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Electronic state of Ni, Co, Mn in the Ni-Co-Mn-oxide nanosheets
with vacancy defects
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Mn, Co and Ni Ly 3-edge X-ray absorption near-edge structure (XANES) measurements were performed on
Ni-Mn oxide nanosheets and Co-Mn oxide nanosheets with vacancy defects, which are prepared by the
restacking reaction of Ni-Co-Mn oxide nanosheets with acid solution. The valence states of the constituent
elements were determined using the results, and thus the chemical compositions of Ni-Mn oxide nanosheets
and Co-Mn oxide nanosheets with vacancy defects were determined as Ho.ssMnogiNio1302 and

Ho.73Mng.67C00.2302, respectively.
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Fig. 1. XANES spectra of HossMnogiNig.1302
measured in the total electron yield mode of at (a)
Mn L, 3-edge and (b) Ni L2 s-edge. The black lines
show the results of linear combination fitting using
anos (I’Ed Iines) and Li(Nio,asCOo,ngno,u)Oz
(green lines) as reference spectra. The blue line
shows the XANES spectrum of NiO.
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Fig. 2. XANES spectra of Ho.73sMng.67C00.2302
measured in the total electron yield mode of at (a)
Mn L 3-edge and (b) Co Lz 3-edge. The black lines
show the results of linear combination fitting using
Mn,O3 (red Iines) and Li(Nio,33C00_33Mno,34)Oz
(green lines) as reference spectra. The purple line
shows the XANES spectrum of LiCoOx.



