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Abstract Gas diffusion layer (GDL) of PEMFCs plays a role that it diffuses the reactant gases to the catalyst layer on the
membrane and discharge water from the catalyst layer to the channel. Physical parameters related to the mass transport
of GDL are mostly from the uncompressed GDLs while actual GDLs in the assembled stacks are compressed. In this study,
the relation of compression and strain of GDLs with various Polytetrafluoroethylene (PTFE) loading is measured experimentally
and In-plane gas permeability is measured at the condition that the GDLs are in compressive strain. The gas permeability
decreased with the loading of PTFE and the presentation of gas permeability under compressive stain is expected to improve

the accuracy of modeling work of mass transport in the GDL.

Key words PEMFC(2L¥##} Haf 2
Compression(% )

¥ Corresponding author, E-mail: neotrin@hnu.kr

A=A, Gas diffusion layer(7}2=8H4tS), Gas permeability(7] A F3-£),

715y 0 PET

A DA WA [m)]

CR D Q&N 1. M B

de 55 A4 m]

k L AFE I [m] 1.1 7 v

r DA HEAE [m]

0 D% [L/min] 72 M@ A=A (proton exchange membrane

h t Al T [m] fuel cell, PEMFC)= 918 & &34 E 549 57 59

ho SIS E AlE A [m] 257t A8 A H(membrane)S Alolol] i EHH]

= [Pa] Asfdete]l gwel FulSolA gEhtes Yoy

x : 714 ols A [m] I A A oA BelE dAxle] o]F o0& Q)]
AEE kst o)efgh stehikge] ArE A8

2% 2R o) Al AHA FFL vAW gy FHEE 5

u D H % [Pa - 5] 29 AAE Fujsor 9sta a2 o5 A7

€ ESE 722k (gas diffusion layer, GDL)2] &&to] nj¢- 5

0 HgEYH FIE falt WEskse) HujF ozl Bk o)9)d e GPL
o EujZol A AAHE B AUBOR WEATE

SH A} T2l A3w sl Mol Ao dmA Js 3

i QT shoh Wk ol VAR R ofst g A= A

© SAREK 367



(a) (b)
Fig. 1 SEM images of TGPH-060 with (a) 0 wt.% PTFE
and (b) 20 wt.% PTFE loading. These have same

pore structure with TGPH-120.“)
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Fig. 2 SEM image of the cross section of TGPH-060 with
0 wt.% of PTFE loading.

Fig. 3 Derivation of modified Darcy’s law for a disk.
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Fig. 4 Schematic diagram of experimental setup.
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Fig. 5 Dimension of GDL specimen and the flow direction.
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Table 1 Porosity of uncompressed TGPH-120 with various
PTFE loading

PTFE loading
0% 5% 10% 30%
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Fig. 6 Variation of compression ratio for the GDLs with
various PTFE loading according to the compression.
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Fig. 7 Variation of porosity of TGPH-120 according to
the compression which is determined by Eq. 6.
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Fig. 8 Estimated in-plane permeability of TGPH-120 accor-
ding to the compression which is determined by Eq. 7.
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Fig. 9 Variation of pressure drop according to flow rate
for the in-plane diffusion of 0 wt.% PTFE treated
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Fig. 10 In-plane permeability of TGPH-120 according to
the compression which is determined by experiment.
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