Supporting Information for
Metastable and Nanosized  for High-Energy Li-ion Batteries 

[bookmark: _Hlk90140234][bookmark: _Hlk85131165]Ruijie Qi,a Benoît D.L. Campéon,b Itsuki Konuma,a Yoshihiko Sato,a Yuko Kaneda,c Masashi Kondo, c and Naoaki Yabuuchi*a b d
a Department of Chemistry and Life Science, Yokohama National University, 79-5 Tokiwadai, Hodogaya-ku, Yokohama, Kanagawa 240-8501, Japan
b Advanced Chemical Energy Research Center, Yokohama National University, 79-5 Tokiwadai, Hodogaya-ku, Yokohama, Kanagawa 240-8501, Japan
c Instrumental Analysis Center at Yokohama National, Yokohama National University, 79-5 Tokiwadai, Hodogaya-ku, Yokohama, Kanagawa 240-8501, Japan
d Elements Strategy Initiative for Catalysts and Batteries, Kyoto University, f1-30 Goryo-Ohara, Nishikyo-ku, Kyoto 615-8245, Japan
*Corresponding author: yabuuchi-naoaki-pw@ynu.ac.jp





Supporting Figures
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Fig. S1. (a) Structural evolution of LNVO-MM300 and LNVO-MM600 with increasing milling time, and (b) SEM images of Li3NbO4 and LiVO2. Nanosized particles are found for Li3NbO4 which is much smaller compared with as-prepared LiVO2. 
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[bookmark: OLE_LINK1]Fig. S2. TEM image with EDX elemental maps of LNVO-MM600. 
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Fig. S3. XRD patterns (a) and electrochemical performances (b) of LNVO-SS before and after ball milling with acetylene black (AB). Discharge curves at different rates after charge at 100 mA g−1 to 4.8 V and then held at 4.8 V for 1 h.
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Fig. S4.  (a) Cyclability of LNVO-MM600 with different voltage ranges, and (b) results of rate capability tests with different LNVO samples. Discharge curves were obtained at different rates after charge at 100 mA g−1 to 4.8 V and then held at 4.8 V for 1 h.
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Fig. S5. Changes in Nb K-edge XAS spectra on electrochemical cycles for LNVO-MM600.
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Fig. S6. Structural evolution (a), galvanostatic charge/discharge curves (b), and rate capability of LNVO-MM600 after heat treatment (HT) with different temperatures. Discharge curves at different rates after charge at 100 mA g−1 to 4.8 V and then held at 4.8 V for 1 h.
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Fig. S7. XPS analysis of LNVO-MM600 before and after heat treatment: (a) O 1s and (b) C 1s spectra.
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[bookmark: _GoBack]Fig. S8. Fully-charged LNVO-MM600-HT samples were mixed with different electrolyte solutions in sealed capillaries and stored at 50 oC for 48 h, photos of the capillaries before and after storage (a) and papers absorbed different electrolyte solutions after storage (b), (c) SEM images with EDX elemental analysis of electrolyte-absorbed papers.
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