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Abstract

Silicon has been widely studied as an advanced conversion anode material for lithium-ion batteries
due to its high theoretical capacity and abundant reserves. However, its practical application is limited
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by poor intrinsic conductivity and severe volume changes. In this study, silicon/carbon nanofiber com-
posites (Si@CNFs) with a reticulated structure were synthesized by electrostatic spinning to ad-
dress this issue. At a current density of 0.1 A g-1, the first discharge specific capacity of Si@CNFs was
1094.2 mAh g-1; after 50 cycles, the capacity retention was 847.4 mAh g-1; and after 200 cycles at a
high current density of 1 A g-1, it still possessed a capacity retention of 303.3 mAh g-1, which exhib-
ited excellent cycling stability. The excellent performance is attributed to the unique mesh struc-
ture that provides a channel for the rapid transport of lithium ions, and the coating of silicon parti-
cles with a carbon layer that helps to inhibit the volume expansion during charging and discharging
as well as to improve the overall electrical conductivity of the composites.
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Figure 1. XRD pattern of Pure Si and Si@CNFs
[#] 1. Pure Si 1 Si@CNFs B XRD [Eli

3.1.2. Raman Ji®
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Figure 2. Raman spectra of Pure Si and Si@CNFs
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Figure 3. (a) XPS spectrum of Si@CNFs and corresponding high-resolution (b) Si 2p, (c) C 1s and (d) O 1s XPS spectra
3. Si@CNFs H(a) XPS £i; (b) Si2p, () C s F(d) O Is K= HHEE

DOI: 10.12677/ms.2025.155119 1134 PR R


https://doi.org/10.12677/ms.2025.155119
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Figure 4. SEM images of Si@CNFs at (a) 2000x, (b) 5000x, (c) 10000x and (d) 20000x
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3.1.5. TEM 44k

Figure 5. (a) TEM image, (b) HR-TEM image, and (c) TEM-EDX image of Si@CNFs
B 5. Si@CNFs #I(a) TEM &, (b) HR-TEM [El#(c) TEM-EDX
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Figure 6. CV curves of Si@CNFs
& 6. SI@CNFs B CV ph%k
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Figure 7. Charge-discharge curves of Si@CNFs
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Figure 8. Cycling performance curves at 0.1 A g™! of Pure Si and Si@CNFs
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Figure 9. Rate performance after 200 cycles at 0.1 A g”! of SI@CNFs
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Figure 10. Long cycle performance curve at 1 A g™! of SI@CNFs
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Figure 11. EIS plots of Pure Si and Si@CNFs
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