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Summary of our research project entitled, "Structure design of ion conducting d10
metal oxides", is described here. The role of d10 Ga in Pr2(Ni,Cu,Ga)04 oxide-ion conducting material was
investigated. We found that the interstitial oxygen amounts (carrier concentration) are increased by
doping the higher valence of Ga3+ compared with Ni2.5+. We have explored new structure family of
oxide-ion conducting materials with AA*BO4 compositions and we discovered a new structure family
NdBalnO4. Sr doping into NdBalnO4 improved oxide-ion conductivity. Oxide-ion diffusion pathway was
visualized for Pr2(Ni,Cu,Ga)04, PrBaCo205.5+delta and Ce0.5Zr0.502. In Pr2(Ni,Cu,Ga)04 and
PrBaCo205.5+delta, two-dimensional diffusion pathway was observed. The thermal expansion anisotropy of
K2NiF4-type A2B04 oxides was also investigated at an atomic scale. The anisotropic thermal expansion is
attributable to anisotropic B-0 bonding, from view points of interatomic distance, electron density and
bond valence.
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