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Fig. S1. (a, b) FESEM images of Si@ZIF-8; (¢) FESEM images of Si@NC; (d, e, f)
The HRTEM images corresponding to Si@ NC.

Fig. S2. (a,b) FESEM images of ZIF-8@ZIF-67 and H-NC@GC.
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Fig. S3. TGA curves of the Si@H-NC@GC.
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Fig. S4. XPS spectra of (a) Si 2p, (b) C 1s, (c) N 1s, (d) Zn 2p, (e) Co 2p of the
Si@H-NC@GC sample.
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Fig. S5. XPS spectra of Zn 2p, Si 2p, N 1s, C 1s of the Si@NC sample. (a) Zn 2p has
two peaks corresponding to metal Zn and ZnO at 1044.5 and 1021.4¢eV, respectively;
(b) Silicon 2p has two peaks corresponding to silicon oxide and silicon at 102.6 and
98.9¢V, respectively; (c) The N 1s peaks show the presence of pyridine N, pyrrole N
and Graphitic N; (d) C1s peaks show N-doped carbon and carbon layers coating.
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Fig. S6. CV curves for Si@NC at a scan rate of 0.5mV s! in the potential window of

0.01~3.0V vs Li/Li".
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Fig. S7. (a) The corresponding equivalent circuit diagram of Si@H-NC@GC material
EIS test; (b) Nyquist plots of Si@H-NC@GC composites before and after cycling.
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Fig. S8. Comparison of cycling performance of three electrodes at a current density of

1.OA g
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Fig. S9. (a) Cross-sectional SEM images of Si@NC; (b) Partial enlargement of active

materials Si@NC electrode before cycling; (¢) Cross-sectional SEM images of Si@NC

electrode after 500 cycles at a current density of 0.5 A g!; (d) Partial enlargement of

ctive materials Si@NC after 500 cycles.

Fig. S10. (a) The electrode surface SEM images of Si@NC after 500 cycles at 0.5 A

g'! current density; (b) The electrode surface SEM images of Si@H-NC@GC after 500

cycles at 0.5 A g'! current density.
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Fig. S11. XPS spectrum (a) F 1s, (b) P 2p of Si@H-NC@GC composite electrode

after 400 cycles in LiPFg .

Table S1. Performance comparison of present work with reported Si-based materials

Current Capaci
Active material Method density | cycles P ty References
(mAh g)
(mA g
3D H-Macro-
1f- 1 2 1
/Mesoporous Si self-templated 00 300 959 [1]
Si@C@ZIF-67-
Q00N Self-templated 1000 300 852 [2]
Sifporous rGO | 1. late etching | 50 100 1004 3]
composite
p-SiNPs@HC | Template etching 1000 600 600 [4]
P-Si/C Electrospray 1000 120 979 [5]
. Freeze-drying and
Si/rGO/C VD 1400 300 840 [6]
yolk—shell Si/C spray drying 100 100 934 [7]
. self-assembly and
P 2
SiNPs@rGO Freeze-drying 500 00 880 [8]
Si@HC/CNFs Electrospinning 200 100 1020 [9]
Si@SiOx@C Pyrolysis 500 500 1030 [10]
. 500 500 1081 .
Si@H-NC@GC Self-templated 1000 550 1053 This work
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