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Analysis of Charge/Discharge Mechanism of Rock-Salt Type
Li>TiO3-NiO-LisNbOs Solid-Solution by Soft X-Ray Absorption Spectroscopy
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Charge compensation mechanism of disordered rock-salt type Li;TiO3-NiO-LisNbOs during
charge/discharge of the Li batteries was investigated by soft X-ray absorption spectroscopy. Ni, Ti, and Nb
L-edge, and O K-edge XANES spectra revealed that nickel and oxide ions were oxidized on charge to 4.2 VV
and subsequent side reactions such as oxygen extraction and electrolyte decomposition were indicated due to
no significant change of the electric state above 4.2 V. While, nickel and oxide ions were reduced by
discharging to 2.5 V. In contrast to nickel and oxide ions, no obvious change in the electric state was seen in
Ti and Nb spectra. Thus, these results demonstrate reversible contribution of nickel and oxide ion to the
charge and discharge reaction in Li;TiO3-NiO-LizNbO4 system.
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Fig. 1 Charge/discharge curves and measurement points for XAS.
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Fig. 2 (a) Ni Lg, 3-edge and (b) O K-edge XANES spectra.
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Fig. 3 (a) Ti Ly, 3-edge and (b) Nb Ls-edge XANES spectra.

PLEORER NG 25 - 4.2V OFBJEFFHAICEB W T, £E - WHEICHE->TEIC=y v EBILY A
F MR L c BT L. BRRICEETDHZ N Dotz Fio. 42 - 45V OEEMMERT
WX, BB AR O fRICAE O RiH 72 EORA W2 KIS RE STz, 72, 25V LT
TEBESBILA 4 v OB FIREOZEDBR SNiehoTc 2 EMD, RBEOEK 2 E ORI
N TAR S I, BEBEWBESE ORISS EBR L CW D AREMER H D, Lz - T, EERBLEE D I <
FHWEIZEL > T, BHEFA 7NV EEVIRLTHA[HNIZ= v 7 v L ORI A 4 v O bR
TERR T T E R EA R N FF T X B,

2B N

[1] W. S. Yoon et al., J. Power Sources, 163, 234-237 (2006).
[2] G. Ceder et al., Chem. Mater., 28, 3659-3665 (2016).

[3] N. Yabuuchi, T. Ohta, et al., Nat. Commun., 7, 13814 (2016).

HERBEABR G/ FEE~DIGH - BBEIZOWT
« RAFZER R 1TSS 58 [RIE MG TR AB L 7=,
AR, AARH, B S, 4 58 MBS, 1A19, ).




