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Preparation of anhydrous polymer electrolyte membrane composed of
chemically-crosslinked polymer having strongly acidic functional groups
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Generally, polymer electrolyte membranes that exhibit high
conductivities at high humidities also exhibit good conductivities at low humidities, and
electrolyte membranes that exhibit high conductivities independent of humidity conditions are
desired. The conductivity of the electrolyte membrane is strongly dependent on the density of acid
groups in the electrolyte membrane, and there has been great interest in developing electrolyte
membranes with a high density of acid groups. In this study, a crosslinked poly(4-styrenesulfonic
acid) membrane with a high sulfonic acid group density was synthesized using relatively mild
synthesis by deprotection. The membrane exhibited a very high conductivity of 0.93 S/cm at 80° C and

90% RH. By comparison, the Nafion 212 membrane exhibited 0.15 S/cm under the same conditions.
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