Theories and Applications of Chem. Eng., 2008, Vol. 14, No. 2 3349

IEA AE o ARHA 9 cathode 7] HFA4LF0l 4
GDM %7 ¥isle] @& MPL ¢ PTFE 3 ¥ w3}

AR woE, A48

o) stul g3 ek
(kimsh@korea.ac kr")

Optimal PTFE content in micro porous layer on cathode
of polymer electrolyte membrane fuel cell with different GDM thickness

Jeong-Hwan Chun, Ki-Tae Park, Sung-Hyun Kim"
Department of Chemical and Biological Engineering, Korea University
(kimsh@korea.ac.kr*)

e

AEA A dE Ag Ao AT dBT| AT FulFd ddeHA AGHES
st AAFEQ Zo] HiEY e TEY 93% s} [1]. 71AZ4EE Macro-porousgh
substrate?! Gas diffusion medium (GDM)¥} H| A 7] 3391 Micro porous layer (MPL)2] U5
Tx2=2 Ho] At} GDM- carbon paper, carbon felt, ZL2] 3L carbon cloth7} 7} o] AFE-5
AT 2] ol T2 AV AR, VIAA AR, 2Ea 5 V¥RE JHAA 7] o
wolt}, E3k EnEs d&3] s7] 98 GDMeOl PTFE A& ste] 23A4S 71
. MPL2 Zvl53 GDM Atolell f1x5kA] ®th. MPLS FvlSe] JAEATSS A4 A
, FulSolA A= E9 HlES Y45l sls =24 flooding /e S AISH=
S 3t} [3]. MPL< carbon powder®} PTFEZ -4 & o] Slth. MPLW ] PTFE®} carbon
wder®] H]&& WA et G3S n ok PTFES &%l UHF & 745 MPLY
F717F Fold A dE FHo] o]Fo] Yol o]Fo] AX| X3lal, PTFEY FaFo] Y
S G agAe] FESHA XAl ZujsolA RAg Eo] ddo] miEE A KA

[4]. WekA H A9 PTFE &S 3= A2 w9 Fasith
o] d+o HA2 GDME F7°| wmE A PTFE & 3= Z218% GDL
200um <} 380um 7 2] carbon felt type2] GDM & A}83}%1al MPL uWl2] PTFE
10 ~40 wt.% = WstE Fol A3 sttt

43
GDL MZ2 GDM $lol 24 AZ3 MPL slurryE =¥3to] A28tk olu] A1-&%
GDM< Fig. 1% 2 77} 200um €} 380um <! carbon felt types AF8-3F$i T

et <l

fn dg NB g N O

o
ol il
tlo rlo

(b) WD13 .2mm 15.0kV x150 200um
Fig. 1. 777} & 7 GDM<2| ©H; (a) 200 um, (b) 380 um

MPL slurry:= carbon powder (Vulcan XC-72R) ¢} PTFE(60 wt.%, Dupont) & isopropyl
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alcohol ¥} glyceroldll &3%3}o] =T o] 27| THE0{ 2] MPL slurry™ blade method & A}
&3t GDMol| 2% dol] =X g =x7F 2 S 70T ¢ 270T oA 242 30 #
A AZIAS AA solventE A A3t} o] 350Co A 30%-7F PTFEZ} MPLWo| 12 A
HAEE A5 |5t GDM Fig. 1 3 2o] 200um <+ 380um +72] carbon felt type
S AR5}l aL, MPL slurryi= PTFE &5F°] 10, 20, 30, 40 wt.%= A %38}tk MPL Az =
AL Table. 19 YERAA T

Table. 1. MPL #A| % %71

Sample GDM thickness PTFE contents Carbon loading  Thickness
(hm) (wt.%) (mg/cm) (hm)
G200P10 200 10 2.00 249
G200P20 200 20 1.96 245
G200P30 200 30 1.89 249
G200P40 200 40 2.07 256
G380P10 380 10 2.04 424
G380P20 380 20 2.28 421
G380P30 380 30 2.20 421
G380P40 380 40 2.32 423

AzF GDL AZe A7|HERE 2 HELS SHSAT. B4 54 4t Fig 29 2
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MPLW €] PTFE %3 GDMO] #7471 izt dsjdw AsdA] e mA= d3
S dolrR7] $8te] 10~40 wt.% PTFE &3] MPL slurryE 200 pm €} 380 pum 719
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= e W & A Aol 7HE FA Uskth GbMe F77F BkeH GDL &
Az A MPL W9] PTFE g HAxAE W/ & o=z g,

1] J. Moreira, “Influence of the hydrophobic material content in the gas diffusion electrodes on the
performance of a PEM fuel cell”, Int. J. Hydrogen Energy, Vol.28, pp.625—627, Jun. 2003.

[2] Zhigang Qi, “Improvement of water management by a microporous sublayer for PEM fuel cells”, J.
Power Source, Vol.109, pp.38-46, Jun. 2002.

[3] Sehkyu Park, “Effect of PTFE content in microporous layer on water management in PEM fuel
cells”, J. Power Source, Vol.177, pp.457-463, Mar. 2008.

[4] Wei-Mon Yan, “Effects of fabrication processes and material parameters of GDL on cell
performance of PEM fuel cell”, Int. J. Hydrogen Energy, Vol.32, pp.4452-4458, Dec. 2007.

[5] Wolf Vielstich, Handbook of Fuel Cells, Vol.3, pp.525-537, John Wiley & Sons, 2003

—

f 2
=

Jon

1o OIEH E& H14Z M2z 20085

o
Jon



