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Sudy on Preparation and Anti-corrosion Performance of Polyaniline
Based Composite Coating on Stainless Steel

ZENG Hao', LIN bing', ZHANG Han-lu?, ZHANG Hai-bing®,
TANG Jun-lei', WANG Ying-ying®, YANG Qing*

(1.School of Chemistry and Chemical Engineering, Southwest Petroleum University, Chengdu 610500, China; 2.Unit 92228,
People’s Liberation Army, Beijing 100072, China; 3.State Key Laboratory for Marine Corrosion and Protection,
Luoyang Ship Material Research Institute (LSMRI), Qingdao 266237, China)

ABSTRACT: This paper aimed to prepare a new anti-corrosion composite coating to enhance the corrosion resistance of 316L
stainless steel in medium and high temperature sulfuric acid solution. The chemical oxidation method was used to
in-situ-polymerize polyaniline (PANI) on the surface of graphite(G) particles to prepare PANI/G composite material, and then
epoxy resin (EP) was added as a film forming agent to prepare PANI/G/EP composite coating. The electrochemical performance,
adhesion and conductivity of PANI/G/EP composite coating was compared with that of PANI/EP composite coating and
PANI/GO/EP composite coating prepared by adding graphene oxide (GO). Then, the influence of the ratio of graphite to
polyaniline on the electrochemical performance of PANI/G/EP composite coating was explored. The chemical bond and micro
structure of PANI/EP composite coating and PANI/G/EP composite coating were characterized by fourier transform infrared
spectroscopy (FT-IR), scanning electron microscopy (SEM) and X-ray energy spectroscopy (EDS). The scratch immersion test
was used to compare the protective effect of PANI/EP composite coating and PANI/G/EP composite coating on stainless steel
when there are small defects. Finally, the protection mechanism of PANI/G/EP composite coating on stainless steel was
discussed based on the experimental results. Comparative experiments showed that the PANI/G composite material and the
PANI/G/EP composite coating both had the highest electrical conductivity (1.66 S/cm and 8.93x 10> S/cm respectively), and the
PANI/G/EP composite coating sample had the best adhesion (about 5.23 MPa), and it showed the best electrochemical
performance. In 1 mol/L sulfuric acid solution at 50 ‘C and 60 °C, the self-corrosion potential of PANI/G/EP composite
coating was significantly increased by 580 mV and 470 mV respectively, both reached the stable passivation zone of stainless
steel, and the current density of the anode polarization curve dropped significantly. The electrochemical AC impedance test
showed that the impedance modulus of the sample increases significantly after the coating is applied. The investigation of the
graphite ratio in PANI/G composite material showed that the coating has the best anti-corrosion performance when G : PANI=
2 : 100. The scratch immersion test showed that after being immersed in 1 mol/L sulfuric acid solution at 50 ‘C for one week,
the exposed substrate at the defects of PANI/G/EP composite coating samples hardly corroded. Graphite (G) can effectively
improve the conductivity of the composite coating and strengthen the anode protection effect. In the medium temperature
sulfuric acid solution, the PANI/G/EP composite coating can provide physical shielding and more significant anodic protection
at the same time, and shows a significant corrosion protection effect for stainless steel.

KEY WORDS: stainless steel; polyaniline; graphite; epoxy resin; corrosion-resistant coating; anode protection
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Tab.1 Content of elementsin 316L stainless steel
wt.%

Fe C Si P S Cr Mn Ni Mo
66.74 0.032 0.53 0.016 0.0069 17.2 1.32 11.91 2.25
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Fig.1 Open circuit potential of bare 316L stainless steel and composite coating samples in 1 mol/L H,SOy, solution at 50 ‘C and 60 ‘C
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Fig.2 Nyquist plots of bare 316L stainless steel and composite coating samples in 1 mol/L H,SO, solution at 50 ‘C and 60 C
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Fig.3 Polarization curves of bare 316L stainless steel and composite coating samples in 1 mol/L H,SOy solution at 50 C and 60 C
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Fig.4 Open circuit potential of bare 316L stainless steel and composite coating samples with different graphite content in 1 mol/L

H,SO, solution at 50 C and 60 C
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