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Li-storage performance of SiO,/C composite with different
O/Si atom ratios

CHEN Yao, ZENG Shi & Al XinPing

Hubei Key Laboratory of Electrochemical Power Sources, College of Chemistry & Molecule Science, Wuhan University, Wuhan 430072, China

SiO, composites have received great attention as an alternative anode for high capacity and safer Li-ion batteries because of its low
cost, high Li-storage capacity and long-term cyclability. To investigate the influence of O/Si atom ratio on the electrochemical
performance of SiO, anode, we prepared three SiO,/C composites in this work, in which x are 0.20, 0.40 and 0.63, respectively, by a
direct ball milling of Si and SiO, powders, and compared the electrochemical Li-storage behaviors of these composites in organic
electrolyte. The experimental results showed that as the O/Si atom ratio increased from 0.20 to 0.63, the cycling stability of the SiO,/C
composites was not improved synchronously. EIS measurements confirmed that the excessively higher O/Si atom ratio would result in
a superabundant amount of inactive buffering matrix including Li,O and lithium silicates, which not only decrease the electronic
conductivity of the SiO,/C composites, but also frustrate the Li* transport between the electrolyte and the active Si phase. As a result,
the SiOg 4/C composite with a moderate O/Si atom ratio exhibits a high Li-storage capacity of 1636 mAh/g and an excellent cyclability
with 75% capacity retention after 200 cycles at a high charge/discharge rate of 1000 mA/g, showing a great promise for battery
applications.

lithium-ion battery, anode, SiO,/C composite, O/Si atom ratio
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