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Study on diffusion mechanism of all-solid-state battery materials by using
isotope exchange SIMS analysis and application to operando measurements
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i i _ Secondary ion mass spectrometry (SIMS) was used as a_technique to elucidate
the diffusion mechanism of battery materials and to visualize lithium diffusion. Perovskite-type

LLTO polycrystals were used as model materials for isotope exchange SIMS. By quenching the lithium
diffusion at low temperatures and performing SIMS measurements, we observed a significant change in
isotope concentration at grain boundary portions. Analysis of lithium diffusion revealed that the
diffusion coefficient was five orders of magnitude smaller at the grain boundaries compared to the
diffusion coefficient within the crystal grains. Furthermore, it was demonstrated that changes in
lithium distribution in solid battery cathodes can be observed in real time by operando SIMS.
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