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Perovskite (ABO3)-type NagsBigsTiO3 where Na and Bi occupy the A site is well known as a
piezoelectric material with insulating property. However, some recent works revealed that
NagsBigsTiOs-based material with Bi vacancy, i.e. NagsBigsxTiOs.; could show oxide-ion
conduction at elevated temperature. Especially, since NagsBigssTiOs.; exhibits comparable
conductivity to a typical oxide-ion conductor such as yttria-stabilized zirconia, the material is
expected highly to be applied for the solid oxide fuel cell (SOFC). It is also found that a sample with
Na vacancy had lower conductivity than the Bi-deficient sample, and thus the A site in the materials
can be considered to play an important role for oxide-ion behavior. Unfortunately, however, local
environments around Na, Bi and their vacancies cannot be clarified by a conventional analytical

method for a crystal such as the Rietveld method using Bragg peaks, because the local environments

do not have periodicity in the crystals. [
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Figure 1 shows a part of a modelling result of Nag sBigsTiO3. From the result and a multiple
regression analysis using the obtained structural features, it is demonstrated that local environments
around Na and Bi are quite different in NagsBigsTiO3 although both the cations occupy the same
crystallographic site (A site) of the perovskite structure. In addition, it is suggested that Bi makes O*

conduction path distorted.



