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Study on the crystal and electronic structures of the surface on cathode 
materials of the high power-type LIB for HEV using Soft X-ray Spectroscopy

Hironori Kobayashi, Masahiro Shikano 
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High-resolution soft X-ray absorption spectroscopic measurements for Li(NiCoAl)O2 are carried out at the 
beamline of BL27XU of SPring-8. This material is a candidate of the positive electrode material for lithium 
rechargeable battery of next generation HEV. The O K-edge XANES results indicated that the surface structure 
became to be different from the bulk one after preservation tests. We concluded that the degradation of 
electrochemical properties of the battery cell must be affected by this change in the surface structure; therefore, 
XAFS analysis using a soft X-ray data is a powerful method for investigating the surface structure at the 
positive electrode. 
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Fig.1 O K-edge XANES spectra of the Lix(NiCoAl)O2

positive electrode, measured in TEY mode (a) and FY 
modes (b), before and after preservation tests.
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Fig.2 Ni L-edge XANES spectra of the 
Lix(NiCoAl)O2 positive electrode, measured in TEY 
mode before and after preservation tests.

1) H. Kobayashi et al, J. Power Sources, to be 
published (2007). 
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