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Clarification of electronic structure of 4d metal species for metal-doped niobium
oxides negative electrode of Li-ion battery
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Research and development of high-capacity rechargeable batteries for automotive applications
has attracted considerable attention because of their direct relevance to driving range. The
applicants have synthesized metal-doped niobium oxide as a negative-electrode material for
Li-ion secondary batteries and found that it exhibits high negative-electrode performance, but
the physical properties that contribute to this performance have not been clarified. In this
project, XAFS measurements were performed to clarify the electronic state of niobium in the
prepared samples, and it was found that the valence state of Nb in the Ti-doped niobium oxide
samples was pentavalent at all Ti-doping levels, and the electronic state remained unchanged.
In a related work (2308048P), Ti K-edge measurements showed that the Ti valence changed
from tetravalent to reductive with decreasing Ti-doping, indicating that in the charge-discharge
reaction of a Li ion battery, the host anode material is reduced when Li ions are inserted into
the lattice. The reductive Ti facilitated the insertion reaction, suggesting that the battery
exhibited high performance.
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Fig. 2 Photo of the prepared Ti-doped Nb2Os samples
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Fig. 1 Nb K-edge XANES spectra of Ti-doped Nb,Os
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