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Abstract : A new anode composition material comprising of SiO and Graphite has been prepared by adopting High
energy ball milling (HEBM) technique. The anode material shows high initial charge and discharge capacity values
of 1139 and 568 mAh/g, respectively. The electrode sustains reversible discharge capacity value of 719 mAh/g at
30" cycle with a high coulombic efficiency~99%. Since the materials formed during initial charge process the nano
silicon/Li,SiO; and Li,O remains as interdependent, it may be expected that the composite exhibiting higher amount
of irreversibility(Li;O) will deliver higher reversible capacity. In this study, constant current-constant voltage (CC-
CV) charge method was employed in place of usual constant current (CC) method in order to convert efficiently
all the SiO particles which resulted high initial discharge capacity at the first cycle. We improved considerably the
initial discharge specific capacity of SiO/G composite by pretreatment(CC-CV).

Keywords : High efficiency negative electrode, SiO/graphite composite, Anode, Lithium ion secondary battery.
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. 2. Voltage profile of SiO-Graphite composite at first cycle.
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Tablel. Specific capacities of SiO-Graphite in SiO-G/Li Cell by the reduction of CC-CV.
Electrochemical pretreatment The 1st redox cycle
N CV treating Specific capacity Specific capacity Coulombic  Irreversible  Specific capacity Specific capacity Coulombic  Irreversible
time (h) of reduction of oxidation efficiency specific capacity  of reduction of oxidation  efficiency specific capacity
(mAb/g) (mAh/g) (%) (mAb/g) (mAh/g) (mAb/g) (%) (mAb/g)

1 0 1139 568 50 571 834 722 80 112
2 10 1769 786 44 983 1023 874 85 149
3 24 1700 765 45 935 828 747 90 82
4 48 2068 949 46 1119 833 786 94 47
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Fig. 4. Reduction(charge) specific capacities of electrochemically
pretreated SiO-G/Li Cell.
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Fig. S. Oxidation (discharge) specific capacities of electrochemically
pretreated SiO-G/Li Cell.
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Fig. 6. Coulombic efficiencies of electrochemically pretreated SiO-
G/Li Cell.
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Fig. 7. Irreversible specific capacities of electrochemically pretreated
SiO-G/Li Cell.
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Fig. 9. Pretreatment process scheme.
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