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Charge-discharge mechanism of cathode materials using transition metal and
oxygen redox reaction as charge compensation in lithium-ion batteries
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We have been investigating Mn-substituted LisSiOs (LSO-LMO) as a new high-capacity cathode active
material. The results of material investigation show that LSO-LMO with a molar ratio of Mn to Si of 2:1
exhibits a high specific capacity of about 200 mAh g. In order to clarify the contribution of oxygen and Mn
to charge compensation in the charge-discharge mechanism of LSO-LMO, XAS measurements were
performed on LSO-LMO during the charge-discharge process, and it was confirmed that the valence of Mn
changed from +3 to +4 during the initial charge process and from +4 to +2 during the discharge process. On
the other hand, reversible formation/decomposition of peroxide and superoxide was observed during the
charge-discharge process of the second cycle. From these results, it was turned out that, the charge
compensation of LSO-LMO was conducted by the redox reaction of Mn and O.
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Fig. 3 O K-edge XANES spectra of (a)
LSO-2LMO and (b) LMO_ball mill
without and with 1st charge-discharge
cycle.
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Fig. 4 O K-edge XANES difference spectra of charged - pristine with (a) LMO_ballmill and
(b) LSO-2LMO.
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