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Development of hybrid membranes including metalloxane units for fuel cells at
intermediate temperature range
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Inorganic-organic hybrid membranes were synthesized from cyclic siloxanes
and unsaturated phosphonic acid derivatives. Vinyl cyclic siloxane was copolymerized with
unsaturated phosphonic acid derivatives, yielding inorganic-organic hybrids. The microstructures,
mechanical, chemical, and thermal properties of the hybrid films were investigated. The mechanical,
chemical stability, and water contents were dependent upon the amount of silicon moieties. The
mechanical properties of the hybrid including cyclic siloxane unit was better than those of the
hybrid including chainlike siloxane unit. The proton conductivity of the membranes increased with
increasing temperature up to 140 centigrade. The fuel cell using the thin membranes of the cyclic
siloxane-based hybrid was confirmed to show a current-voltage curve at intermediate temperatures and

low relative humidities. The basic results were obtained for a long-term operation at intermediate
temperatures and low relative humidities.
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