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In situ XAFS Measurement of Cathode Materials for Li-ion Secondary Batteries
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We performed XAFS measurements for comprehending the valence change of the transition metal elements
in cathode materials of Li-ion secondary batteries during charge-discharge processes. First, we measured Ni,
Co, and Mn K-edge XAFS of Li.wNixCoyMny.,.,O, with varying the ratio of Li, Ni, Co and Mn. It was
revealed that the Ni K-edge energies changed with varying the metal composition ratio, whereas the Co and
Mn K-edge energy did not change with varying the composition. The Ni K-edge energy had a strong linear
correlation with the Ni valences estimated by calculating from the element composition. Secondly, in situ
XAFS measurements were performed in order to elucidate the behavior of Ni, Co and Mn valence during the
charge for the fresh and charge/discharge cycled samples. The Mn K-edge and pre-edge analysis suggested that,
in the cycled sample, Mn**, which was not observed in the fresh sample, would generate in a low state of
charge (SOC) region.
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