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Abstract : Recently, much attentions have been paid on the commercialization of PEMFC, especially
for the applications of residential and portable. In order to achieve the early commercialization
of PEMFC, thee are two hurdles to overcome. One is cost down and the other is improvement of
durability of the system components. Numerous companies have tried to reduce the production cost
and the main research topics have been changed from performance to durability improvement. In
this work, acceleration test were performed to find and evaluate the main reason of degradation
of the MEA(membrane—electrode assembly) which is one of the core component of the PEMFC systen.
Based upon the test results, a way to make durable MEA was suggested. Acceleration tests were
made by applying high voltage of 1.2V to the several kinds of single cells to increase the growth
of catalyst particles. Cell performance, ac-impedance and electrochemically active area
measurements were made atfter every 8 hours of acceleration test. Degradations of catalyst and
membrane were examined by SEM, TEM and XRD. Obtained results were discussed in terms of
structural stability and toss of catalyt and ionomers in the electrode layer, In addition, the
way to make highly durable MEA was suggested.
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Fig. 1.Test procedure
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Fig. 2. Performances of MEAs. (a) KIER 1
(b) KIER 2, and (c) G company
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Fig. 3. Electrochemical active area change
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- 94 -



3.3 Ac-impedance =X

AEAANAY dudre JI3] 2343 A
T Hol7| o A3 AL P, =
dAS ALE31o kinetic parameterE ZARA =
9 AIL §oldtx| vt ol A8 HA
AL E = AMEEC] XUA, 7FTFR, BEFY
4, HSEY FEV FEFEUG g2, o
gx 3, AL, 713l FAe wrgEe 3%
Hgog Wiy B3g whgolr] o),

a8y SAE ILF 4YEAE HAHW
EASH WA= Fig. 4 9 #2 3 oA
gt sk, T T golAtel wirglo] YA
A 4R AgE F1 YA do. ol o
HollA ot37t A Fst= AF(Rs)L oj2utw
99ARA AT, DL 59 AEANFYo) 3 @
ojt}. o= 9 AF(Rp) & FuFToA dojuie
Hbgol o g g FEAGY. grlde &
W FHAM o WS ofe} 7]gol e shx

5, e FuFoA wA Jty= weE
EE ¥hgo] E3tEY, wels Rs & Rp & F
At AYF FAL oHAW g=FAel wjm
& 7H5std.

R Resistance of .
S A
membrane and interface |

esistance of Reaction

in catalyst layer

Imaginary impedance [mohm]

Real impedance [mohm]

Rs Rp ;

Fig. 4. Typical Nyquist plot obtained from
PEMFC single cell.

1 4
tLoad = 400mA ¢/ cm]

H
T
o] @&P¢w
PR
1

imaginary tmpedance {mohm Cl‘ﬂzl

] 200 400 o0 naw om
Real impedance jmohm cm®)

(a)

400

Load = 400mA / o’

1] 24h |
32h

40h

GepRoOp

H -0 o

190

Imaginary impedance [mabm o]

] 200 400 me o 1000
Real tmpedance [mahm cm®|

(b)

448 -

1Load = 400ma / om’
16h
24h H
32h

46h |4

e,

qQopboapks

af

Imaginary impedance [mohm en)

o0 ] (L] 1080
Realtmpedance [mohm cm’}

(c)
Fig. 5. Nyquist plots of MEAs. (a) KIER 1
(b) KIER 2, and (c) G company

Fig. 5 o] KIER ©} MEA 2} G A}e] MEAYIAl =
gt ac-impedance ZA3E YWERSIT. 9 3FF
o] MEA £ ®|a8}d Rs kol KIER & 4¢ ¥ 2
A WEshs Ae g AT ol vl G A
MEA = Rs W3t 2o Rp 9 gko]l 3 A ¥sls)
A ULE &5 A FH AR ARE L7
) 4813t ZHEAGF9] Rs 9 Rp o] WSS Al
A+t table 2 o YERHRITH

G ALk KIER 5 ¢ 25 Nafion A2Q9 o
=g ARV W&ol ol2%e] el =
AL A9 Fddlit. R T} dHHA
Ao e ZPoE FHSUY] wWEo oy
g & Aole FuFY HoldAM 7| Xd

s £ @A AT Hiep go] oj2wo A
R 4F AEAF 29 Folrt. o7l =l
3 o9 HFAY T FujF o Fuj/o]
= Ao AEAYE g, dityo=m
W B ooz} siole) A
THE XA, a2n ol
dFA =2 obFY EE 2
NAA FuFS ARdstdRE o AL(5 pm
- Flam) 2719 FJAE FA48A doh. o
SRAAENY HF AYE Rs o TAHA H
o ZbEAde] I Fuf 22 A o
FA3 FA o7)o] 2o 9 o2 dFAS
Aujdol APHt, oj9f g7l oj oo s}
2 9 SujRie A9 s I do
UA "o, 9] @abd Rs & 22 A4S
Agto) Wgs HolFE gholt}

G Ake] Rs gto] KIER 9] ZRth #A3 22
F718 Holi AL $4 FujFo] ol2Te’ o
gds g0 o= 9ot g FniF
oAl Zuf/o] 2 GFA AN 2FE ¢
Tt A S BoAEY.

Rp #& we&E9 HPAA @A A4,
Rp 7} &S RIS E7 mao] Rp o W3
Fo] AEFE W& T FAvE A2 Aot
A5 KIER 9 FvjFo] Hojx Huj 34 U
AME FRHLZ ¢ Mdte A <

ATt

Table 2. Change of Rs and Rp.
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Bs change | 277 107 78
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