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Study on proton-conductive membrane with high performance and stability at high
temperature

Miyake, Junpei
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Aromatic ionomers have received tremendous attentions because of the high
potential for a number of applications in clean energy devices involving ion-conducting membrane
technology such as fuel cells and water electrolyzers. Since aromatic ionomers (as a membrane and/or

a binder) experience harsh environments (e.g., highly oxidative, acidic, or basic conditions), it
is becoming a general polymer design principle for such applications that the polymer main chains
should be constructed solely of carbon-carbon bonds without any chemically-vulnerable linkages such
as aromatic ethers. However, most membranes have suffered from low mechanical strength.

To improve the mechanical strength, in this study, a novel sulfonated polyphenylene containing
octafluorobiphenylene group in the main chain was investigated. In particular, the effect of the
octafluorobiphenylene group on the membrane properties such as water uptake, proton conductivity,
mechanical strength was investigated.
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