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Nanoscale evaluation of all-solid-state battery reactions by operando
transmission electron microscopy
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In this study, we developed operando scanning/transmission electron
microscopy (S/TEM) techniques to visualize the electrochemical reactions in all-solid-state Li-ion
batteries. We succeeded in observing ionic space charge layer at
Cu-metal-electrode/solid-electrolyte interface using electron holography and electron energy-loss
spectroscopy (EELS). Moreover, we visualized dynamical behavior of Li-ions in LiCo02 electrode
during charge-discharge reactions by operando STEM-EELS. In order to improve a time-resolution of
the Li-map observations, we applied one of the information science techniques, sparse coding. As a
result, we succeeded in visualizing 10-times more rapid behavior of Li-ions in the electrodes, in
which the Li-ions move not only to the direction toward the electrolyte but also in the in-plane
direction of the electrode film.
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