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Direct observation of the oxygen ion in Li-rich aluminum manganese layered
oxide positive electrode material
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The charge compensation mechanism of Li[Lig2Aly4Mng4]O, was evaluated using soft X-ray absorption
spectroscopy. The valence change of Mn at the charged/discharged states was confirmed from the Mn K XAS
spectra in the surface sensitive PEY mode, while Mn almost stayed unchanged in the bulk sensitive PFY
mode. The O K pre-edge XAS spectra changes at charged/discharged states in the PEY and PFY modes
indicated the electrons from the oxygen sites contribute to the charge compensation. The redox reaction of
Mn and O simultaneously proceed at the electrode surface which indicated the formation of the ligand holes.
While the redox reaction of the oxygen ion mainly proceeded at the electrode bulk.
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Fig. 1. The Mn L-edge XANES spectra
in PEY mode and PFY mode.
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Fig. 2. The O K-edge XANES spectra in
PEY mode and PFY mode.



