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Figure S2. TEM and elemental mapping images of AlSi;, alloy
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Figure S3. The XPS spectra of AlSiy; alloy. (a) O 1s, (b) Al 2p, (c) Si 2p
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Figure S5. XRD pattern of LSAF-1 after heat treatment at (a) 350 and (b) 550 °C
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Figure S4 DTG curves of LSAF-1
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Figure S6. (a) O 1s and (b) Si 2p XPS spectra of materials
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Figure S7. Comparison of the oxygen content in p-Si before and after HF

etching
(@) [os 0 s (b) [os Sizp (c) [os __F1s

10s 10s 10s

_|30s __|30s _|30s

] = 3 S

) 8 s

> > >

Z60s Z |60s % |60s

[ =4 [ = f =

2 2 ] Si-F

e = = \
90s 90s 90s
120s 120s 120s

535 530 110 105 100 95 690 685
Binding Energy (eV) Binding Energy (eV) Binding Energy (eV)

Figure S8. (a) O 1s, (b) Si 2p and (c) F 1s spectra of LSAF-1 after different Ar*

etching times
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Figure S9. The atomic percentage of each element in the LSAF-1 sample with sputter

time
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Figure S10. N, isothermal adsorption/desorption curves of (a) p-Si, (b) LSAF-0.5, (c)
LSAF-1, (d) LSAF-1.5
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Figure S11. Pore size distribution of (a) p-Si, (b) LSAF-0.5, (c) LSAF-1, (d) LSAF-
1.5
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Figure S12. CV curves of (a) p-Si, (b) LSAF-0.5, (¢) LSAF-1.5
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Figure S13. Cycle performance of materials with different coating contents at 1 A g-!
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Figure S14. Cycle performance of materials with different coating contents at 2 A g!
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Figure S15. charge-discharge curves under 45 °C
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Figure S16. (a) F 1s, (¢) Si 2p and (d) P 2p XPS spectra of electrodes after 3 cycles at
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Figure S17. The atomic percentage of each element in the SEI film
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Figure S18. dQ/dV mappings for the (a) discharging and (b) charging processes of p-
Si. dQ/dV mappings for the (c) discharging and (d) charging processes of Si
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Figure S19. GITT curves of (a) p-Si, (b) LSAF-1, (c) Si
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Figure S20. EIS fitting parameters of electrodes before cycling
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Figure S21. Surface roughness of electrodes in different regions. (a-b) p-Si; (c-d)

LSAF-1.
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Figure S22. 2D plots of DMT modulus of electrodes in different regions. (a-b) p-Si;
(c-d) LSAF-1.

Figure S23. SEM images of p-Si and LSAF-1 anodes. (a-b) Top view after cycling;

the cross-section view (c-d) before and (e-f) after cycling.
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Figure S24. Surface morphology and chemical state analysis of electrodes after high-
temperature cycling. SEM images of (a) p-Si and (b) LSAF-1 anodes. F 1s XPS
spectra of (c) p-Si and (d) LSAF-1 anodes.

Figure S25. HRTEM images of (a) p-Si and (b) LSAF-1 anodes after cycling.



