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Proton conduction mechanism for anhydrous imidazolium hydrogen succinate
investigated by quantum chemical calculation ('Center for Computational Sciences,
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Anhydrous imidazolium hydrogen succinate (Im-Suc) exhibits high proton conduction even
at temperatures exceeding 100 °C despite its crystalline nature. Proton conduction mechanisms
are attractive for elucidating toward the development of solid electrolytes for fuel cells.
Quantum chemical calculations are utilized for proton conduction mechanism in terms of the
change of hydrogen bonds and molecular rotation in Im-Suc. The dominant proton conduction
pathway and vibrational frequencies showed that the N—H stretching of imidazolium were
identified as key factors for promoting efficient proton conduction in Im-Suc. The calculated
potential energy surface involving proton transfer (PT) and rotational motion of imidazole
showed that PT between imidazole and succinic acid was a rate-limiting step for proton
transport in Im-Suc and proton conduction proceeded via the successive coupling of PT and
rotational motion of imidazole based on a Grotthuss-type mechanism.
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