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4o 4x 4 MEA A% 98 dsad T& Nafion 115(Du Pont)& AHEsR L, d3d &
ol e 5% Nafion solution® AF&&lAth ZujzE @24 YAH(Vulcan XC-72R) %ol
20% BArE Pt/C(E-TEK)Z Alg3tg 1 %u) xAAzE d54E F71 Hs) PTFEE
20% o838 carbon paper(TGPH-060)% Argstgch AT Ax& JaE P/CS Nafion
solutiong IPAS] BAAA A zsgow Zuf d3E o Hejd 70§ o838t carbon
paper$ld] TEFo M ZujEe FAAHD. Fol9 loading® S anode, cathode 0.4mg/crf

~-208-



oz 39w, ol@A AFD ¥IH HAstFast Aoz HAHT Nafion 1168 140Tl

A hot pressing o 24 AZHZ 2Bere] MEAE A &stdTh

A= AZH MEAES cell flamed] ##ste] Fig. 1A = s} ol

Environmental chamber ¢to]l AX&gdx, #IFY As FHE A3l electronic

loader(Deagil electronics, EL 500P)& ©]&8to] cell voltage$} current® ZA st AR

o $AZAL AELE 80T, 714718 EE anode 80T, cathode 75CE AL S
sAsgon &% anode, cathode 27 350miE EHFAH

2. 2. A7 £3

A7|58d BY EAdS 8] 98td working A=< cathode= ALXE FFdx
reference®) A counter A3 anodeZ F4E FH 8 Potentiostat/Galvanostat (EG&G,
M 273) &8 AHMe o] &t AT HgHA S dotr Jrhld] MEA¢ EZAgE 3
37] 918 Impedance ¥4 #u|3 IM6(ZAHNER)E AF-8-8ho 1mHz%¥ 50kHz frequency
W el A 10mV AC amplitudeo] & AFE ZHFAT

3.4% ¢ 3%

3.1 @9 AA e 250 5 JeWAs

Fig. 25 80COI M3 58 RFol/luA uddxe 4% A8 3T daeld. 2
Yo A vebd vkl o] 80TAAE 0.6VlA 936mA/cm’e] A5 e Y &x7 ot
Ho) Wl il Pade AL ¥ & Uk LTAA 0CTAAE hEE wEIteE 9
293 0TSl e 7148 7taol o8 448 dgol dAde F2E He AT A
$7] o8 Bots ZAE FEAT AT AedA dAdAE BT eHE A5 A
7lsatur g s AAE Fo] AU F2E Hot AW gtgo] FolA I gasd &

H

2o usE AxE sttt E 0T olgolM= ol AR o] Aol FASA BolA
Be gao AnAANE AN A A drigshitgo] o) AARE Fol Q3 2=
=712 7@ 4 3, anode Fvi7t CO IFol w& ul7bA4-& Ro]5 backing layerel
WA E AL oz ¢F potential blocking[s] W&l 0T olstel A SAAN grRaREY FE
& ddol ades & F U

32 @AY A& Aol AA A VA= €F

Fig. 3& @9]dx 2 TN &dsd 45& & I AL P& F 308 T FUr
gas purginge E3 AA WEe L AN & F environmental chamber®] 2%
He 23 wyAdRe LxE -10CE ¥F3 1AL F¢ 23 b oA 80TE 2%
o3 ol2 $xty WESWEAM TN 4%& FHE Aot %z7] AAY Z%< 06V
o] 880mA/cm? OCVE 097V olglth. 15819 &= cycled W5d A 5= 06Vel
880mA/cm’, 10814 E 0.6Vel 880mA/cm’, 153]e] 4 0.6Vel 876mA/cm’e.2 A9 4H
374 X89S ¢ F A3, OCV £& 097VE A8 Fig. 4< A28ty 4 ETH
=7 98 =AY H 23] 80T/-10T 7], 1, 3, 5, Teycle 5 BN agdd £4
Asts=e] 2717 & $AEES ¢ 4 Aok Fig. 55 80TAAM x5 g =43

B 1% purging® 3HA @3 -10THA 1A &< 5213 e 80TCAA HsE& F3F

Aolt}, x7] A% L 06Vl 880mA/cm® olR =t cycle 8471 F7hgel wEbd NP He

ue PN ofy

-210-



2 Z2¥e I F Utk FHE purging® o7 2e wRdAe YyAss %g—mg
bzt Arlsshgold 448 Bol AN $29 MEAC] £A51 o} L7} Faz
"ol ol utel Bo] Ao} Aol AHHUA VAT Ao Y5 AHE 94_271—5 Ao

Botgh wpebA ol2d WEE Aury] 8 ol A ey EMe HAeY). Fig. 62
2% cycleol whe} Wald #H7|sey SAHAEHYE 24387 Yot &YYo g B
Mg 2ol cycleo] Tl mElt £aiEvae Aargevae AV i
€ ¢ F Ut F 2% cycled 85 Frbo @ AW Ho v site’t B2
< ¢ F Ut} Fig. 77 Fig. 82 €% cycle o] B& EZAY S 24817 939 oy
2 BAS Z4ZF 0.7Vel 08VelAl EF 3 Aol 0.7Vl M= | 5 A& kel 0.028/2

tdl, £71¥% gas purging® 813 @& A 499 2% cycle & 0.055/2cm’2 ¢}
I 2718 AE @ 5 A, 08VIAME B2 A go] 0.12/2cm’ A 0.18/2cm’2 %
F Ut = ‘?}%J.«l Az o] ulete Hld AY FE cycleo] AgH] o}
7tete AE ¢ FUT. S84 EY dgd A BNe %ﬁﬂ MEA] 448 Eo] &
o2 WHIHA dafldd A3 Fxo] 4FE FASES € F U

$acs

%o

ool

lt

4. 48
PEMFC= 0TColste] @744 Aol

—

A3l "olx H7geHor HHHE 42 <
d

o B
H
d

3 2= F7E A g ¢ Qo A S22 9l potential blocking &2 s ¢
FolAe] odel HRsttl PEMFCE Eo] ol A

0Colste] BANA £H7] Aaa =
A7k 0T o8tz Wel7t7) Hel viel B8 22 AANA Folob WA Aol Aty
A2 e 4 98 A

fr

SEE

)
ﬂ?,‘.‘.

(1] L. J. M. J. Blomen and M. N. Mugerwa, "Fuel Cell Systems”, Plenum Press, New
York, 1993.

[2] K. Kordesch and G. Simader, "Fuel Cells and Their Applications”, VCH, Weinheim,
Germany, 1996.

[3] D. baradie and C. Poinsignon, et al., "Thermostable ionomeric -filled membrane for
Hy»/Os fuel cell”, ]J. Power Sources 74 (1998) 8

[4] X. Cheng and B. Yi, “Investigation of platinum utilization and morphology in catalyst
layer of polymer electrolyte fuel cells”, J. Power Sources, 79 (1999) 75

[5] Kirk Weisbrod and Jim Hedstrom, et al., “Cold-Start Dynamics of A PEM Fuel Cell
Stack”, 2000 Fuel Cell Seminar (2000) 90

-211~



Temperature
controller

Electonic
load

single cell

Humidifie®
Low Temperature
Chamber
Vent
Fig. 1. Schematic diagram of apparatus
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Fig. 3. Performance of single cell at 80T for
80C/~-10T

gas purging for 30 minutes.

cycle times. non-humidified
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Fig. 4. Cyclic voltammograms at 80C for
80C/-10TC

gas purging for 30 minutes.

cycle times. non-humidified



1000

o]
. T
g
? 600
g
2
g o
)4
§ .
0 L n N
Q 1 2 4

80°C10°C cycle times

1.0

0.0

Fig. 5. Performance of single cell at 80C for
80C/-10TC cycle times. no gas purging
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Fig. 7. AC impedance plots at 0.8V for
80C/~10C cycle times. no gas purging
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Fig. 6. Cyclic voltammograms at 80C for
80CT/-10T cycle times. no gas purging
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Fig. 8. AC impedance plots at 0.7V for
80T/-10T cycle times. no gas purging



