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ABSTRACT: To improve the corrosion-protection performance of polyaniline (PANI) coating and clarify its anti-corrosion
mechanism, modified graphene oxide (GO) was used as reinforcement to improve the performance of PANI coatings. GO was
functionally modify by in-situ polymerization of PANI, whose growth state on the GO surface was regulated. The structure and
morphology of functionalized GO were characterized and analyzed by Fourier infrared transform spectrometer (FTIR), X-ray
diffractometer (XRD), X-ray photoelectron spectrometer (XPS), Raman spectrometer (Raman) and field emission
high-resolution scanning electron microscope (FESEM); Then functionalized GO was introduced into the PANI coating and
prepared PANI/GO composite coatings. Electrochemical impedance spectroscopy (EIS) was used to study the corrosion
protective effects of PANI coatings and different PANI/GO composite coatings on stainless steel substrates and discuss their
corrosion resistance mechanisms. The results show that PANI grows uniformly on the GO sheets, and its structure and
morphology can be effectively regulated by controlling the amount of aniline. Moreover, the in-situ polymerization of PANI
promotes the peeling and stretching of the GO sheets and improves its dispersion and compatibility in the coating. Compared
with the pure PANI coating, the PANI/GO composite coating has a larger stable open-circuit voltage value, and when the mass
ratio of aniline to GO is 5 : 1, the dispersion effect of functionalized GO is optimal and the enhancement effect for the
anti-corrosion protection performance is also the most. At this time, the composite coating exhibits the largest capacitive
reactance arc diameter, highest charge transfer resistance and smallest electric double layer capacitance. In conclusion, PANI
coating can form a protective layer with a shielding effect on the metal surface, but its non-compact morphological structure and
molecular configuration changes under corrosive environment limit the corrosion protection performance of the coating. The
introduction of functional structured GO, especially under the condition of the best GO dispersion, can effectively improve the
compactness and anti-permeability of the coating, and further inhibit the damage of the coating structure due to the molecular
configuration changes caused by the proton reaction, thereby enhancing the corrosive protection performance of the coating.

KEY WORDS: polyaniline coating; graphene oxide; chemical modification; corrosion resistance; electrochemical impedance

spectroscopy; anti-corrosion mechanism
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jsin(nm/2)]}, Hrb o FCERMNA, o AFFE MO
KBST Qg AT R R B A 45 A 5 A i Ak 22 ]
PAEERE, H o HBK, Qa8 KK
T HU R BT, AN 0 2 T 5 H T TR
FEMLE, H Qg (HAK . PANI 52t TREAK T /K 431
5RGMIEM w2, FE Qa EFEM; Wi
PANI/GO [ ¥RJZMA MR, HmRIH T HAKm
Oq fl , X — 2 FH: T PANVGO 11 AREEAN SR SR

BRI . R, HSWRZLBRA X, YUkt
GO TEAERT, R M3, X FEEt T 2 B0s
B, H R, {EH7E PANUGO TTREHIBFIRK, %
EIS [ S BHBT R £ W, PANT/GO ¥ JZ ))& i B 47
PLBE 55 NI AEML GO PR T PANI &2 AYLER
R,E T EFRAKBSBERZE R, IERZ/ 2R
it & AL RN, MTEE T R R A WIR)E
{14 BEL PR 1 R

x1 FEN. 4 PANIREFARE PANI/GO EEREN
BEHIEMNE S H

Tab.1 Impedance spectrum fitting parameters of stainless
steel, pure PANI coating and different PANI/GO compo-
site coatings

weo/%  RJ/(kQ-em®)  R/(kQ-em®)  Qg/(uF-em )
Blank 0.628 0.239 5.38
0.00 1.98 0.395 0.849
9.09 3.674 0.681 0.783
11.11 15.67 — 0.143
16.67 12.031 — 0.442
33.30 11.667 0.76 0.609

2.3 [BimRR

LA 22 S 5 U 2 R A9 SEM TR SR A& 7
FER o BT ik Al I R A AR, ANERAN 2 1 2 5]
T E AR, T P ARIRE ik 8, AR K
EASURMBEE, HIE MBS Ta. MAFEHE
T A — RS ZR, gt ik E g, A
TR A ol SR = MR VR, 2w MY
A, HAAERER ZIE T (LR 7b), YRR 2
HI AT RELL GO S5 , B i 2 1 A4 85 ik R 250 B St 22 0
W PANI/GO 1 1231 H IER 40 J ph X3, HIR )2
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PRER R B B EE AR B, DM 25
WRIZUBRRAEE — BRI SRR (LI 7).

e PANI/GO I

f PANIVGO V
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Fig.7 Corrosion morphology of stainless steel (a), pure PANI coating (b) and different PANI/GO composite coatings (c—f)
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Fig.8 Anti-corrosion mechanism of PANI coating and PANI/GO composite coating
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