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Comparison of Degradation Characteristics of Membrane
Electrode Assembly for Polymer Electrolyte Fuel Cell with
Different Catalytic Layers

Ryohei FURUSAWA, Takuma MIYAKE, Daisuke TASHIMA, Tatsuya SAKODA

Abstract

The purpose of this study is to clarify an effect on forming method of catalyst layer on the degradation
characteristics of MEA (membrane electrode assembly). MEA performance is one of the important factors for the
performance of PEFC (polymer electrolyte fuel cell). To improve the degradation characteristics of the MEA is
possibly to contribute on improving the durability of the PEFC. In comparison with a conventional screen method
for forming the catalyst layer, a spray method was able to suppress 8.6% reduction in power density. For the catalyst
layer number, to increase the number of cathodes was possibly to suppress the degradation.
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Name Model number and Manufacturer
product names name
2. FHEAE Nafion® 5% Nafion® Dispersion | Wako Co.,Ltd.
2.1 MEA R A% Dispersion Solution DE520 CS
AWFE T AERDIER FIETH LA V—vikl AT Solution type
L —IEENZNOTGRT 1A TS 2 JE R L 72 MEA % 1§ Carbon-supported | EC-20-PTC Electrochem
WU, HFEZ E R ORHIE 21T - 72, X 2.1 12 MEA platinum 20wWt%Pt/VXC72 Co.,Ltd.
ER 7 v —Z 3, F7o. K 2.1 12 MEA I L72#Fkt EC-TP1-060T Carbon | TORAY
ZaxT, MEA OFFRTFIEIZ, #10ICASMEFI—R & Carbon paper paper 19x19cm(Teflon | Co.,Ltd.
TT 4 F IR EIRG L EE B A O TR Lk treated)
AT Y — 2B 5 (B L72AT Y —&2 A7 Y —H] EC-CC1-060T Carbon | TORAY
RBE ST AT L — 4 2 AN T — R 7 m AN & Carbon cloth cloth 19x19cm(Teflon | Co.,Ltd.
ITWEIRZEGOC, 30%)DFEFR P Tz S, A7 Y — treated)
ICEEND T O — VB RSE S EAE 2P T 5, 2 Polymer Nafion®212 Du Pont
DY BB AR EIE S 25L S 47 MEA CIE, BREE | o0 Co.Ltd.

OB LRE DA 2 ATV BB A A b S8 5, FRL
MEA A7 L—{ETCIERZ{T 572 MEA, 227 U — 5T
7/ — ROfti I kEEE 1Bl & L, b Y — RoflitE
Rk E 1 mEzix2mE L2 E, 7/ — R, B Y %22 Ry hFLREME

— ROW S % 3 H & Uizt 4 FE AR 5, kil Temperature [C] 120
DI AN Z 12— R 7 0 A DRI % | B K5 T Prossure [MPa] 5
izl & LT L D12 L =R 7 m 25N Time [min] 3

2B TH LI —R L= —% B L. Ay N LR
FRIZ L > TR 22 D5 T TEYERE L MEA DSEK & 72 D,
25 X5 L7 MEA ThH D, £ 222Ky hTLVAD

e, 23RS L E 2R LTV D, £23 MEA (ERC (R L7

Model number and Manufacturer
” Name
' |:> - product names name
Catalyst layer was formed by ——— Teflon plate Nafuron sheet Thrive SEIKOU
applying a catalyst shurry to’ Carbon cloth i atm XJ-1119-040-01 Co.
carbon choth osphere of 30°C —
Glass stirring AS ONE
Carbon paper d5X270 6-543-01
Carbon cloth 2% rod Co.,Ltd.
““i —t” Ultrasonic US CREANER
‘ . AS ONE Co.,Ltd.
- " Completion of MEA stirrer US-IR
alymer membranc
Materiat . 'l S Pulse spray type
. - ra
terials was evaporated by hot press P .y . catalyst coating Nordson Co.Ltd
equipmen
2.1 MEA {E#l>7 o — quip applicator 1B-1363
" MITANI
< J5em . SCREEN PRINTER . .
Screen printer micronics
MEC-2400
Co.,Ltd.
Hot press Small heat press
. . AS ONE Co.,Ltd.
] machine machine AH-2003
no¥y Thermostatic Constant temperature Yamato Scientific
machine dryer DX302 Co.,Ltd.
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HE L, Rl 24T o 72, RHEIEY A 2 U v 2RV Z ST Holding potential time [s] 15
L iV RE R VGBS RORI B TEVE IR . ol ’
WIEGBIEE, A 2 B ARBE 0 B BND Scan of potential [mVs] 199
Cole-Cole 71 v h X W4T-72©07), 2312 4-V R, & Anode 300
Wi A v E—& v AFBRIC ST D EREE, X 2.4 12 CV H Gas flow rate [ml/min]
ECRT D FREIKZ R, o, K242V EE & Cathode 50
WA e —H o ARBRIC BT B FERGRIE, & 2.5 1R A .
Ve U RRBRICBT HMER I, % 261 OV BIEIC Cell temperature [ C] 0
EERGES S SR Humidity temperature [C] 70
Mass flow controller =
i n | :;Lm;:;:?ml | Vapor temperature ['C] 75
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Cell temperature [C] 70 LEZOND, o, BWIENMRNZ EH 015, Ziu
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Humidity temperature [C] 70 U =212 ko TABRI NI bKRFEOFRAE DR L,
. ERE S FIROBLEMZ D N TEEEDTHD &
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Frequency [Hz] 20000 ~ 0.01
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MEA [Z2OWTCIEY A 7 VR ERD 2 L TAYIASREHE
DINEL 2o TND Z LD ND, ZHUIY A 7 v EER
DT LI AR, AT HSPRERIC K o ThE
BPRKREL Y AR TOERmBENNEL Rotazd
THHEBZLND, Tl FNENHLET D ET /) — K,
1 — R RkIEE % 3 Bl & L7z MEA (2, 7/ —
Rz 1[E, &Y — K% 2[EJEK L7 MEA DG R3EA 4
REBOBDEINZ D ZENTE I, BERELIXN Y —
RZ2ENZ L/ MEA, 7/ —FR&HY—FRZ3[EIZL
MEA #(Z 1 Bl b D & [FAEOER 277 Lz,

X 3.10 {Z Cole-Cole 7' 71 > h %779, MEA |LEBENLH A
I N ERD EBIMEPIBHEIM L TWD Z &R0 d,
W27 7 — R, B Y — FHIZ 1 EO S ORIt oM H
FELWZ ERDDD, TS Y — RIC8AR L= i
Din < A O, BRI X 2 MR HE 0L
WZEDHEN, DO MEA LY KREWZDTHDLHEEZH
N5, iz, FERPIOBEMNRENZ Enb b Y —7 3%
<, BEERESTEOLIEREEL WD EELLND, K
3.8 124 MEA O K EE LI EEZ R~ T, 1E
e SIECEARN BN IR P AR b G A dh et A S S [
ERONRD 5T, Fo, RRKBNEE T A 7 V2 ER
LT ETHA LTS, FRIZT /— R, B Y — FOfill)E
TEREEIE A 7 —12 L 7= MEA 12 L33 L < JEREE 1
[Al> MEA X EBALY A 7 VETOH 1% 100% &35 & 10000
A 7 NARITIX 75.7%. TERLEIEL 3 [E10> MEA 1% 79.9% %
THAMETLTWS, — 5, 7/ — RiZkkxBI Y —FD
JERER A%< L= MEA IS Y — RZ&E2EE L2b Dl
85.1% L DK FA2MA D ZEMTEF, ZHUET / —
RO D Y — RO DT INLEE I R )L F—
BRE Y —FOMEELT /— NIZHREZLT5H 2
ETCRINEAL—RIATRAD LI ol B4
REBOWOEMZ A ENTEL-OTHDLEEZD
b,

—— First cycle ——After 2000 cycles — After 4000 cycles
——After 6000 cycles ——After 8000 cycles After 10000 cycles
0.3
0.2F
< o1} —
- —
E 0 P __
S
—0.1r
—0.2r
0 200 400 600 800 1000

Potential [mV]
(@7 /— K1, #Y—F2lH

— First cycle — After 2000 cycles After 4000 cycles
(F After 6000 cycles After 8000 cycles After 10000 cycles
0.2f
= A/~ ﬁ
<
g 0 —
5
O —0.1F
-0.2r
0 200 400 600 800 1000
Potential [mV]
b7 /—F3[E, AY—FK3[H
B39 YA 7V I ARLVEETT N
* 2.7 AZhA @R ERE
Cycle AlCI[em%y] | A1C2[cm?p] | A3C3[cm’p]
0 No Data 320.8 427.5
2000 No Data 288.6 373.3
4000 No Data 2754 348.8
6000 No Data 257.2 333.0
8000 No Data 242.1 314.9
10000 No Data 230.1 309.9
The amount of
change in the
effective No Data -90.7 -117.6
surface area of
platinum
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