a7 ANA NERA RGO
WEERBIME L ~T VT LT A
~BALFEHEN SO T S —F ~

P 7
Taku Onishi
(43 1#FEM L%#F Department of Chemistry for Materials)

(Received 31 July, 2009)

Abstract

The perovskite-type transition metal compounds are widely utilized for highly-functional
materials for photocatalyst, illuminat, solid-state electrolyte and positive electrode of lithium ion
secondary battery, solid-state electrolyte of fuel cell, magnetic body, and superconductor. In order
to achieve their high functionality, we performed the material design for the species, by the
selective doping of dopant, or vacancy.

First, the mechanism of their unique magnetism, bandgap change, and ion conductivity in
the perovskite-type transition metal compounds was investigated by the quantum chemical
calculation based on hybrid-DFT method. The effective exchange integral was obtained to
examine the magnetism. In addition, the cooperative Jahn-Teller effect was discussed, in
comparison with the theoretical equation proposed by Kanamori. Bandgap was approximately
estimated by HOMO-LUMO energy difference. In relation to blue-light emission in SrTiOs, the
effect of vacancy doping on bandgap was also investigated. From the theoretically estimated
activation energy for the lithium ion conduction in KMnF3, we proposed that the barium-doped
KiBaa-w2MnFs can have the lithium ion conductivity. The effect of oxygen doping was also

investigated to accelerate the lithium ion conductivity.

Key words: Perovskite, Quantum Chemistry, Hybrid-DFT, Magnetism, Effective Exchange
Integral, Cooperative Jahn-Teller effect, Material Design, Bandgap Estimation, Lithium Ion
Conductivity
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