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Figure S1. SEM images of the np-Si-1 sample under different magnifications.



Figure S2. SEM images of the np-Si-9 sample under different magnifications.
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Figure S3. The high-resolution spectra of O 1s of the m-Si sample.
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Figure S4. Galvanostatic charge/discharge voltage profiles for the np-Si-5 electrode at

different current densities from 0.5to 7 A g!.
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Figure SS5. Long-time cycling performance and Coulombic efficiency of the np-Si-9

electrode at 1 A g'! for LIBs.
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Figure S6. Galvanostatic charge/discharge voltage profiles of the np-Si-5 electrode at current
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Figure S7. Cycling performance of np-Si-5//LiNCM622 full cell at 5 C for 150 cycles.
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Figure S8. GITT potential profiles and corresponding Li * of the m-Si electrode during the

(a) lithiation and (b) delithiation processes.
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Figure S9. Equivalent circuit model of the system.
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Figure S10. Nyquist plots of after 100th, 300th, and 1000th cycles of the np-Si-5 electrode.
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Figure S11. CV curves at different scan rates of the m-Si electrode.
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Figure S12. Determination b-value of the main cathodic and anodic peaks of the np-Si-5

electrode by relationship between log (peak current) and log (scan rate).



Table S1. Pore structure information for the as-made samples

BET analysis
Samples  Sggr Smicro” Steso” Vmicro® Vineso Daver Smicro/ SBET
(m*g)  (m%g) (m’g)  (cm/g) (em’/g)  (nm)
m-Si 15.29 2.57 11.48 0.0012 0.06 6.8 22.39%
np-Si-3  21.90 3.04 16.93 0.0014 0.11 6.7 17.96%
np-Si-5  41.81 11.87 26.95 0.0051 0.12 5.5 44.04%
np-Si-7  30.87 6.28 22.41 0.0031 0.11 6.1 28.02%

DS niero and DS, .o, are the surface areas of the micropores and mesopores, respectively; 9 Viicro

and YV, are the volumes of the micropores and mesopores, respectively.



Table S2. Comparison of the electrochemical performance of the as-prepared samples with

other Si anode materials for lithium-ion battery.

Tests done Cycling performance
Samples Method at/Initial discharge Tests done at/Cycle Ref.
specific capacity ~ number/Specific capacity
. Chemical 1.8 A g'!/~3550 1.8 A g''/1500/1000
3DNP Si dealloying mA hg'! mA h g'! :
1Si Electrochemical 0.6 A g'/3342 0.6 A g''/400/699 )
alloying/dealloying mA hg'! mA h g'!
NP-Si Chemical 0.2 C /~3400 1.0 C/100/2100 3
dealloying mA hg'! mA h g'!
p . Electrochemical 0.2 Ag'/3343 1.0 A g''/500/1383 4
orous Si . .
alloying/dealloying mA hg'! mA h g'!
Porous Si Chemical 0.1 A g'/3450 0.1 A g'/258/1368 5
dealloying mA hg'! mA h g'!
Cu-coated Chemical 02 Ag'/1925 0.1 A g''/150/1651 6
porous Si dealloying mA hg'! mA h g'!
. . 0.2 Ag'/3412 1.0 A g'1/400/1180
NP-Si Vapor dealloying mA h g mA h g 7
MPSi Chemical 0.1 Ag'/2882 1.0 A g'1/200/1846 3
dealloying mA hg'! mA h g'!
N . Electrochemical 1.0 A g1 /3230 3.0 A g'1/300/1430 9
ano Si . .
alloying/dealloying mA hg'! mA h g'!
1 1
2DSi Vapor dealloying O'Zn[?f h ;215 78 10 Arf A/Z(;(?{IS H 10
1.0 A g'/800/1309
. mA h g’!
Nanog orous llflef’t“;(cihe?w‘f‘l 1A g!/3276 5.0 A g/1000/1012  This
i alloying/dealloying mAhg! mAhg! work

7.0 A g'1/1000/823
mA h g’!
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Table S3. The calculated impedance parameters of (R., R, 0, and Li +) the m-Si and np-Si-

5 electrodes.

Electrodes R. (Q) R4 (Q) o (Qs17?) b Lt (cm? s)

m-Si 17.9 237.6 255 1.92 X 1012

np-Si-5 7.3 94.9 7.3 2.33 X 101
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