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Abstract : PEMFC eectrodes with various gas diffusion layers (GDL) were characterized to find out the effect of
GDL on fud cdl performance. The physicd 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 cel 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.

Keywords: PEMFC, Gas diffusion layer, Micro-porous layer, MEA
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Table 1. Physical properties of various GDLs
sample Company tvoe thickness density weight PTFE porosity permesbility conductivity MPL
name Model yp (um) (gemd  (g\md) trested (%) (em¥(cmig)an  (m\Qem?)
GPB1 B;éloa.rrd paper 180 0.34 15% 50sec/100cc? 11.7 no
GPEL FCS 190 0.44 es 78 80 no
TPogosT PP ' y
SGL .
GPS1 SeBA paper 190 021 40 5% 88 210 <10 no
Ballard a
GCBIN 1071HCB cloth 356 175 123 - - 1.3sec/100cC 7.7 no
FCS
GCE1 cC.sT cloth 375 yes no
FCS
GCEIN cC.L cloth 375 1.75 no no
GPB1M Balard 210 0.4 79 es 210sec/100cc? 145 on GPB1
GDsu2o0 PP : y .
GPB2M Balard 260 0.4 101 es 145sec/100cc? 14.0 es
GDsz120 P : y ' y
crElM  ETEK 185 041 75 es 05 485 on GPEL
LT1200-N  P#PS ' y :
GPSIM ZSSC;LC paper 235 037 86 5% 80 1.0° <12 on GPSL
GeEmM | ETEK ot 270 05 200 es 12° 680 on GCEL
LT1200-W : y

3Gurley (model : not available), "Gurley 4340, “Gurley 4118, 300cc
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Fig. 1. SEM images of various GDLs. (a) GPB1, (b) GPEL, (c) GPSL, (d) GCBIN, (€) GCEL, (f) GCEIN, (g) GPBIM, (h) GPB2M, (i) GPEIM,

(i) GPSIM, (k) GCEIM.
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Fig. 3. Cell voltage of various MEAs with different GDLs at several
current densities.
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Fig. 5. Pictures of water drop on various GDLs.
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Fig. 13. Variation of cell voltage as function of porosity and pore size of GDLs.
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