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K 3 (A,D,G,)) Si@Crsso.(B,E,H,K) Si@Chps 00 FI(C,F,I,L) SI@Cpys 15 625 8 5 SEM K& Fil TEM {4
Fig. 3 Optical, SEM and TEM images of Si@Cpss (A, D, G, J), Si@Cps 0 (B, E, H, K) and Si@Chys15 (C, F, I, L).
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Tab. 1 Electrochemical performance comparison of the various Si/C composites with core-shell or yolk-shell structure

. Current density/ Capacity/
0
Sample Carbon source  Si content/wt% (mA-g?) (mAh-g") Reference
Si@Crzs 100 PZS 85.2 500 940(290 cycles)  This work

Si@SiO,@C glucose 75 150 1100(60 cycles) [21]
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Sample Carbon source  Si content/wt% (mA-g") (mAh-g?) Reference
Si@C acetylene 15 250 639(200 cycles) [14]
Si@void@C dopamine 75 100 804(50 cycles) [11]
Si@10C phenolic resins 81.7 500 1006(500 cycles) [20]
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Fig. 5 SEM images of (A), (B), (C) Si@Chsyzs s, (D), (E), (F) Si@Crzs 100 and (G), (H), (I) Si@Crzs 15 electrodes after the cycling
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Lithium Storage Performance of High Capacity Material Si@ Cyp
in Lithium Ion Batteries

ZHANG Qing-nuan'**, ZHANG Fang-fang'**, LI Hong-xia',
YANG Bing-jun', LI Xiao-cheng', YANG Juan"
(1. Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Betjing 100080, China)

Abstract: Carbon layers with different thicknesses were introduced into the surfaces of silicon (Si) nanoparticles by sol-gel
method using poly (cyclotriphosphazene-co-4, 4'-sulfonyldiphenol) as the carbon source. Technologies of X-ray diffraction, thermo-
gravimetric analysis, Brunauer-Emmett-Teller and transmission electron microscopy were employed to analyze the structures and
components of the as-prepared Si@C,s composites. Electrochemical performance of Si@C;,s with different carbon thicknesses was
studied. The results showed that Si@Cy,s with carbon thickness of 10 nm possessed the best performance. Its capacity remained 940
mAh-g! after 290 cycles under 500 mA - g". As the addictive, the graphite-based anode contained 30% of Si@Cys composite could
achieve the specific capacity higher than 700 mAh-g.

Key words: Si@C; anode; lithium ion battery; addictive of graphite
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