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Figure 1  Optical microscope images SEM of low carbon steel substrates with various coatings of

(a){CNTs, (b)PANI, (¢)PCNT2 and (d) PCNT3
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Figure 2 Optical microscope images SEM of St-12 substrates with various coatings of (a)PPy,
(b)PPy-chitosan, (¢) MWNTs-PPy and (d) MWNTs-PPy-chitosan(amplification 15000)
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Table 1 Some common anticorrosion coatings
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& ~ HBUA Resin

Good dispersion and interfacial adhesion

HBUA/MWCNT composite

K3 MWCNT-HBUA & &+ RHE 7o A E VR F RS AR AR
Figure 3 Schematic diagram of MWCNT-HBUA composites’ n-n and hydrongen bond interaction
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Figure 4 Schematic diagram of synthesis nano container with three-stepsedimentation methoft*!]

0 KA DR A Do R R S ) e Al 2 T A R TR A AR R A AN R (RS B 9 2 R T A
— L0 i) A AR i R (1) ML AR 7 RERE o o 2B 7 A R 5 (2) T 0 T IR Y S P A 7 . CNT's B [ 3R i 73
BRI 5 (B BRGA KA 5 8 73§ AR TR AL LA 0SS A4 AN B 5 () 525 R Tk A= 77 T 206 Fr
A . BT CNTs il #5108, Meng 45" LA S — 9 MOF's [a] i 7F Sy $4 A 2o B v 1 ik £ 5700 R sk 9L, T
PEdl# CNTs i 7 — R MIE 18 ™ Mol 8 CNTs f975 3% s 81 0 CNTs 23 i) i, 3= B2 il i i 44
KA 1 2 T Zh BE AR IO L Sl A9 AR ML S B 0 R S W SRR 2 = A D7 TR T . A Rk LR (R
T A BE A R B 25 0 AR T S T AR T e T AR AR 7 A R . AR TR A S R v A (0 P R A 20
BHEBHH R, FREOWN RRE O T L H & ORI CNTs-REWEZ SR E IR K ES
Je (8 £S5 10

10. 14028/j. cnki. 1003-3726. 2018. 08. 010



5 83

I
>
&
&

iz

5 Xk -

(1]
2]
[3]
[4]
(5]
[6]
7]
[8]
L9]
[10]
(11]
(12]
[13]
[14]
[15]
[16]
(171
(18]
(191
[20]
(21]
[22]
(23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
L40]
[41]
[42]
[43]
[44]
[45]

lijima S. Nature, 1991, 354(6348) :56~58.

Wu T M, Lin Y W, Liao CS. Carbon, 2005, 43(4):734~740.

Gogotsi Y. Carbon, 2009, 47(15):3585~3586.

Shirakawa H, Louis E J, Macdiarmid A G. ] Chem Soc, 1977, 16 (16):578~580.
Gupta K, Jana P C, Meikap AK. Synth Met, 2010, 160 (13):1566~1573.

Wang H L, MacDiarmid A G, Wang Y Z. Epstein. Synth Met, 1996, 78(1).:33~37.
Volder M D, Tawfick S, Baughman RH. Science, 2013,339(6119):535~539.
Renner F U, Stierle A, Dosch H. Nature, 2006, 439(7077).:707~710.

Stierle A. Sci, 2008, 321(5887):349~350.

Hao L, Zhang S, Dong ] Corros Sci, 2011, 53(12):4187~4192.

Chang K C, Hsu C H, Lu H 1. Express Polym. Lett, 2014, 8(4).243~255.
Chang K C, Ji WF, Li CW. Express Polym. Lett, 2014, 8(12):908~919.

Li Y. Yang Z. Qiu H. ] Mater Chem A, 2014, 2(34):14139~14145.

Kalendova A, Vesely D, Kohl M. Prog Org Coat, 2015, 78.:1~20.

Tomi¢c M, Dunjic B, Bajat J. Prog Org Coat., 2014, 77.518~527.

Chang C M, Lee T Y. Weng CJ. J Mater Chem A, 2013, 1(46):14719~14728.
Tomi¢c M, Dunjic B, Bajat J. J Coat Technol Res, 2016, 13(3) :439~456.

Canosa G. Alfieri P V., Giudice CA. Prog Org Coat, 2012, 73:178~185.

More A, Mhaske S. Prog Org Coat, 2016, 99:240~250.

Khemasiri N, Chananonnawathorn C, Horprathum M. Adv Mater Res, 2013, 802 242~246.
RN, A, BR/ANVEAE. P EAT (4R M. 2003, 13(4): 996~1000.

TA e BR/NAE, SRR IS EI, 2002, 23(1): 6~9.

MRICHS, AR, AR, MRRL S S TR, 2005, 23(2): 218~220.

Nguyen T D, Nguyen T A, Pham M C. ] Electron. Mater, 2004, 572 (2):225~234.
FFE, BRPCHL , AR EFAE. JRopt Tk, 2006, 36(7): 4~7.

XIEE. Wk Tk, 2007,37(6):16~18.

Oueiny C, Berlioz S, Perrin F X. Prog Polym Sci, 2014, 39(4):707~748.

Kumar A M, Gasem Z. Prog Org Coat, 2015, 78(4) :387~394.

Yang C L, Wei H G, Guan L T. J Mater Chem A, 2015, 3(29):14929~14941.
Tian Z, Yu H, Wang L. RSC Adv, 2015, 45(46) :28195~28208.

Yeole K, Mahajan L., Mhaske S. Polym Compos, 2015, 36(8):1477~1485.

Tonita M, Pruna A Pruna. Prog Org Coat, 2011, 72(4) .647~652.
Ashassi-Sorkhabi H, Bagheri R, Rezaei M B. ] Mater Eng Perform, 2015, 24(1).385~392.
Spitalsky Z, Tasis D, Papagelis K. Prog Polym Sci, 2010, 35(3): 357~401.

Guo Z H, Lee SE. Kim H. Acta Mater, 2009, 57(1):267~277.

Guo Z H, Park S, Wei S Y. Nanotechnology, 2007, 18(335704) :5~7.

Zhong G F, Warner ] H, Fouquet M. ACS Nano, 2012, 6(4):2893.

Ding D, Wei H, Zhu J. Energy Environ Focus, 2014, 3 (1):85~93.

Wei.H G Ding D W, Wei S Y. J] Mater Chem A, 2013, 1(36):10805~10813.
Naik R B, Jagtap S, Ratna D. Prog Org Coat, 2015, 87.:28~35.

Yeole K, Agarwal IP, Mhaske S. J Coat Technol, 2016, 13(1):1~10.

Hermas A E, Salam M A, Al-Juaid S. Prog Org Coat, 2013, 76(12):1810~1813.
Deshpande P, Vathare S, Vagge S. Chem Pap, 2013, 67(8):1072~1078.

XuJ, Yao P, Jiang Z. J Appl Polym Sci, 2012, 125(S1):334~341.

Meng J S, Niu CJ, Xu L H. J Am Chem Soc, 2017, 139(24) .8212~8221.

10. 14028/j. cnki. 1003-3726. 2018. 08. 010



+ 58 - = ix T i {1 2018 4F 8 H

Research Progress of Carbon Nanotubes in Anticorrosion Coatings

LIU Heng-hao', LIU Ling-1i**
(1. Chengdu Institute of Organic Chemistry, Chinese Academy of Sciences, Chengdu 610091, China;

2. Guangzhou Institute of Chemistry, Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: Carbon nanotubes (CNTs) have unique one-dimensional nanostructure and meaningful physical and chemical
properties. It is doped with polymers to prepare anticorrosion paints. which could significant improve the anticorrosive
performance of coatings. The recent research progress of CNTs doped with various polymers, including polyaniline
(PAND, polypyrrole (PPy), polyurethane (PU) and epoxy resin (EP) to prepare polymer composites anticorrosive
coatings are reviewed. The properties of these coatings are summarized, and the challenges and problems of preparing
CNTs composites anticorrosion paints are pinpointed. In addition, its perspective applications in anticorrosive industries are
forecasted.

Key words: Carbon nanotubes; Anticorrosive coatings; Polymer composite
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