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Effect of Carbon Coating Structure on Performance of
SiO-Based Battery Material

CHEN Gongzhe'*, LI Zhongliang’
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Abstract; Three types of carbon-coated silicon monoxide (SiO) materials were synthesized with different carbon sources
and coating methods, and then their physicochemical properties and electrochemical performance were analyzed. A uniform
and dense carbon film on the surface of material can be obtained by using a gaseous carbon source for vapor-phase
coating. While a solid carbon source for liquid-phase coating leads to an uneven and loose film on the surface. With a
combination of these two coating methods, the obtained carbon film on the surface can exhibit characteristics of two
methods, including inner porous layer and outer dense layer. Electrochemical testing shows that with the combined
coating method, the synthesized carbon-coated material delivers a specific capacity of 1 688.45 mAh/g, presenting the
first charge-discharge efficiency of 76.13% and the capacity retention rate of 79.6% after 100 charge-discharge cycles.

Key words: SiO-based battery material; anode material; silicon monoxide; carbon coating; vapor-phase coating;
liquid-phase coating; carbon coating structure ; surface coating
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Fig.1 XRD patterns of samples
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Table 1  Particle size parameters of raw materials and samples

FEM 2R dyo/ pm dsp/ pm dgo/ pum g
AL fik SR 3.75 6.30 10.35 15.70
1R 4.02 7.04 11.86 18.25
pAEI 4.10 7.23 12.46 18.22
3R 4.04 7.12 12.40 18.29
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Table 2 Tap density and specific surface area of samples

FERRATR  IRICEEE/ (g - em™) HRERY (m? - g7")
1HRE S 0.99 1.220
2L 0.97 3.155
3RS 0.99 1.318
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Fig.2 SEM images of raw materials and samples
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Fig.3 TEM images of samples after coating
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Table 3  Carbon content of samples

FE i 2 7R W/ %
1P RE 3.98
20 RE 4.01
3MRES 4.09
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3 FEESY B R FE R AERE AN 4 R, FrE 4 n] g,
VRESL LA R 1707.39 mAh/ g, B IREAEN 75.82%
2RENL LA N 1654.20 mAh/ g, B URECE K 75.89%
3*REA L ZS B H 1 688.45 mAh/g, B IREUE H 76.13%
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Fig.4 First charge-discharge performance of samples
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Fig.5 Cycling discharge curves of samples
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