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Electrochemical Performance of Si-Mn Composites in Li-ion Battery
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Abstract:

Mn. The phases of composites were analyzed with X-ray diffraction. Their charge-discharge performance as nega-

The Si-Mn composites were synthesized by ball-milling mixtures of four different atomic ratios of Si/

tive electrodes in Li-ion batteries were tested and the formation of SEI film was studied by differential capacity
plots. The results show that materials prepared by ball-milling technology are composites consisting of Si and Mn.
The insertion of lithium ions leads to the formation of amorphous Li-Si alloy. The initial reversible capacity and
efficiency of Si-Mn composites are increased and the cycle life is enhanced obviously,especially after their heat
treatment. The composite of Si:Mn=4:6 exhibits a reversible capacity of 546.0 mAh-g™ and a charge-discharge ef-
ficiency of 70%. The reversible capacity maintains at 374.2 mAh-g™ after 40 cycles.
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Fig.2 Charge-discharge curve of pure Si within 20 cycles
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Fig.3 Charge-discharge curves of Si-Mn composites
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Table 1 Discharge/charge capacity and efficiency for Si and Si-Mn composites
Si-Mn composite Si 8:2 7:3 4:6 317
1* cycele Discharge/charge capacity / (mAh-g™) 2 894.1/104.2 1 434.9/183.7 823.9/61.4 496.5/331.1 398.0/299.0
Columbic efficiency 0.04 0.13 0.07 0.67 0.75
20" cycle Discharge/charge capacity / (mAh-g™) 2.512.8 0.6/1.6 2.0/4.4 72.2/71.1 5.1/5.5
Columbic efficiency 1.12 2.67 2.20 0.99 1.10
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Fig.4 Capacity-cycle number curves of composites after heat treatment
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