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Chemical State Visualization of Battery Materials by Operando X-ray
Spectro-Ptychography
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In this study, various imaging XAFS measurements, including tychographic
XAFS, were performed to visualize the chemical state distribution of lithium battery cathode active
material particles and the electrode interface during the charge-discharge process. The aim of this
study was to extract unknown structure-function correlations related to 1on transport and diffusion
phenomena within and at particle interfaces. Tychographic XAFS measurements inside spinel-type
lithium manganese-nickelate (LNMO) particles have been performed, and the distributions suggesting
heterogeneity of Mn and Ni compositions and chemical states within LNMO particles have been
successfully captured. In addition, we succeeded in visualizing the internal chemical state of the
LNMO particles by conducting measurement experiments on Li-rich vanadium oxide cathode active
materials and thin-film all-solid-state battery systems.
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