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Figure S1. SEM images of the Ti;SiC, before (a) and after (b) ball milling; bright-field STEM image

of the Ti3SiC, after ball milling (c); XRD patterns of the Ti3SiC, before and after ball milling (d).
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Figure S2. A comparison of TG curves of T5SiC, before and after ball-milling.
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Figure S3. N, adsorption—desorption isotherm of the TiO,/SiO, hybrid.
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Figure S4. a, Rendered volume using color set "Physics" of TiO,/Si0, (left) and TiO, only (right) by
changing contrast range; b, Rendered volume using color set "Temperature" of TiO,/SiO, (left) and
only TiO; (right) by changing contrast range; ¢, d, The right view of the reconstructed particle (c) and
representative orthoslices (xy planes, perpendicular to the z axis at 46, 64, 82 and 100 nm), marked by

blue dash line in c.
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Figure S5. XRD patterns of the TiO,/SiO, hybrid prepared at different calcination temperatures.
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Figure S6. In-situ EIS profiles of the Ti0O,/Si0, hybrid electrode before cycling, after 1, 5, 10, 25,

and 50 cycles in discharged state.
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Figure S7. Cycling performances of the TiO,/SiO, hybrids prepared at different calcination

temperatures at 1.0 A g,



Figure S8. Structural characterization of the anatase TiO, nanoparticles. a, HAADF-STEM
image and the corresponding BF image; b, HAADF image and the corresponding EDX mapping

images; ¢, magnified HAADF-STEM image and the corresponding BF image.



Figure S9. Structural characterization of the mechanically mixed TiO,/Si mixture. a, HAADF-
STEM image and the corresponding BF image; b, corresponding EDX images from a; ¢, magnified
HAADF image and the corresponding BF image; d, corresponding EDX mapping color mix image

of Si and Ti signals from c.
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Figure S10. Structural characterization of the mechanically mixed TiO,/SiO, mixture. a,

HAADF-STEM image and the corresponding BF-STEM image; b, corresponding EDX mapping
images from a; ¢, magnified HAADF-STEM image and corresponding EDX mapping images.
The O signals in (c¢) overlays the Ti and Si signals, indicating that Si nanoparticles are oxidized at

the annealing process (800 °C in air for 2 h).
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Figure S11. Electrochemical performances of the contrast samples. a, b, Cycling (at 1.0 A g'') and
rate performances of anatase TiO, nanoparticles; ¢, d, cycling (at 1.0 A g'!) and rate performances of
mechanically mixed TiO,/Si mixture; e, f, cycling (at 1.0 A g'') and rate performances of mechanically

mixed TiO,/Si0, mixture.
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Figure S12. A comparison of retained capacity of various TiO, based anode after cycling at a small

current density. The statistical data is from Table S1.
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Figure S13. Representative charge—discharge curve (a) and cycling performance (b) of the

Ti0,/S10,//LiFePOy full cell at 0.5 C.
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Figure S14. Top-view SEM images of the TiO,/SiO, hybrid electrode before (a) and after (b)

cycling.
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Figure S15. Ex-situ characterization of structural degradation of mechanically mixed TiO,/SiO,
mixture after 500 cycles at 1.0 A gl. a, HAADF image and corresponding EDX mapping images of
mechanically mixed TiO,/SiO, mixture; b, magnified HAADF image and the corresponding BF
image; ¢, corresponding EDX mapping color mix image of Si and Ti signals from c.

It is observed that the SiO, severely deformed after the cycling process from the Si signal
distributions (a, ¢) as well as the marked area in ex-situ HAADF image (b). Also, the TiO, exhibits a
fracture and pulverization tendency as observed from the marked areas in ex-situ BF image (b). These

results produce a sharp contrast with the sub-10 nm bi-continuously composited TiO,/SiO, hybrid.
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Table S1. Electrochemical performances of various TiO,-based anodes for LIBs.

Specific capacity Specific capacity = Rate capacity
Composition Voltage  (mAh g')/Current (mAh g')/Current (mAh g)
Materials Ref.
ratio(wt.%) window density (A g1)/Cycle density (A g1)/Cycle Current density
number number Agh
TiO,@SiO, Ti0,:Si0,~82 : This
0.01-3V 671/0.1/580 355/1.0/1000 267/5
hybrid 18 work
Anatase TiO,:RGO=95 :
) 1.0-3.0 V 174/0.17/200 113/1.7/260 88/3.4 [1]
TiO,/RGO 5
Anatase Ti0,:C~
) 0.01-3.0V ~180/0.08/100 --- 123/0.8 [2]
TiO,/C 84 : 16
Anatase TiO, TiO, 0.01-3.0V 300/0.1/100 242/1.0/1000 220/2.0 [3]
Rutile TiO,/C Ti0,:C~78 : 21 0-3.0V 400/0.1/100 140/5.0/10000 172/5 [4]
TiOy(B)/C  Ti0,:C~63 : 37 0.01-3.0v 560/0.03/100 --- 200/0.75 [5]
TiO0,-C/MnO, Mainly TiO, 0.01-3 v 352/0.335/100 218/3.35/150 130/10.05 [6]
. . TIOQSIOQCz
Ti0,/Si0,/C 0.01-3v 380/0.2/700 --- 116/8 [71
50:35:15
) ) Ti0,:Si0,:C~
C/Si0,/TiO, 0.01-3 V  400/0.0668/100 200/ --- 200/1.67 [8]
65:21:14
) ) TiO,:Si0,:C~
Ti0,/Si0,/C 0.005-3V  421/0.067/100 --- [9]
22:40:38
SiO@TiO, Mainly SiO 01-3V 901/0.2/200 --- 272/3 [10]
Ti0,-C-SiO Mainly SiO 0.005-2V  674.5/0.14/100 400/0.7/450 800/1.4 [11]
) ) Ti0,:Si0,:C~
Ti0,/Si0,-C 001-3.0V 502/0.1/300 --- 232/2 [12]
45:26:28
) ) TiO,:Si0,:C~
Ti0,/Si0,@C 6221:17 0.01-3.0V 586/0.1/100 365/1/500 401/5 [13]
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