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Abstract : Mixture electrodes of a graphite having a good cycle performance and a silicon
monoxide (SiO) having a high capacity are fabricated and their cycle performances are eval-
uated as negative electrodes for lithium-ion batteries. The electrode prepared by mixing the nat-
ural graphite and carbon-coated SiO in a mass ratio of 9:1 shows a reversible capacity of 480
mAh g', 33% higher than that of graphite. However, the capacity deteriorates continuously
upon cycling due to the volume change of silicon monoxide. In this study, the factors that can
improve the cycle performance have been discussed through the change in the configurations
of the electrode and the electrolyte. The electrode using the carboxymethyl cellulose (CMC)
binder shows the best cycle performance compared to the conventional binders. The electrode
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sing the CMC and styrene-butadiene rubber (SBR) binder not only has almost the similar cycle
characteristics with the electrode using the CMC binder but also has the better rate capability.
When the fluoroethylene carbonate (FEC) is used as an electrolyte additive, the cycle life is
improved. However, the electrolyte with 5 wt% of FEC is appropriate because the rate capability
decreases when the content of FEC is increased to 10 wt%. In addition, when the mass loading
of the electrode is lowered, the cycle performance is greatly improved. Also, enhanced cycle
performance is achieved using the roughened Cu current collector polished by abrasive paper.
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Fig. 1. SEM images of (a) natural graphite and (b)
carbon-coated silicon monoxide powders.
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Fig. 2. (a) The galvanostatic charge/discharge voltage
profiles and (b) derivative capacity plots from the Li/
graphite-SiO mixture half cell.
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Fig. 3. (a) Cycle performances, (b) Coulombic efficiencies,
and (c) rate capabilities of the Li/GS-mixture half cells
according to the type of binder.
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Fig. 4. (a) Cycle performances, (b) Coulombic efficiencies,
and (c) rate capabilities of the Li/GS-mixture half cells
according to the electrolyte additive.
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Fig. 6. SEM images and 3D-profiles from optical microscope of the (a, c) bare Cu foil and (b, d) polished Cu foil current

collectors with abrasive paper (1000 mesh).
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Fig. 7. (a) Cycle performances and (b) Coulombic efficiencies of the Li/graphite-SiO mixture half cells with the bare and

polished Cu current collectors.
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o] 7ol Alo]F FEE G FIAE F AT
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