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Abstract: Synthesis of LixMnSiQ4 was attempted by the conventional solid-state reaction method, and the
phase formation behavior according to the change of the calcination condition was investigated. When the
mixture of the three source materials, Li20, MnO and SiO; powders, were used for calcination in air, it
was difficult to develop the Li;MnSiO; phase because the oxidation number of Mn" could not be
maintained. Therefore, two-step calcination was applied: LizSiOs was made from LizO and SiO; at the
first step, and Li;MnSiOQ; was synthesized from Li;SiOs and MnO at the second step. It was easy to
make LisSiO3 from LiO and SiO.. Lis2MnSiO4 single phase was developed by the calcination at 900C for
24 hr in Ar atmosphere as the oxidation of Mn? was prevented. However, the Li;MnSiOs was ¥
-LizMnSiOs, one of the polymorph of LizMnSiOs;, which could not be used as the cathode materials in
Li-ion batteries. By applying the additional low temperature annealing at 400C, the single phase B
-LizMnSiOs powder was synthesized successfully through the phase transition from y to B phase.
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Fig. 1. X-ray diffraction patterns of the powders
calcined from the mixture of Li2O and SiO: powders at
various temperatures for 10 hr in air.
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Fig. 2. X-ray diffraction patterns of the powders
calcined from the mixture of Li;SiO; and MnO powders
at 900C in wvarious atmosphere.
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Fig. 3. X-ray diffraction patterns of the powders

calcined from the mixture of LixSiO3; and MnO powders
near 900C in Ar atmosphere.
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Fig. 4. X-ray diffraction pattern of the powder having B
~Liz2MnSiO4 phase transited from y—Li:MnSiO; phase by
low temperature annealing at 400C.
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Fig. 5. FESEM micrographs of B-LixMnSiO; powder: (a)
x 2.00 k and (b) x 10.0 k.
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