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Evaluation of lonicity/Covalency of Atoms in Barium titanate with Barium Replaced by Bismuth and
Lanthanum / N. Takesue, K. Ishibashi and K. Asakura (Fukuoka Univ.) / Research and development of lead-free
perovskite ferroelectircs, traditionally designated as ABOs, have been a subject of the harmless application since many
years ago. Thistrend seems to stay around the stage of the bismuth- or lanthanum-replaced systems for the last several
years, which was motivated us to investigate ionicity/covalency for the type of system with first-principle cluster
calculation. The results show appreciable covalent bonding between bismuth and oxygen, and also lanthanum and
oxygen. This feature is quite similar to the covalency between lead and oxygen in lead titanate, which was considered
only one exclusively good component for the high performance, and suggests that the replacement is effective.
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Experimental study of solid solutions of bismuth-sodium titanate BNT based on their simulated
ionicity/covalency. / K. Asakura, Y. Asano, N. Takesue (Fukuoka Univ.), Z. Xu, K. Matsugi (Hiroshima Univ.) / We
fabricated perovskite ABOs ferroel ectric solid-solution systems, which is based on our previous first-principles cluster
calculation; the fabrications were done by flux powder sintering. Crystal structures of the samples were investigated
by X-ray diffraction; (200) Bragg reflections of the typical primitive cell were monitored carefully. The results of, e.g.
(Biv2Naw2) TiOs-BaTiOs, show a possible morphotropic festure over phase states of the tetragonal and rhombohedral
structures. We expect that the effect will provide the excellent piezoelectric properties. We will present systematic
results of these measurements.
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