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Non-destructive observation of the migration of Li ions with high spatial
resolution is important. Charging and discharging cause changes in volume of electrode materials.
Scanning probe microscopy can allow high resolution imaging of these volume changes, which enables
us to investigate Li-ion migration without destruction.
Volume changes of LiCo02 generated by Li insertion/extraction are very small, 10-2, and so they
hardly appeared in our obtained images. However, the LiCoO2 particles were imaged as dark portions
with no signal, because changes in volume in the interspace were detected. We concluded that
electrolyte flux induced by the gradient of Li-ion concentration in the cathode, which was generated
by charging/discharging, caused the volume changes in the interspace. Furthermore, we observed
dry-out of electrolyte. The electrolyte flux and dry-out are the most important issues for
increasing the energy density of batteries.
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