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Functional Analysis by Computational Chemistry for Design of Anhydrous Proton

Conducting Materials
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Anhydrous proton—conducting materials (PCMs) containing imidazole (Im) molecules are attracting

attention as next—generation electrolyte materials for solid fuel cells. Understanding the proton

conduction mechanism of these materials is not only of great academic interest, but is also essential

to provide guidance for the development of efficient PCMs. In this study, we analyzed the proton

conduction mechanism in polymer composites and organic crystals using quantum chemical calculations

and molecular dynamics simulations. The calculations revealed that the proton conduction in each

material is caused by the interplay of the changes in hydrogen bond structure, intermolecular proton

transfer, and molecular motion involving Im. The results were fed back to the experiments, and the

design of high—performance PCMs is being achieved.
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