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Abstract : PEMFC electrodes with various gas diffusion layers (GDL) were characterized to find out the effect of
GDL on fuel cell performance. The physical properties of GDL such as electric conductivity, porosity, air perme-
ability, water flux, PTFE content, etc had close relationship each other and affected on the variation of the cell per-
formance, It was observed that the micro-porous layer (MPL) on carbon paper or cloth changed the physical
properties of GDL and changed the cell performance. The variation of cell performance as a function of the physical
properties of GDL showed different behaviors according to the amount of current density.
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2.1. 23

Znjjo} wEA} M-S 20% PYC(Johnson Matthey Fuel
Cell, HiSPEC 3000)%}, Nafion 112(DuPont, EW 1100, thickness
0.05 mm)E YAl vhyo g HAeste ARE-sisivt. GDLE
Al#=¢l E-TEK, Ballard, SGL Carbon, Fuel Cell Scientific
(FCS)?] carbon papers=: carbon clothE HxjE]glo] AH&-3I3
T} Table 13} Fig. 19 AM8-& GDLe| E&14 EXAF SEM
ARE JeRRITE Table 19 UePd E2]d 542 ARA
EHo)A EE AF AWM 7158 e AR dF
e AZAZRE AFHA ot Wl 2oz EAT. Sample
namedilx "P"¢} "C"E paper =& cloth FEIE <jv|siH, B
32 Tableo] 439} "N PTFEZL XA &8 GDL
olm, "M"& MPLe] #A€ GDLZ 2wt

22. MEA M= ¥ =NX| HsAH

AZe Zu) JYAE TS0} GDL Yol 2Zgo] AL 3=
oz Azt Fu) A= 20% PrCol FHT4
isopropyl alcohol (IPAYE 7FSH ¥, 2&9E |83l 30%
7F BA7132, ©hA] Nafion solution (5% solution, DE 521)

Table 1. Physical properties of various GDLs

S AL & o) 2eME 3087 BAAA A Al
%% Zu] 9JAE auto spray systemS AMESH] D3k W
Stekel e W7bA] GDL $Jo ZHsla Azsiatt. A= =
AL 3

=
A anode$}t cathode Z}7} 5X5cm®)3 WF T2 F 0.
+0.02 mg/em® %Itk Hot pressE ol8-ste] A=} Hsfd
HEA MEAS AZ31ATh Hot press® o, 2%, ¢4, A
7+ 77}k 120, 200bar, 2570 2 Ak YA,

AgAx] exe A AZE test stationS o-&3te] THAf
% k7] en, A LxE Aojslger, AR electric
loader(}AF=E, 200 W, 50 A, 20 Vel ojsfl €4 A (constant
current) WAlo 2 Wslsle A #E s, ARI
s w zgte) S oo F FhE FH3T ASE
HLe FlAE SAe) Figen §3Fe 32 MR dE 7
7} 1.53.0 FFew FFeIo, /K719 25 90°CER)
170°CE7NZ FAEIAT A Lxe ARdA AeAE v
80°C2 A5kt
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23. BE|Y SMEY

zhzte] GDLE AMgsled Azg d=re] et AzARIA
Agels 293 B4 2l ATHA @2 540 #AE
ua)7]) 9)sle] 7k GDLY E8d 54& 2485t GDL W
o] PTFE e HA5] 93t @84 (TG-DTAY: A3t
Atk 72+ GDLE 37) ES71lA d2AA GDLY 2=
PTFES} carbon®] &3-S %4181 contact angles ©)-8-3}
o Fue] ApAS Yoln] $i8) GDL ¥R ¥4€ =W
o) Fule #A3T GDLY FHe] HeiE AFp) sty
SEM(JSM-5410, Jeoly& ©|-831910m 7]F-EE29} air permea-
bilityE 24 317] $18Fe] Mercury porosimeter (AutoPore
9500, Micromeritics)F 2H A 2Hgk 28 73] (Gurley model
4301 type)® AH&slEth. AAl A& probe (KI5 0.5cm),
Keithley 2000 & 27003 DC power supplyS ©]-8-3k] 2-probe

sample Company . thickness density weight PTFE porosity permeability conductivity MPL
name Model P (pm) (g/em?) (g/m?) treated (%) (em®/(cm’s)air) (m\Qcm?)
GPBI Ballard paper 180 0.34 15% 50sec/100cc® 11.7 no
PSOT
FCS
GPEI1 TPOGOST paper 190 0.44 yes 78 80 no
GPS1 SGL aper 190 0.21 40 5% 88 210° <10 no
25BA P '
Gepiy  Dallard loth 356 175 123 - 1.3sec/100cc® 7.7 no
1071HCB ¢ : - : :
FCS
GCE1 CCST cloth 375 yes no
FCS
GCEIN CC-L cloth 375 1.75 no no
GPBIM Ballard paper 210 0.4 79 yes 210sec/100cc® 14.5 on GPB1
GDS1120 ’
Ballard a
GPB2M GDS2120 paper 260 0.4 101 yes 145sec/100cc 14.0 yes
E-TEK b
GPEIM LT1200-N paper 185 0.41 75 yes 0.5 485 on GPE1
SGL .
GPSIM 25BC paper 235 0.37 86 5% 80 1.0 <12 on GPS1
E-TEK b
GCEIM 1T1200-W cloth 270 0.5 200 yes 12 680 on GCEl

*Gurley (model : not available), "Gurley 4340, ‘Gurley 4118, 300cc
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Fig. 1. SEM images of various GDLs. (a) GPBI, (b) GPEL, (¢) GPS1, (d) GCBIN, (¢) GCE1, (f) GCEIN, (g) GPBIM, (h) GPB2M, (i) GPEIM,

(j) GPSIM, (k) GCEIM.
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FIg. 2. Cell performance of various MEAs with different GDLs. (a)
without MPL (b) with MPL.
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Fig. 3. Cell voltage of various MEAs with different GDLs at several
current densities.
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Fig. 4. Thermal gravimetric analysis of various GDLs in air
atmosphere.
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Fig. 5. Pictures of water drop on various GDLs.
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278 J. Korean Electrochem

. Soc., Vol

=
E 08 4 At 120mA/cm?
g & No MPL
S e =EMPL
806 r
z .
=04
B

- -
g 02 + B
a ®
Z 00 e

0.64 0.66 0.68 0.70 0.72 0.74

Cell voltage (V)

1.0

€ . At 120mA/cm?
“c 08 - @ No MPL
2 & MPL
U, |
é 06 .
>
x 04 + .
|- —
§02 ¢
o »
g I.l

0‘0 i 1 18 i

0.64 0.66 0.68 0.70 0.72 0.74

Cell voltage (V)

=
Eos | £ 520mA/em?
g © No MPL
E 06 -°* o
s .
3 04 L
| .
QE’ e o
: 0.2 _ L e
S| —
< 0.0 < ‘

E At 520mA/em?
NE 08 Omaern
g = MPL

<))
é 06 | .

=

% 04 .

- —1

02 )
g 0.0 V,ATW.‘V,,%TW, . ‘ - ,ﬁ,,l,w,'

. 10, No. 4, 2007

0.40 0.44 0.48 052 0.56 0.60
Cell voltage (V)

0.40 0.44 0.48 0.52 0.56 0.60
Cell voltage (V)

Fig. 14. Variation of cell voltage as function of air permeability and water flux.
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