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Research progress in solid-phase prelithiation of silicon-oxygen anode material

for lithium-ion batteries

LI Xiang , YANG Lezhi’
(Changsha Research Institute of Mining and Metallurgy Co., Ltd., Changsha 410012, China)

Abstract: Solid-phase prelithiation technology has become one of the commonly used prelithiation methods for
silicon-oxygen anode materials due to its simple preparation process, environmental friendliness, and excellent
prelithiation effect. This paper reviews the solid-phase prelithiation technology for silicon-oxygen materials (SiO,),
categorizing the lithium sources used in solid-phase prelithiation techniques. A comparative analysis of various
solid-phase prelithiation methods is conducted in terms of electrochemical performance, process complexity, and
environmental friendliness. The paper summarizes the enhancement effects of lithium source wet coating on SiO,
and the component regulation of lithium metasilicate (Li,SiO3) on solid-phase prelithiation performance. Based on
this, it discusses the existing problems, solutions, and new development directions of solid-phase prelithiation
technology, and forecasts the application trends of solid-phase prelithiation in SiO, for lithium-ion batteries.
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Fig.1 Main process steps of SiO, solid phase prelithiation production: (a) Weighing and mixing; (b) Heat treatment; (c) Coating treatment;

(d) Grinding and sieving
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Fig.6 XRD patterns after LiH and LiOH solid-phase prelithiated SiO,@C

£ 1 LiH 5 LiOH EBFi$8/t Si0,@C EHtERH R~ 58 5%

Table1 Silicon grain sizes and heat treatment parameters after solid-phase prelithiation of SiO,@C with LiH and LiOH

Heating rate/('C-min™) Heating temperature/C Heat-up time/h Silicon grain size/nm
LiH solid-phase LiOH solid-phase
3 750 8 prelithiated SiO,@C prelithiated SiO,@C

7.35 5.4
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Table2 Comparison of silicon grain sizes before and after LiH prelithiation of SiO,@C

Scherrer formula (D,) Calculated crystal face Silicon grain size/nm

Si0,@C Prelithiated-SiO,@C
[(kx0.14/(cos#xradians(FWHM))] (111)

3.60 7.35

Notes: k—Scherrer constant (0.89); 1—X-ray wavelength (0.154 nm); 6—Bragg diffraction angle; FWHM—Half-width of the diffraction

peak.
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Fig. 11 XRD patterns of SiO, before and after LiH prelithiation (a) and gas evolution evaluation of the full-cell slurry (b)
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