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Analysis of quantum dynamics of proton in solid oxide electrolyte membrane based
on stochastic method
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In this study, | analyzed quantum effects of the proton on its conduction in
solid oxide electrolyte membrane based on the transition sate theory. Firstly, the conduction paths
of the proton were determined by the Nudged Elastic Band method, and the quantum effect of the

proton was reproduced by the path integral method. Then, the transition rate of proton was estimated
by the height of the potential barrier along the conduction paths, and the diffusion coefficient of
the proton was calculated by using the estimated transition rate. As a result, 1 found that the
diffusion coefficient of the proton with the quantum effect is consistent with that of the classical
case. | clarified that the quantum effect of the proton on each conduction path cancel each other
out and because of the offsetting, the diffusion coefficient with quantum effect is consistent with
that of classical case.
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