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Clarification of the relation between electrode performance and electronic
structure of rechargeable-battery electrodes by hard and soft X-ray
photoemission spectroscopy
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In order to improve the performances of Li-ion-battery electrodes for
applications to automobiles, detailed understandings of the charge-discharge reactions are of
particular importance. In this study, to understand the electronic structures of 3d transition
metals and ligand elements like oxygen which play most important role on the charge-discharge
reaction in electrode materials, the electronic structures of electrode materials such as LiFeP04
and LiNi0.5Mn1.504 were investigated by hard and soft X-ray photoemission spectroscopy and related
spectroscopies including X-ray absorption and X-ray emission. For LiNi0.5Mn1.504, the
charge-transfer effect between Ni and O was revealed in addition to understanding the chemical
states of Ni and Mn. The relation between instability of Ni at the charged state and Ni 3d
electronic structure was clarified.
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