIER R, 45 SRR Al AL 2 SR URR i 7 V24 SR T o 4% 10
BIFRIZE 0.1 M &AL T A B E e R, B R A A R H % 1A BG IR E R R

DOI: 10.12677/hjcet.2018.81004 23 =AW EESE YN


https://doi.org/10.12677/hjcet.2018.81004

ot

Rl

&

2 Ja, BRI AL AP RE 5 40 B A R R JZ R B AR 7R, A Sl o 3R T ) A SR 0 TR =
BRI A SRIGIRIEA L, BA AR E R RE, SR RE T 22 R BOA S 21 R A LS
i

Mogera 55[20] A tH R — Pl Ni 2 i ] A BR ] #64 S8 0605 1) 75925 1207 0t AR e s U K
2R PR AR I AL 75 PR T SR %A SR, R A2 i 6 A R0 B B A AR B R IR E R, A7)
SREA IR PR e A s At

4.2. EAMK

2 AH T B A A SR AT TR IR, [ A SR T R R G, B R A SR R A AR
K7 S U 4 B4 5 A 2 A R SR 0 S IR O S SRR G R R, [ SRR A AL 2 2
TR T — KA T TAE.

Yu ZE[21] el & DRI A 880, SRS AN BN SRR 205 T A3 B R ikl . AHEE T4lRO8 0@
BE RN 2%Ih R4 SR R AT IR A (O JEE v M e, IRJZ IUARIT 2R B 37.9% 4 1 3 99.53%, IR
JE PRI AR P R i B2t 15 B9 v, i 2 el 298°C TH i 31 372°C, s AR & Y 1808 Mpa #i2 /51 31| 2802 Mpa.

Sun S [22]K FH A7 58 B 1 1) 2% S8 0 SR R Jig 52 AP RE L FE 1977 JE3 i sk, R 3R B AH
X 5 B 1SRN R G B A SE M R R, A AR E XS TR A B G IR G (1 B RE, AN T (R R 2 T
TPERETE

TR SR 23R A S IO B & B S S Rk b, 0 &2 2 B AR A IR B, A SR B 2 wit%.,
By B 35 wt%el, i #h 55156 FTIA 1000 ho %K BHORKFRAR T IRk Eek i & &, FRAK T3 )&
FE, A CRUE SR 2 2 A R AT 5 R

o [ A5 [241 K R M e (A S0 TN 1 R TR A I v 610 2% T SR A 1 S 7 5 ek« B v PR R AR
B A SRR B TS RAR A I 13 N H S S EIR S CVR i A M i, @ pTs ik 9 AN H B O I
(LI o B R RS IR B . T b 225 1000 /NG, IRER A Bk, AR AL & A
Ty, 3 7 AR AN T S AN R B S ke

TR SC[25] 8 I i R A A A SR (0 T VR A T A SR, A2 PR R U A L 2 50 b 2y O B S
W, R I RIS T R SRR R B YRR . BE R A SRR E 0 R e IR /N T A R S
RE, ER A R L AR AR AR =, B AR I AR T AR E A . R SRR SR 1%, A SRR
o3 % J2 1) 7 5 sk e i k1) e

IR 45 (2610 78 1 A0 8R035 72 7 JE TR P (O S FH oSG BH, A0 880 10 0N A A 48 & e TR A (O
B RS, KIET RIS EER, KRBT EMM AR, B> T i TR Ay 4.
MR EIE SR < 1%0, BEEE A RZE NP EAU M RE R 2525 M e bl A B0 S = I THE R, TR
S B IR T B PERE

R RS [ 27 T A S0 P TV 9 kol o KM SRR TR R ) R R PR S T LA B R AR
FRRIKMERRRL, T KRR A SO S T $h 55 M . Mo SRR VR NS 0.6%H , e I AH B 1)
BT, BERIRER SIRERSEEBIE M, HMAN R TS0 & S 2R S iRkl

5. FEEIE

A3 A S TR USRI 7 BBARERAS 1 — S8R, (HS EAMA LR E R BOR 220, 1%
RIAE
1) A ) R 2 b AR A A TR A A 7=, (E AR 7 ] 26 3R 10 45 A4 R E AL 22 P BT P2 1)

DOI: 10.12677/hjcet.2018.81004 24 =AW EESE YN


https://doi.org/10.12677/hjcet.2018.81004

ot
ot
43

SR VE 2 R

2) f SRR BRI O KT AN, A SR SR ) F T 45 A R A SR TR B B HLERLATS SR AN B
Wi, PR ZMETET ARBEMIENGS, 208 THRIES SREERmES0SEE, SBHTR
B A SR BRI R T RE R A IR

3) YKL SBIE A A A SR AR T S, AR 2T FUROE RO eI 1 A S AR SR T
BB BRI B RE MRS L fiff phq s ol R A0 N P A DL 23 B SR BRE M AL, A shds e 800 7 70 HIC
ORI 2 i fi] 240 A 0 91 8 e A T 55 I PR ) SR SR A L3

6. &g

A SBIRAE N — M PUR M AT, i “xkE 7 BB AR e A RO R B B
Sk (B SGRBERE, MTISESE [ e m iR p i, OGRS 7 &R Im a7, Bon rafaEa
B3 JE3 U B HE B i Bl P SO T R LT T B . 34, RS T ORI A SR, R DA R G A B2 ]
RHNIR UL A v 27 S L T N2 <z J S P OB R o BRI, A sk £ 977 5 0TSk O AT T AT S S A W2 2, 47
T EL R IR AN ] fh) 2 B /D A SRS s sl i AR B D7 A SR AR AE R S M i b )
SIoy HOEGE [V HES IS R A ko DRI, A IR T 75 2000 S HEAT KB TR AN BIWTTE, MSAEA AR
Rk, A SRR LE RIS B T s — i REHNAS SE Kb

SE Wk (References)

[11 3, S5, ILEE, & A S & & ARG R B IE T i S #ERE[I]. Thae £l 2013(44): 176-180, 185.

[21 BRESI. S80S S IR e eT 4 2 SR A B BT 70 [D]: [k 22 A0 3], Tote: LR, 2012.

[8] IARIE. BRAUKE 5 A B)E0E R AR IR E SARHH % K ReRF 70 [D]: [AlLA0w 3], alisk: WSR2,
2011.

[4] Bae, S., Kim, H., Lee, Y., Xu, X., Park, J.S., Zheng, Y., Balakrishnan, J., Lei, T., Kim, H.R., Song, Y.l. and Kim, Y.J.
(2010) Roll-to-Roll Production of 30-Inch Graphene Films for Transparent Electrodes. Nature Nanotechnology, 5,
574-578. https://doi.org/10.1038/nnan0.2010.132

[51 Brownson, D.A. and Banks, C.E. (2012) The Electrochemistry of CVD Graphene: Progress and Prospects. Physical
Chemistry Chemical Physics, 14, 8264-8281. https://doi.org/10.1039/c2cp40225d

[6] Lotya, M., King, P.J., Khan, U., De, S. and Coleman, J.N. (2010) High-Concentration, Surfactant-Stabilized Graphene
Dispersions. ACS Nano, 4, 3155-3162. https://doi.org/10.1021/nn1005304

[7] Lotya, M., et al. (2009) Liquid Phase Production of Graphene by Exfoliation of Graphite in Surfactant/Water Solutions.
Journal of the American Chemical Society, 131, 3611-3620. https://doi.org/10.1021/ja807449u

[8] Vesco, S., Barletta, M., Puopolo, M., et al. (2015) High Performance Composite Coatings on Plastics: UV-Curable
Cycloaliphatic Epoxy Resins Reinforced by Graphene or Graphene Derivatives. Surface and Coatings Technology, 272,
322-336. https://doi.org/10.1016/j.surfcoat.2015.03.046

[91 Mohammadi, S., Taromi, F.A., Shariatpanahi, H., et al. (2014) Electrochemical and Anticorrosion Behavior of Func-
tionalized Graphite Nanoplatelets Epoxy Coating. Journal of Industrial and Engineering Chemistry, 20, 4124-4139.
https://doi.org/10.1016/j.jiec.2014.01.011

[10] Krishnamoorthy, K., Veerapandian, M., Yun, K., et al. (2013) The Chemical and Structural Analysis of Graphene
Oxide with Different Degrees of Oxidation. Carbon, 53, 38-49. https://doi.org/10.1016/j.carbon.2012.10.013

[11] Ramezanzadeh, B., Ghasemi, E., Mahdavian, M., et al. (2015) Covalently-Grafted Graphene Oxide Nanosheets to Im-
prove Barrier and Corrosion Protection Properties of Polyurethane Coatings. Carbon, 93, 555-573.
https://doi.org/10.1016/j.carbon.2015.05.094

[12] Li, J., Yang, Z., Qiu, H., et al. (2013) Microwave-Assisted Simultaneous Reduction and Titanate Treatment of Gra-
phene Oxide. Journal of Materials Chemistry A, 1, 11451-11456. https://doi.org/10.1039/c3tal2228|

[13] Chang, K.C., Lu, H.1,, Lai, M.C., et al. (2014) Enhancement of Physical Properties of Electroactive Polyimide Nano-
composites by Addition of Graphene Nanosheets. Polymer International, 63, 1011-1017.
https://doi.org/10.1002/pi.4602

DOI: 10.12677/hjcet.2018.81004 25 =AW EESE YN


https://doi.org/10.12677/hjcet.2018.81004
https://doi.org/10.1038/nnano.2010.132
https://doi.org/10.1039/c2cp40225d
https://doi.org/10.1021/nn1005304
https://doi.org/10.1021/ja807449u
https://doi.org/10.1016/j.surfcoat.2015.03.046
https://doi.org/10.1016/j.jiec.2014.01.011
https://doi.org/10.1016/j.carbon.2012.10.013
https://doi.org/10.1016/j.carbon.2015.05.094
https://doi.org/10.1039/c3ta12228j
https://doi.org/10.1002/pi.4602

44
Rl
Bl

[14] Chang, K.C., Ji, W.F., Lai, M.C., et al. (2014) Synergistic Effects of Hydrophobicity and Gas Barrier Properties on the
Anticorrosion Property of PMMA Nanocomposite Coatings Embedded with Graphene Nanosheets. Polymer Chemistry,
5, 1049-1056. https://doi.org/10.1039/C3PY01178J

[15] Mohamadi, S. (2012) Preparation and Characterization of PVDF/PMMA/Graphene Polymer Blend Nanocomposites by
Using ATR-FTIR Technique. In: Theophanides, T., Ed., Infrared Spectroscopy-Materials Science, Engineering and
Technology, INTECH, London, 1.

[16] Pu, N.W., Shi, G.N., Liu, Y.M., et al. (2015) Graphene Grown on Stainless Steel as a High-Performance and Eco-
friendly Anti-Corrosion Coating for Polymer Electrolyte Membrane Fuel Cell Bipolar Plates. Journal of Power
Sources, 282, 248-256. https://doi.org/10.1016/j.jpowsour.2015.02.055

[17] Prasai, D., Tuberquia, J.C., Harl, R.R., Jennings, G.K. and Bolotin, K.I. (2012) Graphene Corrosion-Inhibiting Coating.
ACS Nano, 6, 1102-1108. https://doi.org/10.1021/nn203507y

[18] Okafor, P.A., Singh-Beemat, J. and Iroh, J.O. (2015) Thermomechanical and Corrosion Inhibition Properties of Gra-
phene/Epoxy Ester-Siloxane-Urea Hybrid Polymer Nanocomposites. Progress in Organic Coatings, 88, 237-244.
https://doi.org/10.1016/j.porgcoat.2015.07.005

[19] Miskovic-Stankovic, V., Jevremovic, ., Jung, I., et al. (2014) Electrochemical Study of Corrosion Behavior of Gra-
pheme Coatings on Copper and Aluminum in a Chloride Solution. Carbon, 75, 335-344.
https://doi.org/10.1016/j.carbon.2014.04.012

[20] Mogera, U., Kurra, N., Radhakrishnan, D., et al. (2014) Low Cost, Rapid Synthesis of Graphene on Ni: An Efficient
Barrier for Corrosion and Thermal Oxidation. Corrosion Science, 78, 384-391.
https://doi.org/10.1016/j.carbon.2014.07.015

[21] Yu, Y.H, Lin, Y.Y., Lin, C.H,, et al. (2014) High-Performance Polystyrene/Graphene-Based Nanocomposites with
Excellent Anti-Corrosion Properties. Polymer Chemistry, 5, 535-550. https://doi.org/10.1039/C3PY00825H

[22] Sun, W., Wang, L., Wu, T., et al. (2014) Synthesis of Low-Electrical-Conductivity Graphene/Pernigraniline Compo-
sites and Their Application in Corrosion Protection. Carbon, 79, 605-614. https://doi.org/10.1016/j.carbon.2014.08.021

[23] Phigk, xUBE, B A BSERESU R[] R 5 30, 2014, 8: 20-22 + 32.

[24] B, NI, A7 SR RILIR S ). HEREE L, 2014, 11: 11-14,

[25] FHESC. FRRMS A SBIGTED R B S A [D]: (W4 22 A0 3], MR B/RIE TR R, 2012

[26] HIHRT*, 2N, BT B PR IR A R IR S BT HT 5[] SRR 5304, 2015, 9: 30-34.

[27] WM, FAEA, AR, A SR T I E R R I [T]. iR 2014, 52(12): 17.

L !
LY
Hans iXllh
SPIRL R BB AT 2

1. FTJF40M T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
TFHBIRHELSE: [ISSN], AT ISSN: 2161-8844, HlIT[Zif]
2. FTFFENM T T http://enki.net/
Ao« bR SCHREE” BEN, AN SCERRE, BIAT A

WhaiE A http://www.hanspub.org/Submission.aspx
HATIME4E: hjcet@hanspub.org

DOI: 10.12677/hjcet.2018.81004 26 e TREEHA


https://doi.org/10.12677/hjcet.2018.81004
https://doi.org/10.1039/C3PY01178J
https://doi.org/10.1016/j.jpowsour.2015.02.055
https://doi.org/10.1021/nn203507y
https://doi.org/10.1016/j.porgcoat.2015.07.005
https://doi.org/10.1016/j.carbon.2014.04.012
https://doi.org/10.1016/j.carbon.2014.07.015
https://doi.org/10.1039/C3PY00825H
https://doi.org/10.1016/j.carbon.2014.08.021
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjcet@hanspub.org

	Study on the Application of Grapheme in the Field of Anti-Corrosive Coatings
	Abstract
	Keywords
	石墨烯在防腐涂料领域的应用研究
	摘  要
	关键词
	1. 引言
	2. 石墨烯的制备方法
	3. 石墨烯的防腐应用方式
	4. 国内外研究现状
	4.1. 国外现状
	4.2. 国内现状

	5. 主要差距
	6. 结论
	参考文献 (References)

