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ABSTRACT

NafionTM is commonly the membrane in PEM fuel cells.  To increase the operating temperature of PEMFC, inorganic nanoparticles have been introduced into NafionTM.  One route to inorganic nanoparticles is the sol-gel process, involving metal alkoxide hydrolysis and condensation.  NafionTM/sol-gel oxide hybrid membranes were prepared using an infiltration sol-gel process.  The inorganic content was controlled by the infiltration time.  Solvent uptake and swelling ratios were measured in distilled water and methanol solutions.  Fourier transform infrared (FT-IR) spectroscopy studies indicated that hybrid membranes have stronger absorptions from water and related species than unmodified Nafion membranes.  Hybrid membranes showed lower methanol uptake and lower swelling ratios than unmodified Nafion membranes.  Proton conductivities for hybrid membranes, compared to unmodified Nafion, decreased slightly with increasing infiltrated oxides.  Nevertheless, the decrease in proton conductivity was offset by a decrease in swelling.
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