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Figure S1. SEM images of (a) Si@Z-700N, (b) Si@Z-700N@C.

Fig. S2. The cycling performance diagram of Si@Z-700N@void@C electrode (a) 100 cycles

at 0.2 A g-1, (b) 800 cycles at 1 A g-1

Fig. S3. SEM image of Si@Z-700N@void@C composite after 800 cycles at 1 A g-1
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Table S1. Structural parameters of crystalline silicon.

Table S2. Comparison of Electrochemical Performance of Si/C composites.

Composites Current density
( A g-1)

Cycle
number

Capacity after
cycles (mAh g-1)

Initial
CE(%) Ref

TSC-PDA-B 0.1 200 1113 71.0 [1]

hollow Si/SiO2@C 0.5 200 1170 58.5 [2]

Si@C@ZIF-67-800N 1 300 852 79.0 [3]

Si@SiO2@NC 1 100 641 81.0 [4]

Si@GC/PAC 0.1 200 600 60.2 [5]

N- Graphene/SiOC 1 1000 415 70.0 [6]

Si/C-3 0.5 200 571 70.1 [7]

Si@Z-700N@void@C 1 800 866 55.4 this work

Samples Average Crystallite
Size(nm) Dislocation density Lattice

Strain(nm-2)

Before carbonization
Si@Z-700N 27.2 0.00164 0.00369
Si@Z-700N@C 27.1 0.00128 0.00378
Si@Z-700N@void@C 27.7 0.00134 0.00375

After carbonization
Si@Z-700N 30.4 0.00182 0.00347
Si@Z-700N@C 30.7 0.00112 0.00326
Si@Z-700N@void@C 30.5 0.00149 0.00319
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Table S3. Impedance parameters of Si@Z-700N, Si@Z-700N@C and Si@Z-700N@void

@C electrodes.
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Samples Rs (Ω) Rf (Ω) Rct (Ω) W1 (Ω S-1/2) CPE1(F) CPE2(F)

Before cycling
Si@Z-700N 31.24 343.4 0.3143 2.16E-5
Si@Z-700N@C 27.57 173.9 0.3249 1.81E-5
Si@Z-700N@void@C 7.79 45.4 0.3316 1.35E-5

After 500th cycle
Si@Z-700N 28.29 50.58 182.7 0.3049 4.32E-6 4.47E-5
Si@Z-700N@C 20.32 49.82 48.4 0.2815 5.67E-6 5.01E-5
Si@Z-700N@void@C 6.56 34.87 21.5 0.2186 8.37E-6 8.11E-6


