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Electronic state analysis of (Niy3Co013Mn13)O2 nanosheets with exfoliation-
induced structural distortion by soft X-ray absorption fine structure
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(Ni13Co013Mn13)O2 nanosheets are supposed to be nanoparticles which enable novel electrode materials
designing. Mn, Co, Ni L23-XANES measurements were performed in order to investigate the details of the
nanoparticles. The average valence numbers of Mn, Co, Ni in the restacked nanosheets were 3.6, 2.7, 2.0,
respectively. Thus, the nanosheets should be understood as oxyhydroxide (Ni13Co1/3Mn13)O0H, not as oxide
(Niz3C01/3Mny3)O2.
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Figure 2. XANES spectra of commercial Li(Nii3Co13Mn13)02, chemically oxidized compound,
ion-exchanged compound, and restacked nanosheets measured at Mn, Co, Ni L2 3-edges.
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Table 1. Valence numbers of the Mn, Co, and Ni ions in the commercial Li(Nio.33C00.33Mng.34)0x2,
chemically oxidized compound, proton-exchanged compound, and restacked nanosheets determined by
XANES spectra measured at the L, 3-edges.

Valence number

Mn Co Ni
Commercial Li(Nio,33C00,33Mno,34)02 4.0 3.0 2.0
Oxidized Li(Nio,33C00,33Mno,34)Oz 4.0 3.0 3.9
Proton-exchanged Li(Nig.33C00.33Mng 34)O> 3.8 2.8 2.9
Ni—Co—Mn oxide nanosheets 3.6 2.7 2.0
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