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Development of the unified model for proton conduction mechanism in various
phosphates and their composites

Takahashi, Haruyuki
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The proton conductivity, the NMR spectra, the thermal analysis and the neutron
diffraction experiments were performed in order to understand the proton conduction mechanism in unified
manner for the proton conductors applicable to intermediate fuel cells.

We found that the rotation of constituent phosphate or sulfate molecules followed by the breaking and the
reformation of hydrogen bond is important for the superprotonic conduction and that the freezing of
molecular rotation occurs in the low-temperature region in all the compounds examined. It was clarified
that the experiments, such as proton conductivity measurement and the proton NMR on the proton dynamics
especially in the low-temperature region are important for the elucidation of proton conduction
mechanism.
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