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A8 1A A3AQ Nafion 115 2 Nafion 1172 919 dc magnetron sputtering®3H.2 2 pd HHhe- Tl F7)

A3 oE, A" TEA A3 2l morphology, proton AT (conductivity), MERE T3} (permeability) =
Fe-g& 3793t pa
Nafion =o] U3l 3he WL WS crossoveroll thet barrier24] 2F&3FAAITE, FAlell Nafion ] 1§ 5
A2 proton AT ZAE 71Xt Pd W] 2ldle] 7|AE Nafion 2] Wekgdl] i3 B35} proton HE
S Nafion 2} ol S8 Pd @e] A7t 371855 Ao ashke A%S Vet 7/14E Nafion Bt
& ARE-3}ed AJ=}3E direct methanol fuel cell(DMFC) B9 A X o] AlFe AA Aoz %7t AsE AT

Abstract : Modified polymer electrolyte membranes were fabricated by the applying dc magnetron sputter-deposited
Pd thin layers on the surface of the Nafion™ membranes in argon atmosphere. The Pd thin films were characterized
by investigating its morphology, methanol permeability, and protonic conductivity. The performance of a direct
methanol fuel cellDMFC) with the modifed polymer electrolyte membrane was also tested by the measurement of
its currents and voltages under flowing methanol. The Pd thin film could be a barrier layer to methanol crossover,
but the protonic conductivity of the modified polymer membrane was reduced. By using the modified polymer
eletrolyte membranes, both the methanol permeability and the protonic conductivity were decreased with increasing
the thickness of Pd thin film. However, the performances of DMFC were almost independent on the thickness of
Pd thim films. The effects of methanol concentration in a feeding fuels on the protonic conductivity and the cell
performance were also investigated.
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Fig. 1. Schematic diagram of a test cell for protonic conductivity.
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Fig. 2. Schematic diagram of an in-house permeation cell.
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Fig. 3. SEM images of Pd thin film on Nafion. (a) cross section, (b) Pd 10 nm, (c) Pd 30 nm, (d) Pd 100 nm.
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Fig. 4. Effect of Pd thickness on protonic conductivity of Pd-layered
Nafion 117 membranes.
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Fig. 5. Effect of methanol concentration on protonic conductivity of
Pd-layered Nafionl17.
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Fig. 7. Effect of MeOH concentration on methanol permeability
through Pd-layered Nafion membranes.
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Fig. 8. Performance of Pd-layered Nafion 117 membranes.
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Fig. 9. Performance of Pd-layered Nafion 115 membranes.
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