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Clarification of migration process of lithium ions in all-solid-state lithium
ion secondary batteries during charging and discharging

TSUCHIYA, Bun
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The lithium (Li) concentrations for both of Au/LiCo02/Lil.4A10.4Ge0.7Ti0.
9P3012(LATP) positive electrode side and Pt/LATP negative one in Au/LiCo02/LATP/Pt all-solid-state
Li+ ion secondary batteries were in situ measured under charging various voltages from 1.65 to 2.04
V in a vacuum using the high-energy time-of-flight elastic recoil detection (ToF-ERD) technique with

9.0-MeV CulO+ ion-probe beams. The ToF-ERD spectra significantly revealed that the Li concentration
in the LiCo02 positive electrode decreased with an increase in the charged voltages and the Li
concentration in the LATP negative one increased. Therefore, it could be concluded that the Li
migration from the LiCo02 positive electrode to the LATP negative one in the battery was dynamically
observed under the various charges using the ToF-ERD technique with the reliable depth resolution
in approximately a tens of nanometer scale.
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