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2 ok FELA £Z3F o] 2 (perfluorinated sulfonic acid ionomers; PFSAs)= Hojd F40]2dTA Y =& U g
Aoz Qs nEA AA AFZAA (polymer electrolyte fuel cells)§ TAASHAZ de] AL vk 18y PFSA #
AL JtE-dz2ANA AsAATL FEol wet HEA BE-FEH0E 3 AFTFo] ANHERY Do A 5E
A FHEA ZAEE TAAE 7L dth £ dFodA = tFA PTFE support filme] 7| FEA ] g ol & ul&ro
2 71372 W Y& oo E TR = AseS Axsa, 7 EEA S Frketnh Axd Aste e 5L 5
20 LAEE(~05 S em'@90°C in liquid water)S UERASITH

Abstract: Perfluorinated sulfonic acid ionomers (PFSAs) have been widely as solid electrolyte materials for polymer
electrolyte membrane fuel cells, since they exhibit excellent chemical durability under their harsh application conditions as
well as good proton conductivity. Even PFSA materials, however, suffer from physical failures associated with repeated
membrane swelling and deswelling, resulting in fairly reduced electrochemical lifetime. In this study, pore-filling membranes
are prepared by impregnating a Nafion ionomer into the pore of a porous PTFE support film and their fundamental charac-
teristics are evaluated. The developed pore-filling membranes exhibit extremely high proton conductivity of about 0.5 S
cm"l@90°C in liquid water.

Keywords: Polymer electrolyte membrane fuel cell, Pore-filling membrane, Perfluorinated sulfonic acid ionomers,
Polytetrafluoroethylene support film, Proton conductivity
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(polymer electrolyte membrane; PEM)2.2 FAH T},

HZ v oA Faol e Ao 2187 PEM2Z &=lM @49 A Kproton)E ¢=202 AH]
A Uy A5HA e g #Aol AAL Qi Ao = oAl dEs gt EFAQI PEM AZE 3l
AEAAT g3 @3lrad dsEo /HAL e e F8 71A1A =8t 71aEsli(hydrolysis), &€, 3FehE
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9] AN 4AE= MEA (membrane electrode assembly)©] Fshe I EE3 o] 2 (perfluorinated sulfonic
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Fig. 1. The concept of pore-filling membrane.
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Fig. 2. Pore characteristics of PTFE support film.
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Fig. 3. Average diameter of commercial Nafion  ionomer
emulsions.

Fig. 4. (a) Surface and (b) cross-sectional morphologies of
PTFE support film.
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Fig. 5. Solvent uptake characteristics of PTFE support film.
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Fig. 6. Contact angle of (a) Nafion, (b) porous PTFE sup-
port film, and (c) Nafion-PTFE pore-filling membrane.
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Fig. 7. FT-IR spectra of Nafion-PTFE pore-filling membrane.
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Fig. 8. Proton conductivity of Nafion-PTFE pore-filling
membranes.
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Fig. 10. Thermal treatment effect on the proton con-
ductivity of Nafion recast membrane.
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