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Study on surface coating modification of silicon anode material
with titanium dioxide

Wang Shiwei, Zheng Hao, Meng Weiwei

(Vanadium Technology Research Institute of Pangang Group Research Institute Co., Ltd., State Key Laboratory for Com-

prehensive Utilization of Vanadium and Titanium Resources, Panzhihua 617000, Sichuan, China)

Abstract: Titanium dioxide coated silicon (Si@Ti0,) nanocomposites with core-shell structure was pre-
pared by hydrolysis method using TiCl, as titanium source and commercial nano-Si as silicon source.
The materials were characterized and tested by XRD, SEM, TEM and electrochemical platform. The
results show that Si@TiO, nanocomposites exhibit good electrochemical performance because the solid
TiO, shell greatly alleviates the volume expansion of silicon during the charging and discharging pro-
cess (showing a discharge specific capacity is of 614.3 mAh/g at a high current density of 1 600 mAh/g
and a specific discharge capacity of 877 mAh/g with a capacity retention rate of 51.8% after 100 cycles
at a current density of 500 mAh/g).

Key words: Si@TiO, nanocomposite, hydrolysis, TiCl,, silicon, negative electrode, electrochemical
performance
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Fig. 1 XRD diffraction patterns of Si and Si@TiO, nano-
composites
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Fig. 3 EDS analysis of Si@TiO, nanocomposites
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Fig. 4 Electrochemical properties of Si and Si@TiO, nanocomposites
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Table 1 Comparison of lithium storage performance of composite materials prepared from different titanium sources
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