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Partial carbonization strategy to prepare Si@C composite
and its lithium storage performance
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Technology,Ganzhou 341000, Jiangxi, China; 2. Ganzhou RUIFUTE Technology Company, Ganzhou 341000, Jiangxi, China)

Abstract: Silicon is the most attractive anode material due to its higher theoretical specific capacity (~3 579 mAh/g,
Li;sSiy). To solve the problems of volume expansion (300% ) and poor electrical conductivity of silicon
materials, SI@QCAS electrode materials are prepared in one step by simple partial carbonizing the slurry of
polyacrylic acid (PAA), sericin (Sericin) and Si NPs. The effects of Carbonization temperatures and polyacrylic
acid/sericin ratios on the electrochemical properties of the tlectrode are systematically investigated. Results
demonstrate that the Si@C,s composite with polyacrylic acid (A)/sericin (S) ratio of 1:1 and carbonization
temperature of 450 °C shows excellent lithium storage performance, superior to those of Si@C, and Si@Cs
anode. The Si@C s anode can deliver a specific capacity of 1 404.2 mAh/g after 200 cycles at a current density
of 0.5 A/g and exhibits excellent rate performance, with a specific capacity of 1 452.8 mAh/g at a current
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density of 4 A/g, suggesting its promising applications in lithium—ion battery.

Keywords: silicon anode; carbonization; sericin; polyacrylic acid
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Fig. 7 Lithium storage performance of Si@C anode
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Fig. 9 Impedance analysis and lithium ion diffusion coefficient (D;;+) analysis of Si@C anode
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Table 1 The simulation results of EIS for
Si@C,,, Si@C, and Si@Cg anodes

B R/Q R.JQ WI1-R
Si@C s 4.032 121.4 60.93
Si@C, 3.694 170.9 90.37
Si@Cs 4.854 72.63 26.36
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