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Analysis of lithium-ion batteries using synchrotron X-ray imaging (* Material Foundation
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We have studied potential distribution in the positive electrode of a Li-ion battery by using
a micro XAFS method. In the previous studies, we observed the three-dimensional
distribution of various Co-oxidation states in LiCoO2 (LCO) active materials. We a so found
that as a LCO electrode is charged, the surface of the electrode is preferentially oxidized than
theinside area.

This study compares the reaction distributions of two different electrodes (LiFePO4 (LFP)
and LCO) during the relaxation. Immediately after the LFP was charged (1C CC charge to
4.3V), the edge of the surface shifted to higher energy than did that of the inside. This
positive shift indicates that the oxidation state of Fe increased with lithium extraction and that
the potential mal-distribution occurred between the surface and inside of the electrode.
24-hour after the charge, the same edge positive shift was also observed in the XANES
spectra of the LFP electrode. These results suggest that the potential mal-distribution in the
entire LFP electrode did not relax in the experimental period. In contrast, the potential
mal-distribution between the surface and inside of a LCO e€lectrode, which existed
immediately after the electrode was charged, did relax 24-hour after the charge, due to the
effect of “potential relaxation”. | shall elaborate on this phenomenon at the conference.
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