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Abstract — In this study, porous silicon was prepared by coating SiO2 on the Mg-Si surface under controlled solvent
conditions, followed by magnesiothermic reduction and etching as a high-capacity anode material for lithium-ion
batteries. Porous silicon prepared using mixed solvents(ethanol/distilled water) formed a uniform porous structure with
large pores. Porous silicon synthesized using distilled water exhibited a core—shell structure composed of the inner core
with large pores and the shell layer with small pores. To improve the electrochemical performance, porous silicon composites
were synthesized by the electrostatic assembly with MXene nanosheets and polydopamine-derived carbon coating. The
W-Mg(0.1)-Si(2.6) with core-shell structure prepared using distilled water showed initial discharge capacity of 3614.6
mAh/g and high capacity of 1053.9 mAh/g at 4 C. The E-Mg(0.1)-Si(2.6)@MN(1:5) and E-Mg(0.1)-Si(2.6)@PDA(1:3)
anode composites prepared by MXene nanosheets and polydopamine-derived carbon coating exhibited initial discharge
capacities of 4531.6 and 3915.8 mAh/g and showed capacities of 1276.5 and 1193.1 mAh/g at 4 C.
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Fig. 1. Schematic diagram for synthesis process of porous Si anode composites.
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Fig. 2. SEM images of (a) Mg,Si, (b) E-Mg,Si@SiO,, (¢) W-Mg,Si@SiO,, (d) MXene Nanosheet, (e) E-Mg(0.1)-Si(2.6)@MN(1:5), (f) E-Mg(0.1)-
Si(2.6)@PDA(1:3). EDS mapping images (g) E-Mg(0.1)-Si(2.6)@MN(1:5), and (h) E-Mg(0.1)-Si(2.6)@PDA(1:3).
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Fig. 4. XRD patterns of Mg,Si, E-Mg,Si@Si0,(1:2.6), E-Mg(0.1)-
Si(2.6), E-Mg(0.1)-Si(2.6)@MN, and E-Mg(0.1)-Si(2.6)@PDA.
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Fig. 3. FIB-SEM images of (a) E-Mg,Si@SiO,, (b) W-Mg,Si@SiO,, (c) magnified image of E-Mg,Si@SiO,, and (d) magnified image of W-

Mg, Si@SiO,.
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Fig. 5. Cycle performances of (a) porous Si for various Mg and TEOS amounts, (b) W-Mg(0.1)-Si(2.6)@PDA, (c) E-Mg(0.1)-Si(2.6)@MN and

(d) E-Mg(0.1)-Si(2.6)@PDA.
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