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Development of Anhydrous Proton-Conducting Liquid-Crystalline Polymer Membranes
and Their Application in Fuel Cells

YOSHIO, Masafumi
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Two-component self-assembly of photopolymerizable zwitterionic molecule
and acids such as benzenesulfonic acid and protic ionic liquids provided the hexagonal columnar
liquid-crystalline phases. In-situ photopolymerization allowed for the construction of self-standing

high-proton conductive polymer films. We revealed that the LC nanostructured films exhibited higher
proton conduction with lower activation energy than those of amorphous films.
In addition, we demonstrated that the Bronsted base/acid complexes consisting of imidazole
derivative with long alkyl chains and various acids such as benzenesulfonic acid formed the
columnar, bicontinuous cubic, and smectic LC phases by simply changing the mixing ratio.
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