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In this study, we created a proton-conducting organic-inorganic hybrid membranes using
amphiphilic zwitterion (SZ-OH) and 3-(trihydroxysilyl)-1-propanesulfonic acid (TPS).
SZ-OH/TPS/H:0 mixtures were prepared to form bicontinuous cubic liquid crystal
phases. The diene groups in SZ-OH were polymerized by UV irradiation. Furthermore, by
heating the polymerized samples at 80C for 30 minutes, a dehydration condensation
reaction of the silanol groups in TPS was progressed, which yielded polymer films (Film-
TPS). Film-TPS maintained the gyroid structure. The proton conductivity of Film-TPS at
30 T and a relative humidity of 90 % was 1.7x103 Scm'!. Assuming that the proton
conduction mechanism in Film-TPS is mainly governed by a surface hopping conduction
mechanism, we estimated the proton diffusion coefficient from the activation energy. It was
found to be 5.2x10-°cm?s!. This value is significantly larger than that of the surface
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hopping conduction mechanism in general proton-conducting polymer membranes, such as
Nafion. We expect that these results suggest that it should be possible to induce a new high-
speed proton conduction mechanism by precisely arranging the sulfo groups within a
polymer membrane.
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