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Tab.1 Water content of the composte membranes and Nafion 117

gasket 4 ,6) current collector

Nafion

5 M & E asembly

Membranes Thicknesshd m Naion ocontent/ % Water content/ %
Nafion /PTFE 48 16
Composte membranes 58 19
Nefion 117 100 27
2 Naion /PTFE Né&fion
Naion /PTFE , Naion
, Nafion Naion /PTFE /

2 Ndion /PTFE

Na&fion
Tab.2 Dimendon change upon hydration for N&fion / PTFE membranes and Nafion membranes

Dimendona change/ %

Membranes Thicknessd m -
Length Breadth Thickness Volume

N&ion /PTFE 25 6.9 5.3 7.7 24.2
Composte membrane 40 14.3 10.0 10.3 35.4
Nafion 112 50 14.0 3.0 25.5 47.4
Naion 1135 88 11.5 4.2 37.7 60.0
Nafion 115 125 23.1 11.7 34.6 85.1
Nafion 117 175 21.8 10.1 14.1 53.0
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Tab.3 Mechanicd preperty of the composte membranes and Naion  membranes
Membranes Thicknesst m Ma>; I\s/tlrlggth BreayMstégngth Hongation/ %
. Dry 50 39.5 38.6 270
Nefion 112 \yg 23.1 22.8 245
. Dry 88 76.5 59.2 160
Nafion 1135  \yg 54.1 34.4 135
Dry 40 21.4 20.0 50
N&ion /PTFE Wwet 20.7 18.5 50
composgte
membranes Dry 25 26.3 24.9 60
Wet 25.7 23.3 60
2.3 SEM
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Fig.2 SEM photomicrographs: (a) surface of porous PTFE membrane;

(b) surface of Naion / PTFE composite membrane
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Tab.4 Hectrode kinetic parametersfor Nafion / PTFE membranes and N&fion 117 membrane
- Hz/ Oz Cell Tefdlparameters
Membranes Th/lcknr)]ess pressure temperature
H / MPa / Eol V b mV RIQcn?
Naion /PTFE 25 0.2/0.2 80 0.925 35.13 0.45
Composite membranes 45 0.2/0.2 80 0.932 40.44 0.46
Nafion 117 175 0.2/0.2 80 0.980 47.56 0.52
3
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. SEM ,N&ion PTFE ,
Nafion PTFE . Nafion 117 (27 %) ,
Nafion Nafion 117 Nafion 117. Nafion /
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Nafion / PTFE Compodte Membrane for PEM FC

LIU Fugang,XINGDanmin,YU Jingrong, Yl Bao-lian ,ZHAN G Hua min
( Fuel Cell R&D Center, Dalian Institure of Chemical Physics, CAS, Dalian 116023, China)

Abstract :In this work ,Naion /PTFE composte membrane was obtained by impregnating
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Né&ion redninto the porous PTFE substrate membrane. For the obtained composte membrane,
the N&ion oontent isabout 50 %. Mechanical properties such as the tendle strengths of dry and
wet composte membranes and shrinkage upon dehydration were improved compared with
Naion membranes. The fuel cell performance of the 254 m-thick composte membrane was supe-
rior to that of Nafion 117 membrane. The oxygen permeability and water content of the compos
ite membranes were d < measured and compared with Nafion membranes.

Key words: Proton exchange membrane fuel cell (PEMFC) ,Nafion membranes,Composite
membrane ,Cell performance
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