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Acceptor-doped BaZrO3 is expected to be utilized as a solid electrolyte of a

proton conductive solid oxide fuel cell. We need to further improve the proton conductivities of
Bazr03 for application. As one of the causes of the decrease in proton conductivity, there is an
association phenomenon in which protons are captured near the acceptor dopants. In order to clarify
the association state, first principles calculations are comprehensively executed for structural
model groups in which configurations of dopants, oxide ion vacancies, and protons are systematically

changed. The energies of association were evaluated by analysis of the relationship between
configurations and energy states. Calculations for the high concentration solid solution model
confirmed that it is possible to control the association energy by the configuration of the dopants.
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