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Figure S1. SEM image of carbon fiber cloth
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Figure S2. (a) SEM images, (b) TEM images (inset is the SAED pattern), and (c) 

HRTEM images of 𝛼-V2O5 NS. 

Figure S3. N2 adsorption-desorption isotherm of (a) 𝛼-V2O5 and (c) W-V2O5 NS. The 

pore size distribution of (b) 𝛼-V2O5 and (d) W-V2O5 NS.



Figure S4. FTIR spectra of 𝛼-V2O5 and W-V2O5 NS.

Figure S5. Raman spectra of 𝛼-V2O5 and W-V2O5 NS.



Table S1. Raman peak assignment for 𝛼-V2O5 and W-V2O5 NS.

Raman shift (cm−1)
Vibration modes

𝛼-V2O5 NS W-V2O5 NS

Bending vibrations (B1g, 

B2g of O–V–O)
144

Bending vibrations (Ag, 

B2g of O–V–O)
196

138

Bending vibrations (B2g of 

V=O)
283

Bending vibration (Ag of 

V–O)
302

249

Bending vibrations (Ag of 

V=O)
407

Stretching vibration (Ag of 

V3-O)
484

Stretching vibration (Ag of 

V3-O)
528

425, 472

Stretching vibration (B3g 

of V2-O)
699 629,714

Stretching vibration (Ag of 

V=O)
997 991



Figure S6. (a) Survey and (b) Li 1s XPS spectra of 𝛼-V2O5 and W-V2O5 NS.

Figure S7. EPR spectra of 𝛼-V2O5 and W-V2O5 NS.



Figure S8. Mott−Schottky plots of 𝛼-V2O5 and W-V2O5 NS.

Figure S9. TGA curves of 𝛼-V2O5 and W-V2O5 NS measured in argon atmosphere.



Figure S10. V L edges XANES spectra of 𝛼-V2O5 and W-V2O5 NS.

Figure S11. UPS spectra of 𝛼-V2O5 and W-V2O5 NS.



Figure S12. The CV curves at a scan rate of 0.2 mV s−1 for the first five cycles of (a) 

𝛼-V2O5 and (b) W-V2O5 NS.

Table S2. Comparison of electrochemical performance of W-V2O5 NS and the other 

V2O5-based electrodes.

Electrode
Specific 

capacity
Rate performance Cycling stability Ref.

W-V2O5 NS
293 mA h g−1 at 

1 C
47.8% (1 to 40 C)

96.8% after 2000 

cycles at 1C

This 

work

Mn0.1V2O5

265 mA h g−1 at 

0.1 C

61.9% (0.1 to 20 

C)

94% after 500 cycles 

at 3 C
1

V2O5-cG
291 mA h g−1 at 

0.33 C

56.4% (0.33 to 

16.67 C)

94% after 200 cycles 

at 6.67 C
2

3D-V2O5 267 mA h g−1 at 51.2% (1 to 20 C) 93% after 50 cycles 3



0.5 C at 0.5 C

3S-V2O5 

HoMSs/Ni

287.5 mA h g−1 

at 1.67 C

83% (0.33 to 3.33 

C)

92.8% after 200 

cycles at 1.67 C
4

V2O5/G
291 mA h g−1 at 

0.1 C

48.7% (1 to 100 

C)

92.8% after 600 

cycles at 10 C
5

V2O5/CNT
242.3 mA h g−1 

at 0.2 C

27.5% (0.2 to 20 

C)

92.3% after 80 

cycles at 0.2 C
6

V2O5@G
224 mA h g−1 at 

0.1 C

40.2% (0.1 to 100 

C)

91.7% after 200 

cycles at 0.5 C
7

V2O5

265.9 mA h g−1 

at 0.1 C

48.9% (0.1 to 2 

C)

91% after 100 cycles 

at 0.33 C
8

Ni–V2O5

294 mA h g−1 at 

0.17 C

56.5% (0.17 to 8 

C)

91% after 50 cycles 

at 1 C
9

V2O5/MWCT
292 mA h g−1 at 

0.1 C

47.3% (0.2 to 4 

C)

90% after 100 cycles 

at 1 C
10

yolk-shelled 

V2O5 

microspheres

262 mA h g−1 at 

0.33 C
65% (0.33 to 8 C)

89% after 50 cycles 

at 1 C
11

V2O5 yolk-

shell 

microsphere

275 mA h g−1 at 

0.67 C

58% (0.6 to 6.7 

C)

87.6% after 50 

cycles at 0.17 C
12



V2O5 

nanoflowers 

arrays@PRC

281 mA h g−1 at 

0.2 C

49.8% (0.2 to 10 

C)

87.5% after 500 

cycles at 2 C
13

multilayer 

V2O5 hollow 

sphere arrays

293 mA h g−1 at 

0.5 C

51.9% (0.5 to 20 

C)

87.4% after 300 

cycles at 5 C
14

V2O5 

nanobelts

281 mA h g−1 at 

0.2 C

33.2% (0.5 to 20 

C)

86% after 50 cycles 

at 0.2 C
15

V2O5@GCNF

s

293 mA h g−1 at 

0.1 C

36.2% (0.1 to 20 

C)

85.7% after 700 

cycles at 5 C
16

V2O5 

nanosheets

275 mA h g−1 at 

0.2 C
76% (0.2 to 2 C)

82.4% after 250 

cycles at 0.33 C
17

rGO/V2O5

249 mA h g−1 at 

0.33 C

45.4% (0.33 to 5 

C)

81.5% after 200 

cycles at 5 C
18

H-V2O5 

nanosheets

259 mA h g−1 at 

0.33 C

54.8% (0.33 to 

6.67 C)

81% after 200 cycles 

at 0.33 C
19

Interconnected 

V2O5 

microspheres

278 mA h g−1 at 

0.5 C

59.7% (0.5 to 10 

C)

81% after 200 cycles 

at 1 C
20

HP- V2O5

283 mA h g−1 at 

0.33 C

42% (0.33 to 6.67 

C)

80.2% after 200 

cycles at 3.33 C
21



SANs V2O5

235.5 mA h g−1 

at 1 C

26.6% (0.1 to 10 

C)

78.6% after 300 

cycles at 2 C
22

V2O5 

microsphere

210.5 mA h g−1 

at 0.33 C

44.6% (0.33 to 

3.33 C)

76.2% after 150 

cycles at 1 C
23

V2O5-II
285 mA h g−1 at 

0.33 C

55.3% (0.33 to 10 

C)

75.8% after 100 

cycles at 1 C
24

V2O5/N-

graphene

273 mA h g−1 at 

0.33 C

66.3% (0.33 to 

3.33 C)

75.1% after 100 

cycles at 0.33 C
24

Sisal-like 

V2O5

261 mA h g−1 at 

0.2 C

35.4% (0.1 to 10 

C)

74.8% after 400 

cycles at 1 C
25

V2O5 hollow 

microsphere

250 mA h g−1 at 

1 C
56% (1 to 10 C)

68.8% after 100 

cycles at 1 C
26

V2O5 NAs/CC
268 mA h g−1 at 

0.33 C

46.5% (0.33 to 15 

C)

67% after 100 cycles 

at 2 C
27

V2O5/MWNT/

PAN

285 mA h g−1 at 

1 C
46.3% (1 to 20 C)

66% after 100 cycles 

at 1 C
28



Figure S13. The charge and discharge profiles at different current densities for (a) 𝛼-

V2O5 and (b) W-V2O5 NS electrodes.

Figure S14. Cycling performance of 𝛼-V2O5 and W-V2O5 NS at high current density 

of 40 C.



Figure S15. GITT charge discharge curves of 𝛼-V2O5 and W-V2O5 NS electrodes at 1 

C.

Figure S16. Nyquist plots of 𝛼-V2O5 NS electrode at different potentials.



Figure S17. (a) Rs and (b) Rct of α-V2O5 and W-V2O5 NS electrodes as a function of 

potential.

Figure S18. (a) CV curves at different scan rates, (b) log (i) vs. log (v) plots at six 

peaks in (a), (c) Surface capacitive contributions of 𝛼-V2O5 NS electrode at various 

scan rates.



Figure S19. Electrochemical performance of the graphite cathode tested in half cell. 

(a) CV curves collected at various scan rates, (b) GCD curves measured at different 

current density, (c) Specific capacity as a function of current density, (d) Nyquist 

plots, and (e) cycling performance at 1000 mA g−1.



Figure S20. Electrochemical performance of W-V2O5//Li3VO4 device. (a) GCD 

curves of various cycle number at 100 mA g−1, (b) GCD curves measured at different 

current density, (c) rate capability and Coulombic efficiency. (d) Ragone plots of W-

V2O5//Li3VO4 device in comparison with the recently reported lithium ion batteries 

devices, and (e) cycle durability at 1 A g−1.
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