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High-resolution hard-x-ray photoemission spectroscopic study on

electrodes of lithium-Ion batteries for fuel cell hybrid electric vehicles
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The cylindrical model cells were used to study the relationships between the degradation of the cells and the
state of the surface of their electrode. As the results of the high-resolution hard-x-ray photoemission
spectroscopy at SPring-8(BL47XU), valence state of Ni ions for starting materials is reduced near the surface
of the particles. The amount of Li,CO; on the surface of the positive electrodes decreases with the increase of
the state of charge. The role of Li,CO; on the surface is very important to solve the mechanism of the

degradation of the cells.
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Fig.1  XPS spectra of Ni 2p;3, from a positive
electrode of initial cells. Solid and dashed lines
show TOA10 and 60 of the cells, respectively.
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Fig.2 XPS spectra of O 1s from a positive electrode
of initial cells. Solid and dashed lines show
TOA10 and 60 of the cells, respectively.
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