49 % E sy FmF AR
2020 4 8 A SURFACE TECHNOLOGY - 283 -

REXBR/AHHRBRAE H.SO,
el ok R IR

WEF, BB, XRZ, EXE0, FLRI, RELI
ORBRIMEAS (S T5%, 78 110034)

 E: B8 REATBRBRA R (PEMFC ) SRR ATk, ik RIAJESRRZ %, £ 316L R4
4R (SS) R A m-FuRFEM (PANI) %, #14& PANI/316L SS £ &R, M Lrsltidsh % PANI ‘B At
A&H, Rt s Gl L aBi, A X HELEF a5 PANI BoR S FesE 43k &, A 0.2 mol/L H,S0,
A B PEMFC B4R 3R ¥, R AMALH ZAT A PANI/316L SS @ikt dl, KA F#% b4z (OCP) Aed e
i (EIS), #FR PANI/316L SS £ K HiZ it 42 o 64 S 4hAT 4 09 TALHLAE . 43R PANI BERA F H A4S
iy, ZIALHUERBHR, XPS LEREAWY, PANLBEFSA C. N, SO F Ak, Redfd “SHET”
SO; it “¥52e” BEN PANI 4 F4& . /2% PANI /49 316L SS itk w2423 T 0.17V, kdizadied,
OCP AT 0.19~0.32 V Z [d], HLAA PANI/316L SS &9 J& 140 & 4K, 2040, OCP 3§ Kt m T pt/ 2R & 4
BACTE TS s 300 P B0, OCP T M/ B L AL 6 i i 5 B % 5 2006 40, OCP 4 T iR T4LALRE
oy 75 f% . EIS # Nyquist B &7 297 3% B IRNARIA 56 7 BEM R, 4536 M A2 ReT A 32 K, PANI AR &AL,
T3 MM BT SO; A PANI P A A& “Biabde”, (2R a Mg, BHRINFZEIE K. iF/8 82 X, PANI/316L
SS R 2 A AT BAT 09 B Aot AR

KPR AT B (PEMFC ); REFMBARM ; F8REIFIe; MAIRKRZE; 2l; aHihik
RESZES: TG174.4; TMO11  EAFRIRAD: A XEHS: 1001-3660(2020)08-0283-09

DOl : 10.16490/j.cnki.issn.1001-3660.2020.08.033

Variation of Corrosion Performance of Polyaniline/Stainless
Steel Bipolar Platein H,SO,4

YANG Jia-yu, ZHOU Wan-giu, LIU Xiao-an, JIANG Wen-yin, XIN Shi-gang, KANG Yan-hong

(School of Chemistry and Chemical Engineering, Shenyang Normal University, Shenyang 110034, China)

ABSTRACT: The work aims to improve the corrosion resistance of proton exchange membrane fuel cell (PEMFC) bipolar

plates. Conductive polyaniline (PANI) films were electrochemically synthetized on the surface of 316L stainless steel (SS) by
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cyclic voltammetry to prepare PANI/316L SS composite bipolar plates. The PANI functional group structure was determined by
FTIR, the surface morphologies were observed by SEM, and the composition and bonding state of the PANI film were
investigated by XPS. The corrosion environment of PEMFC was simulated by 0.2 mol/L H,SO,, the corrosion resistance of
PANI/316L SS was studied by polarization curve, and the corrosion behavior of PANI/316L SS during long-term immersion was
investigated by open circuit potential (OCP) and electrochemical impedance spectroscopy (EIS). PANI film had an intermediate
oxidation structure and exhibited fiber packing morphology. XPS results showed that PANI film contained C, N, S and O
elements, and the “counter anion” SO} entered PANI molecular chains by “doping” during the polymerization process. The
corrosion potential of 316L SS coated with PANI film was increased by 0.17 V and OCP was between 0.19 V and 0.32 V,
indicating that the corrosion tendency of PANI/316L SS was decreased during long-term immersion. The increase of OCP at the
initial stage of immersion corresponded to the formation of passivation film at the film/base interface, the decline/rise of OCP at
the middle stage of immersion was related to the dissolution/repair of passivation film, and the continuous decline of OCP at the
later stage of immersion was due to the dissolution of passivation film. Nyquist plots of EIS were composed of the capacitive
reactance arc at high frequency end and diffusion tail at low frequency end. PANI film is oxidized, which leads to the
“de-doping” of the “counter anion” SO from PANI, making the film resistance increase and the arc radius of the capacitive
reactance increase with the prolonged immersion time. The PANI/316L SS has good corrosion resistance after being soaked in
0.2 mol/L H,SOy, solution for 82 days.

KEY WORDS: proton exchange membrane fuel cell (PEMFC); stainless steel bipolar plate; conductive polyaniline; cyclic

voltammetry; immersion; corrosion resistance
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Fig.10 Peak fitting of N1s element of PANI film before and
after corrosion
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Tab.4 Ratio of N atom content in different chemical states
tototal N content in PANI before and after corrosion

Immersion time (day) —N'=/% —N'H—/% —NH—/%

0 25.5 34.1 40.4
82 30.9 24.3 44 .8
3 #Hit

1) RIIEFRR L0, TR R 0.1 mol/L YAz
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