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Calculations:

Specific capacities (C,..s) of the cell were estimated from the discharge curve

A
flxdt

0

using the following equations:

C =
cell-s m

)



where C,.; (mA h g™!) is the specific capacity of the CIB, 7 (mA) is the applied
discharging current, A¢ (h) is the discharging time and m (g) is the mass of the active
material.
The chemical diffusion coefficient of Ca?" can be calculated based on the following
equation:
anm)z (AE s

D = — —)?
GITT T[T( S AE)

t )

Here, 7 (s) is the duration of the current pulse; 7., (mol) is the number of moles; V7,
(cm? mol™) is the molar volume of the electrode; S (cm?) is the electrode/electrolyte
contact area; AEj is the steady state voltage change due to the current pulse, and AE; is

the voltage change during the constant current pulse, eliminating the iR drop.
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Figure S1. XRD pattern of V,0s NW.



Figure S2. (a) SEM, (b) TEM, and (c) HRTEM images of V,05 NW.
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Figure S3. TGA curves of NVO NW at a heating rate of 5 °C min~! under N, flowing

atmosphere.
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Figure S4. N, adsorption-desorption isotherm of (a) NVO and (b) V,0s NW.
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Figure S5. Survey spectra of V,05 and NVO NW.
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Figure S6. EPR spectra of NVO and V,05 NW.
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Figure S7. V K-edge spectra of NVO and V,05s NW.
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Figure S8. Fourier transforms of V K-edge EXAFS (k3-weighted) for NVO and V,0s

NW.
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Figure S9. Mott—Schottky plots of NVO and V,0s NW.
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Figure S10. CV curves of V,05 NW electrode at 0.5 mV s
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Figure S11. Galvanostatic charge—discharge profiles at different current densities of

(a) V5,05 and (b) NVO NW electrodes.
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Figure S12. Reaction kinetic of V,0s electrode: (a) CV curves of different scan rates,

(b) Log(i) versus log(v) plots, (c) capacitive contribution under various scan rates, (d)

D

discharge GITT curves at 0.1 A g'!, (e) the calculated Caz+, and (f) Nyquist plots

after different cycles.
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Figure S13. Survey spectra of NVO NW electrode at the initial, fully discharged, and

fully charged station.
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Figure S14. Na 1s spectra of NVO NW electrode at the initial, fully discharged, and

fully charged station.



Table S1. The ICP-OES result of the NVO electrode at different cycles.

Sample Elements Concentration (mg L") Molar ratio (Na : Ca : V)
Na 1.6807
Initial state Ca 0.0067 0.351:0.0008 : 2
\Y 21.28
Na 1.6886
After 1st Ca 0.3305 0.321:0.036: 2
\Y% 23.3844
Na 1.6491
After S5th Ca 0.2154 0.373:0.028 : 2
A% 19.5924
Na 1.6253
After 10th Ca 0.2578 0.341:0.031:2
\Y% 21.1838
Na 1.6748
After 20th Ca 0.2801 0.364:0.035:2
\Y 20.3897
Na 1.6609
After 50th Ca 0.2714 0.362:0.034: 2
\Y% 20.3322
Na 1.6576
After 80th Ca 0.2573 0.325:0.029: 2
\Y 20.602
Na 1.6788
After 100th Ca 0.2852 0.338:0.033:2

A% 22.0106




Table S2. Electrochemical performance comparison with reported cathode materials

for CIBs.

Capacity (Max) Rate capacity (mA h Capacity retention/Cycle
Cathodes Ref.
(mAhgl) g number/Current density (A g™")

196.3 (0.05 A g
NVO NW 196.3 (0.05 A g ') 93.1%/2000/2.0 This work
108.8(3.9A g™

1752 (0.05 A g )
CaVg0,6:2.8H,0 1752 (0.05A g ) 93%/1000/0.5 1

69 (0.5A g ™)

100 (0.013 A g ')

Ko.5sV20s 100 (0.013 A g 92%/100/0.067 2
50 (0.13 A g ™)
87 (0.01 A g™)

Na, sVPO, sFo 87 (0.01 A g™) 90%/500/0.05 3
43.8(0.5A g
67(0.17 A g™)

KFeFe(CN)g 67(0.17 A g ™) 88.6%/5000/0.85 4
5534Ag"

122 (0.02A g
MgossVo0ssH,0 122 (0.02 A g ™) 87.1%/500/0.1 5
70 (0.1 A g ™)

86 (0.1675 A g ')
Cay4sMnO, 86 (0.1675 A g 83%/150/0.66 6
35(1.675Ag™)

120 (0.023 A g™')
Na,FePO,F 120 (0.023 A g ) 83%/80/0.125 7
68 (0.072 A g ')
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Table S3. Comparasion of the ca® " with some reported electrode materials.

Electrode Materials DCa2 + (cm?s) Ref.
NVO NW 10711~ 10712 This work
TiO,/WO,H, 10711 ~ 10713 14
0-MoQO; 10011 ~ 10713 15
MnVO 10712 16
Nano-Si 10712 < 10713 17
Li,AgosV20s 10712~ 10714 18
MnO, nanospheres 10712~ 10715 19
0-MnO, 10712 ~ 10715 20
Graphene Scroll Coated a-
10712~ 10717 21
MnO,

VOG 10713 22
a-MnO, 10715 ~ 10717 23
TiO, 10715 ~107"7 24
LiFePO, 10715~ 10710 25




Table S4. The EIS data of NVO NW electrode after different cycles.

NVO R, (Q) R (Q)
Initial 1.74 8.46
Ist 1.37 3.14
5th 1.67 5.63
10th 1.57 6.47
30th 1.68 9.05
50th 1.56 7.77
80th 1.91 6.30
100th 1.98 7.31

Table S5. The EIS data of V,05 NW electrode after different cycles.

V,0s R, (Q) R (Q)
Initial 5.56 15.04
Ist 4.38 5.58
5th 5.34 10.01
10th 5.85 11.50
30th 6.37 14.08
50th 6.91 17.81

80th 7.33 20.20




100th 7.68 21.85
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