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ABSTRACT: The work aims to develop a novel composite coating to protect 316L stainless steel in hot sulfuric acid solution
for long term. The primary doped polyaniline (PANI) was prepared by chemical oxidation method, dodecylbenzenesulfonic acid
(DBSA) doped polyaniline was obtained by dedoping-redoping process, and epoxy resin (EP) was used as the film former to
prepare PANI/EP composite coating. The functional groups, structures and morphologies of the materials were characterized by
Fourier transform infrared spectroscopy (FT-IR), scanning electron microscope (SEM) and energy dispersive spectrometer
(EDS). The electrochemical tests and scratch immersion tests were used to evaluate the anti-corrosion performance of PANI/EP
composite coating, and the protection mechanism of the composite coating was discussed. In 1 mol/L sulfuric acid solution of
50 °C and 60 °C, the corrosion potential of the PANI/EP coated sample increased significantly by 560 mV and 450 mV at 50 C
and 60 C respectively compared to stainless steel, reaching the passivation potential range of stainless steel. The current
density of anodic polarization curve decreased by two orders of magnitude, and the EIS test showed that the impedance modulus
of the PANI/EP coated sample increased significantly. The scratch immersion test showed that after immersed in 1 mol/L
sulfuric acid solution of 50 C for one week, the PANI/EP composite coating did not fall off, and there was almost no corrosion
at the scratches. The main reason was that the stable passive film formation was promoted by coating. Therefore, the PANI/EP

composite coating can provideboth physical shielding and anodic protection to the stainless steel in medium temperature sulfuric

acid solution and have good corrosion protection effect.
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Fig.1 FT-IR spectra of PANI powder and PANI/EP composite
coating

& 2 2 PANI ¥ K Fil PANI/EP & 495 2 334
T R iMEE K% 5 PANIEP &4 1% 28 ) EDS [+
R . E 2a ] LIE H, il #1551 PANT )
FABUMA Z B TR A A0 AR B A SR R 2
MIE 2b Faf LA, PANVEP E-51&EREOCHEF
B, ORUWEFREAR ., HoE . M. K
2¢ W78 PANIEP 54 Uk J2 i 3 AT B 0 1 fO0 £L
BRORNGREE , 2540 8% . W5, FBfe] UG HiRE S35
RG2S A5 . N IJGEJE PANT AR IE TR, W2
AL X EDS i 25 R il IR S N ST R 40 1
A1 (18 2d—f), 58] PANI BMATE EP 5] 43k,
HEFZ RGO, BHBENHRREL



- 278 - * wm #H R

2020 4 8 H

d CLE&

Map data 1

f NL#E

12 PANI¥32K I PANVEP & &% 21 SEM K& LI K PANVEP & & U2 #1 f1) EDS JT 3K [ 75 73 7
Fig.2 SEM images of PANI powder and PANI/EP composite coating, and EDS analysis of cross section of the PANI/EP
composite coating: a) SEM image of PANI powder, b) SEM image of PANI/EP composite coating, ¢) EDS analysis scanningarea
of PANI/EP composite coating cross section, d) C element, ¢) O element, f) N element
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Tab.2 EI Sfitted electrochemical parameters of PANI/EP coated samplesin different temperature of 1 mol/L H,SO, solution
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/C (@em®)  emZsl)  (x10°Qem’)  em s M x10°Qem?) Qlem?s™ " (x10° Q-om?)
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90 0.1973 72.17 1.029 2479x107° 02212 4.292 6339 07745  1.162
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Fig.5 Polarization curves of 316L stainless steel and PANI/EP
coated samples in different temperature of 1 mol/L H,SO,
solution
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