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Few information was available on the corrosion environment for metallic bipolar
plates, although metals are most promising material for bipolar plate of polymer electrolyte membrane
fuel cells. In the present study, corrosion behavior of iron was studied both in real and simulated PEFC
environments, in order to deduce the real PEFC corrosiveness. The results indicated that the
corrosiveness increased as air proceeded toward an exit. Meanwhile, high nitrogen stainless steel was
employed as a promising bipolar plate material and PEFC performance was evaluated with the bipolar plate
of high nitrogen stainless steel. In order to solve the ﬁroblem of high contact resistance with carbon
gas diffusion layer accompanied by passivation, electrochemical nitriding method was introduced, which
successfully improved the cell performance.




(PEFC)
PEFC
)
PEFC
@)
o
99.5%  SUS310S

(C:0.045, Si:0.77, Mn:1.17, Ni:19.18,

Cr:24.86, balance Fe, mass %) NIMS

(C: 0.022,

Mn: 3.09, Ni: 3.88, Cr: 24.07, Mo: 1.94,
N:1.06, balance Fe, mass %)

&)
80 0.05M SO, + 2ppm F~ H,SO,
pH 1.2 5.5
-100 mvV(vs. SCE
at r.t.) +600 mV
®

MEA

150 N cm2

70%
40% 75
0.5 A cm?
)
XPS
®)
0.1 M HNO, +
0.5 M KNO, -0.7 V (SCE)
4 h 0.1 MHNO; + 0.5 MKNO,
-0.7 -1.4V
0.5 h
(€)) PEFC PEFC
(+600 mV vs SCE)
pH
(-100 mV vs SCE)
pH
cP 0.9 1.4 nm/h(
1b) CP
1c 1.5 2.3 nm/h
20 um
0.4 nm/h
0.6 nm/h 3 nm/h
( 9)
1
pH 2 3
1.5x10°f U— 5
1.0x10° \D\D
< 5.0x10*¢ 2
51.0x101’
A
c
5.0x10° [
NURRRRRRaamnn AIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
ool g R O
0 1 2 3 4 5
pH
1 PEFC
@ ®)

P (©) cP



@

CP
150 N cm™
68 mQ cm?( )
10 mQ cm?((NH,),S0, -1400 mV SCE, 0.5 h)
émQ cm’)
NE 104 T T T !
(@)
G
E 103 | 4
() As-polished
e O
% 10°F — O ©) o
17 0.1M HNO, + 0.5M KNO,
‘0 AN
I VAN
= 10'} O ey o M S N
g graphite 0.5M (NH,),CO
O O 1 1 1 1
0 10—+, 100 150 200

Applied force / Ncm?

2 SUS310S

(0. 1M HNO;+0..5M KNO,
h 0.5M (NH,),SO,

~700 mV(SCE) 4
-1400 mV(SCE), 30

min)
XPS
397 eV
Ar*
2 3nm
CP
TEM
PRFC

Cell voltage / V

Intensity / a.u.

406 404 402 400 398 3%

Binding energy /eV
3 0.5M (NH,),SO,
-1400 mV(SCE), 30 min SUS310S
XPS

1.0 L L L L L L L
0.8} -
0000000000000
0.6t B-9-0-5-0-5-5-5-8-0-0-8-HH

OA'—DmeMMe V=0.68-1.6>%10" /h

—{J— HNS V=058 -3.0%<10" /h
0.2F 5 treated HNS V=061 - 7.0<10% /h
ool

0O 50 100 150 200 250 300 350

Time/h
4
PEFC

, , Vol .61 No.11
pp-439-442(2013)
https://www. jstage. jst.go. jp/artic
le/jcorr/62/11/62 439/ pdf
Masanobu Kumagai, Seung-Taek Myung,
Hitoshi Yashiro, Yasuyuki Katada,
Direct Observation of the Passive
Layer on High Nitrogen Stainless
Steel used as Bipolar Plates for
Proton Exchange Membrane Fuel Cells,
Journal of Power Sources,

Vol.210 pp.92- 95(2012)




doi:10.1016/j - jpowsour.2012.03.035

11

PEFC 26
1-4
3/9(2015)

PEFC
2014, D101, 5/18(2014)

PEFC
Ni
1H24, 10/7(2013)

PEFC
s 2013, c108, 5/13 (2013)

80 , 2J01,
3/30(2013)

N1
53 1F25 11/14(2012)

Hitoshi Yashiro, Takuma Ichikawa,
Song-Zhu Chu, Masanobu Kumagai,
Seung-Taek Myung, A New Design of PEMFC
Bipolar Plate for Corrosion Study,
Pacific Rim Meeting on Electrochemical
and Solid-State Science 2012, #2115
(2012), Oct. 10, Hilton Hawaiian
Village, U.S_A.

http://www.eng. iwate-u.ac. jp/jp/seeds/d
0cs14/14 hitoshi YASHIRO 1.pdf

o

YASHIRO Hitoshi
60174497

@
MYUNG Seung-Taek

KUMAGAT Masanobu



