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Figure S1. a) XRD pattern, b) SEM image, c) TEM image and d) EDS mapping of the multi-shelled 

V-PDA precusor.
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Figure S2. Raman spectra of a) the multi-shelled V2O3/C composite  and b) the multi-shelled carbon 

scaffold.
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Figure S3. TGA curve of the multi-shelled V2O3/C composite.
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Figure S4. SEM images of V-PDA precusors with different solvothermal durations. a) V-PDA-3h. 

b) V-PDA-6h. c) V-PDA-9h. d) V-PDA-20h.
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Figure S5. a) TEM image of V2O3 nanoflakes prepared without adding dopamine hydrochloride. b) 

TEM image of polydopamine spheres obtained without adding vanadium salt.
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Figure S6. SEM images of a) solid, b-c) double-shelled, and d-f) multi-shelled V2O3/C composites.
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Figure S7. SEM images and TEM images of a-b) solid, c-d) double-shelled, and e-f) multi-shelled 

V2O3/C electrodes after 1500 cycles under 1000 mA g-1 current density. The scale bars are 200 nm. 
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Figure S8. Equivalent circuit model using for fitting EIS spectra.
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Table S1. EIS fitting results according to the equivalent circuit model shown in Figure S8.

Samples Rs (Ω) Rf (Ω) Rct (Ω)

2.1 324.4

1.7 234.0

2.6 102.8

Solid V2O3/C

Double-shelled V2O3/C

Multi-shelled V2O3/C

Multi-shelled V2O3/C after 100 cycles 4.3 22.1 41.4
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Figure S9. Capacitive-contributed to lithium storage of the multi-shelled V2O3/C electrode at a) 0.05 

mV s-1 and b) 0.6 mV s-1.
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Figure S10. CV curves of a) the solid and b) the double-shelled V2O3/C electrodes at different scan 

rates. Corresponding log(v)-log(i) linear relationship of c) the solid and d) the double-shelled V2O3/C 

electrodes. Capacitive-contributed to charge storage at 0.6 mV s-1 of e) the solid and f) the double-

shelled V2O3/C electrodes. 
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Figure S11. Normalized ratio comparison of diffusion and capactive-controlled capacities calculated 

at different scan rates for solid, double-shelled and multi-shelled V2O3/C electrodes in LIBs.
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Figure S12. Cycling performance of the solid, double-shelled, and multi-shelled V2O3/C composites 

for SIBs.
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Figure S13. Comparison of the capacity retention in SIBs for multi-shelled V2O3 and other 

vanadium oxide-based anodes.
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Figure S14. Cycling performance of the multi-shelled V2O3/C at 10 A g-1.
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Table S2. Comparison of long-term cycling stability in SIBs for multi-shelled V2O3 and reported 

vanadium oxide-based anodes.
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Materials Reversible capacity Decay rate per cycle Reference

Multi-shelled  V2O3/C

79 mAh g-1 at 10 A g-1 after 

2000 cycles

173 mAh g-1 at 1 A g-1 after 

2000 cycles

0.013%

No decay

This work

V2O3-C
123 mAh g-1 at 2 A g-1 after 

1000 cycles
0.032% [1]

Amorphous V2O5
140 mAh g-1 at 23.6 mA g-1 after 

100 cycles
0.420% [2]

V2O5-RFC
150 mAh g-1 at 40 mA g-1 after 

70 cycles
0.357% [3]

VO2/rGO nanorods
173 mAh g-1 at 60 mA g-1 after 

100 cycles
0.300% [4]

VO2/crumpled rGO
157 mAh g-1 at 4 A g-1 after

 2000 cycles
0.013% [5]

Bilayer V2O5
200 mAh g-1 at 20 mA g-1 after 

320 cycles
0.167% [6]

TMC/V2O5
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0.013% [7]

GQDs-coated VO2
227 mAh g-1 at 1.5 A g-1 after

 500 cycles
0.018% [8]

V2O3/KB carbon
ca. 140 mAh g-1 at 1 A g-1 after 

1000 cycles
ca. 0.060% [9]
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