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Charge/discharge reaction mechanisms of LiMnO; atomically integrated with
phosphorus ions
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Mn-based Li-excess oxides for advanced Li-ion batteries deliver large reversible capacities associated with
relatively stable oxygen redox reaction. For LiMnO»-Li3PO4 based material, LizsP1,6Mn2303, the dissolution of
phosphorus ions into LiMnO» is possible by mechanical milling, and the phosphate in the structure results in the
formation of inactive sites for anion redox. This fact may lead to the suppression of oxygen dimerization and
improvement of anion redox reversibility. Soft X-ray absorption study at P K-edge also reveals that local
phosphorus is dissolved into LiMnO> and bonding-character change associated with the oxidation in a charging
process.
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Figure 1. (a) Changes in X-ray diffraction patterns of Li76P16Mn2302 during mechanical milling. Phase
uniformity is increased after milling for 36 h at 600 rpm. (b) Charge/discharge curves of Li7cP1,6Mn2302 in a Li
cell at a rate of 10 mA g%,
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charge/discharge process in LizsP1,6sMn230a.



