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Fig. S1 SEM image of the micro-Si particles.
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Fig. S2 (a) The PSD curves and (b) XRD patterns of Si-9h, Si-11h, and Si-13h.
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Fig. S3 (a, b) XRD patterns, (¢, d) Raman spectra, and (e, f) BET plots of GSC-9h (a, ¢, ¢) and

GSC-13h (b, d, ).
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Fig. S4 Cycling performance of Si-9h, Si-11h, and Si-13h.
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Fig. S5 Cycling performance of SC-11h.

—
o O o
© © S
o o1 o

i o GSC-11h
985t

98.0p

Coulombic efficiency (%)

970 1 1 1 1 1 1
2 50 100 150 200 250 300 350

Cycle number (n)

Fig. S6 Coulombic efficiency of GSC-11h from 2" to 350 cycle.



Fig. S7 (a) TEM and (c-d) EF-TEM images of the GSC-11h after 200 cycles.
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Fig. S8 (a) The initial charge and discharge curves and (b) cycling performance of the GSC-graphite

anode.



Fig. S9 The optical photograph of LiNiysCo,Mng30,/GSC-graphite full batteries.

Table S1 The proportion of different valence states of Si in GSC-9h, GSC-11h, and GSC-13h

according to the XPS results in Figure 3e.

Si¢ Sil* Si 2+ Si 3* Si 4
GSC-%h 17.6% 4.64% 31.03% 25.28% 21.45%
GSC-11h 14.46% 5.37% 29.02% 31.34% 19.82%
GSC-13h 11.99% 8.44% 29.12% 36.23% 14.23%
Table S2 The EIS simulation results of Figure 4d.
R, [Q] Rser [Q] Rt [Q] R, [Q]
GSC-%h 2.92 4.05 10.71 17.68
GSC-11h 4.11 3.75 8.08 15.94
GSC-13h 4.38 2.48 15.37 22.23
Table S3 The EIS simulation results of Figure 6d.
R, [mQ] Rgpr [mQ] R [mQ] R, [mQ]
Ist 43.76 3.53 58.00 105.29
50th 46.20 12.01 10.83 69.04




