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Fig. S1 SEM images of (a) SiNPs, (b) Si@a-TiO2-4, (¢) Si@a-TiO»-6, and (d) Si@a-TiO»-8.
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Fig. S2 XRD patterns of Si@a-TiO2 composites.
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Fig. S3 (a) Nitrogen adsorption—desorption isotherms and (b) pore-size distributions of Si@a-TiO.@a-C

composites.
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Fig. S4 Raman spectra of Si@a-TiO2 composites.
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Fig. S5 (a) XPS survey spectrum of Si@a-TiO.@a-C-4. (b) O 1s, (¢) C 1s, (d) Ti 2p, and (e) Si 2p XPS spectra of

Si@a-TiO,@a-C-4.
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Fig. S6 (a) XPS survey spectrum of Si@a-TiO.@a-C-8. (b) O 1s, (¢) C 1s, (d) Ti 2p, and (e) Si 2p XPS spectra of
Si@a-TiO.@a-C-8.
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Fig. S7 (a) CV curves of Si@a-TiO,@a-C-4 at 0.1 mV-s!. (b) CV curves of Si@a-TiO,@a-C-8 at 0.1 mV-s ™.
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Fig. S8 Cycling performance of the SiNP composite at 1.0 A-g™'.
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Fig. S9 Rate performance of Si@a-TiO> composites at different current densities.
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Fig. S10 Nyquist plots of Si@a-TiO,-6 and Si@a-TiO.@a-C-6 composites in their initial cycles.
1000 = I 1.0
a 9 , 1
si@a-Tio.@a-c-4 |/ 2.5_( ) Si@a-Ti0:@a-C-4 | ©  i@aTio.@a-C-8
8004 —a— 5th cycle /" 2/ - ggh —5th
rw] e Y| T : =
- bl =5
E 600 —e—20011i Gydle /b/o 7 g 200th E e 200th
=) —a— 500th cycle /? -© S —— 500th
N : = k) s
| ) : ‘MJ
0.0 L
0 T T T T ~— - o e r r ey — r — o
0 200 400 600 800 1000  1E-4 0001 001 01 1 10 100 1E-4 0001 001 01 1 10 100
Z' (ohm) t(s) t(s)
3.0 035 025
(d)O 1l (e) 12 (f) 3
2.5 \ — 0\
B o 5 ° 3 0.201 °
& 2.0 \ & \ o /o/
> 9 g > o
& 0 2025 ) =
7] Q, 2] \ 2 /
g 151 o Tee . |8 o
= = ° |EOW /
= — 0.20 4
1.0 = 2
051 — . . . . 0.15 41— ; . . . 0.10l— . ’ . ,
5th  50th  100th 200th  500th 5h 50th  100th 200t  500th 5th  50th  100th 200th  500th

Cycle number

Cycle number

Cycle number

Fig. S11 (a)(b)(c) DRT analysis results obtained from EIS of Si@a-TiO.@a-C-4 composites. (d)(e)(f) Peak
intensity variation trends of 71, 72, and zs.
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Fig. S12 (a)(b)(c) DRT analysis results obtained from EIS of Si@a-TiO,@a-C-8 composites. (d)(e)(f) Peak

intensity variation trends of 71, 72, and 7.

Table S1 Comparisons in electrochemical performances of different Si-based materials as LIBs anodes

Sh-based material Current Cycle Capacity retention after Ref.
density/(mA-g™%)  number cycle/(mA-h-g1)
Si/C 210 300 783 [1]
Nanocrystal-FeSi-embedded Si/SiOx 1000 1000 491.3 [2]
Si/Sio./C 1000 350 886 [3]
Si/G/IGF 3579 300 445 [4]
Gr/Si/GOIC 200 100 974.5 [5]
Si/SiC/C 100 220 505.8 [6]
Si@C/rGO 200 100 935.7 [7]
(3D)Si@Ti0.@C 500 500 508.9 [8]
SA-SITC 700 500 1122 [9]
Graphite/Si@TiO> 500 100 511 [10]
Si@Ti0.@C 2000 100 531.5 [11]
Si@a-Tio.@a-C 1000 500 877.1 This work
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