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Direct observation of oxygen-anion redox reaction in Li-rich positive
electrode materials
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The redox reaction in positive electrodes of lithium ion secondary battery, LiVOs and LioMnOs, was
evaluated by a soft X-ray absorption spectroscopy (XAS). Delithiated LiVO3; samples showed oxidation from
the V L-edge and O K-edge XAS spectra, which implied the extraction of electron from the hybridized V 3d
and O 2p orbitals. For delithiated LiMnO3 samples, Mn L-edge XAS spectra implied reduction, while O
K-edge XAS spectra implied oxidation. The difference O K pre-edge XAS spectra of delithiated samples
from pristine sample indicated the formation of the peroxide and superoxide ionic-like states after the
delithiation. Hence, the charge compensation in LizMnOs is achieved by the oxidation reaction of oxygen
anions.
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Figure 1. (a) Mn L-edge XAS spectra and (b) O K-edge XAS spectra in TEY mode of LizMnO:s.
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Figure 2. (a) V L-edge and O K-edge XAS spectra, (b) V L-edge XAS spectra, and (c) O K-edge

XAS spectra in TEY mode of LiVOa.
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