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Materials

Ammonium metavanadate (NH4VO3, 99%) and glacial acetic acid (HOAc, 99.5%) were purchased 

from the Siopharm Chemical Reagent Co., Ltd. 3,4-ethylenedioxythiophene (EDOT) monomer was 

purchased from the Tianjin Damao Chemical Reagent Factory. All materials were used as received without 

any further treatment. 
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Fig. S1

Fig. S1. Morphology of VOH: a SEM image; b TEM image; c HRTEM image and corresponding lattice 

distance.
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Fig. S2

Fig. S2. a XPS survey spectra and b high-resolution O 2p XPS spectra of VOH and VOH@PEDOT.
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Fig. S3

Fig. S3. Cycling performance of Zn//VOH@PEDOT cell at 0.1 A g-1
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Fig. S4

Fig. S4. GITT curves and the diffusion coefficients of the Zn//VOH cell at charge/discharge states.
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Fig. S5

Fig. S5. a SEM image of VOH@PEDOT after long cycles. b-f Elemental mapping images of 

VOH@PEDOT.
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Fig. S6

Fig. S6. XPS survey spectra of VOH@PEDOT at different states.
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Fig. S7

Fig. S7. Structural side and top views of VOH (a and c) and VOH@PEDOT (b and d).
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Fig. S8

Fig. S8. DOS of O 2p and C 2p orbitals for VOH@PEDOT.
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Table S1

Table S1. Detailed information on the peak position and intensity of high-resolution V 2p spectra of 

VOH and VOH@PEDOT in various states.

Material Information V5+ (2p1/2) V4+ (2p1/2) V3+ (2p1/2) V5+ (2p3/2) V4+ (2p3/2) V3+ (2p3/2)
Position (eV) 525.2 524.5 523.8 517.8 517.4 516.1

Area 5856.55 1213.77 7110.5 11538.3 11867.4 9881.2VOH
Proportion (%) 12 2.6 15 24.3 25 21
Position (eV) 525.2 524.5 523.8 517.8 517.3 516.1

Area 8740 5374.2 17751 23416.8 29538.6 19693.4
VOH@PEDOT 

(pristine)
Proportion (%) 8.4 5 1.7 22.4 28.3 18.8
Position (eV) 525.2 524.5 523.8 517.8 516.9 516.1

Area 474.3 932.6 3700 2038.4 1349.2 1555
VOH@PEDOT 

(discharged)
Proportion (%) 4.7 9.3 37 20.3 13.4 15.5
Position (eV) 525.2 524.5 523.8 517.8 517.3 516.3

Area 5018.2 827 6908.3 11468.5 13837.4 2440
VOH@PEDOT 

(charged)
Proportion (%) 12 2 17 28 34.2 6
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Table S2

Table S2. Comparison of the electrochemical performance of other aqueous zinc-ion batteries with 

similar cathode materials with the Zn//VOH@PEDOT cell

Cathode materials Specific capacity Cycling Energy 
density

Power 
density Ref.

VO2(B) nanofibers 357 mAh g−1 at 0.1 A g−1 ~100% after 50 
cycles at 0.1 A g−1

297 Wh 
kg−1

180 W 
kg−1

1

VO2/rGO composite 276 mAh g−1 at 0.1 A g−1 99% after 1000 
cycles at 4 A g−1

65 Wh 
kg−1

7800 W 
kg−1

2

H2V3O8 
nanowire/Graphene 394 mAh g−1 at 0.1 A g−1 - 89 Wh 

kg−1
2215 W 

kg−1
3

V10O24·12H2O
164.5 mAh g−1 at 0.2 A 

g−1 after 2 cycles
81.6% after 1000 
cycles at 5 A g−1

163.4 
Wh kg−1

217.9 W 
kg−1

4

V2O5·nH2O/graphene 381 mAh g−1 at 0.3 A g−1 71% after 900 
cycles at 6 A g−1

90 Wh 
kg−1

6400 W 
kg−1

5

CaVOH/rGO 409 mAh g−1 at 0.05 A 
g−1

90% over 2000 
cycles at 4 A g−1

381 Wh 
kg-1 48 W kg−1 6

PANI-V2O5·nH2O
363 and 143 mAh g−1 at 

0.1 and 4 A g−1

196 mAh g−1 left 
over 100 cycles at 

5 A g−1

275 Wh 
kg-1 78 W kg−1 7

PANI-V2O5·nH2O 350 mAh g−1 at 0.1 A g−1 - - - 8

PANI-V2O5·nH2O 380 mAh g−1 at 0.1 A g−1
259 mAh g−1 left 
over 800 cycles at 

1 A g−1

216 Wh 
kg−1

252 W 
kg−1

9

PANI/V2O5
353.6 mAh g−1 at 0.1A 

g−1

280 mAh g−1 left 
over 100 cycles at 

0.2 A g−1

258 Wh 
kg−1

2784 W 
kg−1

10

PANI-V2O5 360 mAh g−1 at 0.5 A g−1
208 mAh g−1 left 
over 2000 cycles 

at 5 A g−1

187 Wh 
kg−1

7200 W 
kg−1

11

Rose-like PANI-

intercalated

V2O5

420 mAh g−1 at 0.5 A g−1

87.5% left over

600 cycles at 5 A 
g−1

- -

PANI-intercalated

V2O5
490 mAh g−1 at 0.1 A g−1

201 mAh g−1 left 

over 1000 cycles 

at 2 C

430 Wh 
kg−1 - 11

V2O5/PEDOT 380, 274 and 102 mAh 
g−1 at 0.3, 5 and 20 A g−1

93% capacity left 

over 200 cycles at 

5 A g−1

- - 12

PANI-VOH@PANI
576.8 

Wh kg−1

84.1 W 

kg−1
13

PEDOT intercalated 

VOH
370.5 and 175 mAh g−1 

at 0.5 and 50 A g−1

310.1 mAh g−1 

left over 1000 

cycles at 5 A g−1

- - 14

PEDOT intercalated 

Vö- V2O5
449 mAh g−1 at 0.2 A g−1

94.3% capacity 

left over 6000 

302 Wh 

kg−1
60 W kg−1 15
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cycles at 10 A g−1

PEDOT intercalated 

V2O5

388, 367 and 351 mAh 
g−1 at 5, 8 and 10 A g−1

269 mAh g−1 left 

over 4500 cycles 

at 10 A g−1

247.57 

Wh kg−1

590.8 W 

kg−1
16

PEDOT-NH4V3O8
356.8 and 163.6 mAh g−1 

at 0.05 and 10 A g−1

94.1% capacity 

left over 5000 

cycles at 10 A g−1

353.1 

Wh kg−1
50 W kg−1 17

V2O5@PEDOT on 

carbon cloth
360 and 232 mAh g−1 at 

0.1 and 20 A g−1

97% capacity left 

over 600 cycles at 

1 A g−1

89% capacity left 

over 1000 cycles 

at 5 A g−1

243.3 

Wh kg−1
90 W kg−1 18

VOH@PEDOT 432 mAh g−1 at 0.1 A g−1

323 mAh g−1 left 

over 100 cycles at 

0.1 A g−1

255 Wh 
kg−1

245 W 
kg−1

This 
work
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Table S3

Table S3. Detailed information on the peak position and intensity of high-resolution C 1s spectra of 

VOH@PEDOT in various states.

State Information C-O C-S C=C C-C
Position (eV) 288.24 286.06 284.77 284.1

Area 1191.3 4467.5 4488.2 1465.3Pristine
Proportion (%) 10.3 38.6 38.75 12.4
Position (eV) 288.24 286.4 284.77 284.1

Area 4045.2 13339.8 12251 6760.2Discharged
Proportion (%) 11.1 36.7 33.7 17.2
Position (eV) 288.24 286.06 284.77 284.1

Area 1403.2 13046.4 11765.8 913.6Charged
Proportion (%) 5.2 49.1 44.1 3.4
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