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Evaluation of palladium-polymer electrolyte composite membranes synthesized by
supercritical impregnation method
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Palladium-Nafion composite membranes were synthesized by supercritical C02

impregnation method to reduce methanol crossover in direct methanol fuel cells. The methanol
permeabilities in all the Pd-Nafion membranes were smaller than that in Nafion membrane. When Pd
particles were large, Pd particles acted as proton barriers. When Pd particles were small and dispersive,
the proton conductivities increased, because Pd particles acted as proton conductors. The selectivities
of Pd-Nafion membranes were higher than that of Nafion membrane. The selectivities had a maximum value
when the Pd content at the surface was about 3 wt%. The Pd-Nafion membranes exhibited better cell
performance than Nafion membrane. The maximum powers of cell performance had a trend to increase with

increasing the selectivities.
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