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Preparation and electrochemical property of core-shell Si/C composite cathode
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(College of Materials Science and Engineering, Taiyuan University of Technology , Taiyuan 030024)

Abstract Core-shell Si/C composites (Si@C) cathodes were prepared by coating resorcinol-formaldehyde resin
on commercial Si nano-particles (nano-Si) followed by a carbonization process. Afterwards,the effects of carbonization
temperature and composition ratio of cathode material on electrochemical performance of electrode were investigated
systematically. The transmission electron microscope ( TEM) analysis indicated that Si@ C consisted of nano-Si was
coated by uniform amorphous carbon shell (thickness:5~15nm).Electrochemical tests revealed that with an ratio of 1
:1:1 (active material: carbon black: binder), Si(@ C carbonized at 750°C showed an initial discharge capacity of 1836
mAh/g (initial coulombic efficiency: 84. 8% ). They still delivered reversible capacity of 873mAh/g after 50 cycles.
Besides, Si@ C showed improved cycling stability compared with the bare nano-Si, possibly because the uniform and
conductive carbon shells facilitated the reaction kinetic of Li" intercalation/extraction to some extent by alleviating the
volume expansion and enhancing the electrical conductivity of Si.
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