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(d)—SEM magnification of 3D pSi@TiO,; (e)—Si; (1)—Ti; (g)—0O; (h)—XRD pattern of 3D pSi@TiO,.
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Figure 1 morphology and structure characterization of materials
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(a) —adsorption/desorption isotherms for 3D pSi and 3D pSi@TiO, materials; (b) —pore size distribution of
3D pSi and 3D pSi@Ti0, materials.
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Figure 2 adsorption/desorption isotherms and ore size distribution for 3D pSi and 3D pSi@ TiO, materials
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(a) —cyclic performance curves of 3D pSi and 3D pSi@TiO, materials; (b) —electrochemical impedance

spectra of 3D pSi and 3D pSi@Ti0, materials.
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Figure 3 electrochemical properties of 3D pSi and 3D pSi@ TiO, materials
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Synthesis and Performance Research of Micron-Scale Three-Dimensional
Porous Silicon Anode Material for Lithium-lon Batteries

XIA Haotao,SHI Yu, LAI Wenjing, LUO Wen",HUANG Jin
(School of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Three-dimensional silicon has been proven to be a promising anode material for lithium-ion batteries. However, the
existing three-dimensional silicon anodes have challenges in terms of cycling performance and initial coulombic efficiency. In
this paper, micron-scale three-dimensional porous silicon/titanium dioxide (3D pSi@TiO,) composites were directly prepared
from natural montmorillonite via the strategy of hydrochloric acid etching, magnesium thermal reduction, and surface
assembly. The results show that the 3D porous structure could provide enough voids to alleviate the volume expansion during
the de-intercalation process and shorten the path of electron transport and lithium ion diffusion, which was conducive to the
rapid intercalation and extraction of lithium ions and reduce polarization. The effective combination with the titanium dioxide
further improved the conductivity and structural stability. The 3D pSi@TiO, anode revealed a high reversible capacity of 1
261.19 mAh-g 'after 200 cycles at 0.5 A-g ' current density, an excellent capacity retention rate of 90.79% , and an initial
coulomb efficiency of 80.6%.

Keywords: montmorillonite ; micron scale ; three-dimensional porous silicon; lithium-ion battery; anode material
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