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Si/(SIO+Ag) composite anode

WANG Shuai, TANG Meng, CAI Zhenfei, CAO Rui, MA Yangzhou*, SONG Guangsheng*
( School of Materials Science and Engineering, Anhui University of Technology, Maanshan 243000, Anhui ,China )

Abstract: Silicon-based composite [Si/(SiO+Ag)] was synthesized by in situ solid phase reaction of
micron-Si and nano Ag,O treated with mechanical ball milling. Carbon-coated si-based composite
[Si/(SiO+Ag)-C] was then obtained by high-temperature calcination of [Si/(SiO+Ag)] using asphalt as
carbon source. The composites were characterized by XRD, XPS, SEM and TEM, followed by evaluation
on their electrochemical properties. The results showed that SiO and Ag particles were formed by micron-Si
and nano Ag,O in situ during the ball milling process, and adhered to the matrix Si. Both of the two
composites exhibited excellent rate performance, with reversible specific capacities of 1422 and
1039 mA-h/g at low current density (0.12 A/g) after 5 cycles, and of 672 and 393 mA-h/g at high current
density (2.40 A/g), respectively. When the current density was restored to 0.12 A/g again, the reversible
specific capacities were restored to 1329 and 961 mA-h/g. Si/(Si0O+Ag)-C exhibited better cycle stability,
with the reversible specific capacity still maintained above 943 mA-h/g after 80 cycles. This outstanding
rate performance was attributed to the refinement of micron-Si particles and the electrical conductivity of
nano-Ag particles formed in-situ, while the improvement in cycle stability was related to the dual-phase
buffer structure of SiO and coated carbon formed in-situ.
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