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Fig. 1 (Color online) Schematic illustrations of O3-type and P2-
type layered materials. Alphabets, ABC, denote the differ-
ence in oxygen arrangements in each MeO, layer.
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Fig. 2 Comparison of charge/discharge curves of Li/LiCoO, and
Na/NaCoO, cells.
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Fig. 3 Charge/discharge curves of sodium cells; (a) Na/NaFeO,

with different cut-off voltages, and (b) Na/Na,;[Fe;),

Mn,/,]0,. Picture of a coin cell used for the electrochemical
tests is shown in the inset.
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Fig. 4 (Color online) Changes in XAFS spectra of Na, FeO, at
(a) Fe-Kedge XANES and (b) radial distributions of Fe.
The samples were prepared by charge to different cut-off vol-
tages and then by discharge to 2.0 V in Na cells. The XANES
spectrum of the as-prepared sample is also shown for com-
parison.

A face-shared vacant
tetrahedral site is formed
by Na extraction.

Fe¥*is stable at
octahedral sites.

Fe3* migrates into the
vacant tetrahedral site.

Fig. 5 (Color online) Proposed schemes of the irreversible phase
transition in Na;_FeO,.
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Fig. 6 (Color online) Fe K-edge XANES spectra of Na,[Fe,,
Mn,,]0,. The sample is prepared by charge to 4.2V and
then by discharge to 1.5 V in the Na cell. The XANES spec-
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son.
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Fig. 7 (Color online) Changes in XAFS spectra of Na,[Fe;;;Mn;/,]0, at (top) Mn and (bottom) Fe K-edge on the
charge process. (left) XANES and (right) radial distributions are compared for each element. The samples were

prepared by charge to 3.8 or 4.2 V in the Na cells.
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Abstract

energy storage devices and studies on reaction mechanisms of these layered oxides in Na cells by
X-ray absorption spectroscopy in a synchrotron facility.

Research interest in rechargeable Na batteries made from the Earth-abundant elements is rapidly
increasing, especially for large-scale energy storage devices. Herein, we shows recent research
progresses on the iron- and manganese-based layered oxides as Na insertion materials for the
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