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Fig. S1. (a) SEM and (b) TEM images of GO nanosheets; the inset of (b) is the SAED image
of GO; (c) SEM and (d) TEM images of GO/SiO,; (e, f) SEM and (g, h) TEM images of m-

Si0,.
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Fig. S2. (a) XPS spectrum, and Si 2p and O 1s XPS spectra of m-SiO,; (b) N, sorption

isotherm and (c¢) pore-size distribution of m-SiO,.
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Fig. S3. SEM images of (a) m-SiO, and (b) Si-NSs.
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Fig. S4. SEM image of Si-W/O-NaCl obtained via thermic reduction of m-SiO, without

addition of NaCl.
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Fig. S5. Cycling performance of the tested Si-NSs anode after it is let stand for 10 days. The
initial discharge capacity is 595 mAh g'! and the capacity is still above 590 mAh g even

after 1000 more cycles.



Table S1. Comparison of electrochemical performance of reported bare nano-Si and Si-based

~1000 mAh g'/2C

nanocomposites.
Materials Electrochemical References
performances

Commercial nano-Si particles ~2700 mAh g1/0.1C This study
Si nanowires ~1000 mAh g1/0.95 C S1
Si nanotubes ~500 mAh g'!/1C S2

~250 mAh g''/2C
Si nanowires@G sheaths@rGO ~1700 mAh g'/0.2C S3

~500 mAh g''/2C
Si nanosheets ~1300 mAh g/0.2C S4
Si@C@G ~800 mAh g''/0.02C S5

~400 mAh g'/0.12C
Granadilla-like Si@C ~650 mAh g''/0.48C S6
Electrospun Si@C nanofibers ~1200 mAh g1/0.05C S7

~750 mAh g1/0.48C
Self-supporting Si@G ~1500 mAh g1/0.48C S8
Si/porous carbon ~1500 mAh g1/0.95C S9
Si@TiO,x@C ~1000 mAh g'//1C S10
Yolk-shell Si@C ~1000 mAh g'/0.1C S11
Si@Void@C nanotubes ~1000 mAh g'//1C S12
Si-NSs ~2500 mAh g'/0.1C This study
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Fig. SS. Images of Si-NSs and commercial nano Si electrodes after 100 cycles at 0.2 C.
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Fig. S6. The illustration of the partial delithiation mode. Delithiation is achieved by randomly
removing Li atoms from the (010) surface of the lithiated Si model, which induces a Li
concentration gradient. During the delithiation process, Li atoms far from the surface would
be driven by the concentration gradient through the cell to the surface. It stops once the
number fraction of Li on this surface reaches zero. (a) The illustration of the anode when
delithiation starts and stops. Red and blue spheres are for Si and Li atoms, respectively.

Before delithiation starts, the atom number ratio of Li and Si is 3.75:1. (b) The profile of Li



concentration along [010] direction right when partial delithiation stops. About 62% of Li
atoms are removed before delithiation stops, corresponding to an atom number ratio of Li and
Si of 1.42:1. The remaining Li atoms in the Si anode are analogous to the capacity loss caused
by various facts such as the formation of SEI. The dashed line is the exponential fitting of the

squarcs.
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