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Optimization of doping scheme for highly-doped solid electrolytes bases on
first-principles configurational sampling
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The development of solid electrolytes with high ion conductivity is ur?ently
needed for the practical application of next-generation energy conversion devices such as fue
cells and all-solid-state batteries. In many solid electrolytes, ion carriers are introduced by
doping impurities into ceramic-based materials, but in most cases the conductivity decreases as the
impurity concentration is increased beyond a certain level. In this study, a large-scale simulation
study based on the principles of quantum mechanics and thermodynamics was performed to clarify the
mechanism for such phenomena. More concretely, we considered barium zirconate, a promising
electrolyte material for medium-temperature solid oxide fuel cells, and analyzed the distribution of
dyariggs impurities in the material and how the ionic conductivity is determined based on this
istribution.
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