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B 7ol E29E2 /AMEE Nafion Zol d32 o Wgzxus dxshs IS A4Skl PEMFCRY &
45 AT IAAR FeCly 9 NaS,0g2 ARSIl T2 Nafion 2ol Z3s19ith. #A12% PPy/Nafion 5]
o] kol ALY TS ST 43, NaSOge AREEI] Alzd 83k 2 92 9] T71d4E
2 ARRY) FEd ada, FeCld B9 S8 s ool Arts AAEAL Z9ER
¥ Nafion Bol] W S S 312 g-gilol] ds T3t 23, 2929 7 AxA B4 I WU &
7} S & S Qi) T3, PYPPy/Ndfion =& uje)l F4k HF0 2 7% MEAS ok d83R 45371
At A3}, 03V 7ol 569 mA/cmPY HFHULE ghe ZhHe ARdA] A de 4 A8tk

Abstract — In this study, a novel deposition method of Pt catalysts onto Nafion membranes modified with polypyrrole
(PPy) has been proposed for PEMFC application. The PPy/Nafion composite membranes were fabricated by chemical
polymerization of pyrrole using FeCl; and Na,S,0Og as initiator. The proton conductivity and water uptake of the chem-
ically prepared PPy/Nafion composites were investigated. The ionic conductivity and water uptake of PPy/Nafion com-
posite membrane prepared with Na,S,0g were decreased with polymerization time of pyrrole. In the case of FeCl,, the
ionic conductivity was almost retained and the water uptake was decreased with polymerization time of pyrrole. When
the Pt particle was deposited on PPy/Nafion composites membrane by chemical reduction of H,PtClg, the Pt loading on
Nafion membrane was enhanced by polypyrrole due to el ectronic conduction property. The performance eva uation with
membrane electrode assembly composed of Pt/PPy/Nafion composite and diffusion electrode was carried out using a
single cell. As aresult of fuel cell test, current density of 569 mA/cm? at 0.3 V has been obtained for MEA contained
with Pt/PPy/Nafion composite. This study shows that direct deposition of Pt catalysts on Nafion impregnated polypyr-
role is a promising method to prepare thin catalyst layer for the PEMFC.

Key words. PEMFC, Polypyrrole, Nafion, PPy/Nafion, Pt/PPy/Nafion, Electroless Reduction
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Fig. 1. Mechanism for the polymerization of pyrrole.
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Fig. 2. Schematic of reaction cell for PPy/Nafion composite membrane.
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Fig. 3. Cross-sectional optical microscopy image of (a) Nafion 117
and (b) PPy/Nafion composite membrane.
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as a function of polymerization time.
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time of pyrrole
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30 0.23 3.37 16.05 6.98
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