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Fig. 1 (Color online) Schematic image of electrode reaction in lithi-
um ion battery.
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Fig. 2 (Color online) Chemical state maps of LiFePO, cathode ob-
tained by means of XAFS imaging technique.
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Fig. 3 (Color online) Chemical state maps and histogram of ab-
sorption edge energy for LiMn,O,4 cathode.
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Fig. 4 (Color online) Concept of vertically dispersive XAFS tech-
nique and the apparatus constructed at NW2A station.
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Fig. 5 (Color online) Time change of one-dimensional distribution
of chemical state during charging process after potential
jumping for (a) LiFePO, and (b) LiMn,O, cathodes.
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resolved analysis result for LiFePO, cathode. (a) Ex-
perimental data and (b) calculated one and applied formula.
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Fig. 7 (Color online) Model of diffusion of reaction start factor in

composite electrode.
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Time- and space-resolved analysis of electrode
reaction for rechargeable battery

Misaki KATAYAMA College of Life Sciences, Ritsumeikan University, Kusatsu 525-8577, Japan
Yasuhiro INADA College of Life Sciences, Ritsumeikan University, Kusatsu 525-8577, Japan

Abstract A time- and space resolved technique, vertically dispersive XAFS (VDXAFS), was developed to
analyze the spatial dynamics of electrode reaction. Inhomogeneous reaction distribution of
LiMn,0, cathode during the charging process at a high rate was observed by means of the
VDXAFS technique. It was found that a model function including the diffusion term agrees with
the experimental value for the charging reaction of LiFePO, cathode.
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