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Abstract :

LiiTis0:1 (LTO) has been considered as an anode material for large scale rechargeable Li-ion
battery with high safety and excellent cycle stability. However, its Li storage capacity is much
smaller than graphite. Ti,Nb1Oz (TNO) is an alternative highly safe anode material for large scale
rechargeable battery, because it has much higher capacity than L'TO. The aim of this study is to
improve intrinsic electronic conductivity and rate performance of charge-discharge capacity
of TNO by introducing oxygen defect. TNO with oxygen defect (Ti:Nb 110 2., D-TNO) could be
synthesized by annealing the mixture of TiO, and Nb»Os in vacuum, while TNO without oxygen defect
was obtained by annealing the same precursors in air. Crystal structure, size and morphology for
TNO and D-TNO are nearly identical. Introduction of oxygen defect in D-TNO was clearly
confirmed by thermogravimetric analysis and the amount of oxygen defect x was estimated to be
around 0.5. X-ray photoelectron spectroscopy analysis also indicated that Ti* and Nb’* in D-TNO
are partially reduced into Ti* and Nb*. Electronic conductivity at room temperature for D-TNO is
estimated to be around 10°-10° S em, which is much higher than that for TNO (= 10° S c¢m™).
Electrochemical testing showed that the enhancement of intrinsic electronic conductivity due to

oxygen defect greatly contributes for improvement of the rate performance of TNO.
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