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Calculation of the solid diffusion coefficient:

The solid diffusion coefficient was calculated using the equation as follows:1
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where t represents the duration of the current pulse (s), τ is the relaxation time (s), and

∆ Es means the steady-state potential change (V) by the current pulse. ∆ Et is the

potential change (V) during the constant current pulse after eliminating the iR drop. L

is the ion diffusion distance (cm), and the electrode thickness is often used to express

its value.



Table S1 The interplanar spacing of vanadium oxide bronzes from XRD patterns

Sample d-spacing (Å)
d001 d100 d002 d200 d004 d11-1 d104 d013 d106

NVO / 9.342 7.178 4.702 3.598 3.354 3.050 2.902 2.170

NCVO 14.482 9.481 7.241 4.741 3.621 3.370 3.063 2.912 2.175

Fig. S1 The Rietveld refinements of vanadium oxide bronzes: (a) NVO. (b) NCVO.



Fig. S2 XPS spectra of NVO: (a) XPS survey spectra of NVO and NCVO. (b)

High-resolution V 2p XPS spectrum. (c) High-resolution O 1s XPS spectrum. (d)

High-resolution Na 1s XPS spectrum.

Fig. S3 FT-IR spectra of vanadium oxide bronzes



Fig. S4 Morphological characterizations of NVO: (a) SEM image. (b) TEM image.

Fig. S5 Corresponding EDS spectrum of NCVO from the element mapping

distribution.

Fig. S6 GCD curves of vanadium oxide bronzes at different current densities: (a)

NVO. (b) NCVO.



Fig. S7 CV measurements of vanadium oxide bronzes: (a) CV curves of NVO and

NCVO at 0.1 mV s-1. (b) CV curves of NVO at various scan rates. (c) CV curves of

NCVO at various scan rates. (d) Slope determination of NVO from double

logarithmic curves between peak currents and scan rates.

Fig. S8 Digital photographs of vanadium oxide bronzes in 2 M ZnSO4 aqueous

solution over different times: (a) 3rd day. (b) 15th day.



Fig. S9 The electrochemical kinetics analysis of NVO cathodes: (a) Capacitive

contribution referred to the red section at 0.4 mV s-1. (b) The contribution proportion

of capacitive capacities at different scan rates.

Fig. S10 Corresponding EDS spectrum of NCVO from the element mapping

distribution at the full discharge state of 0.2 V for the second charge-discharge cycle.



Fig. S11 Corresponding EDS spectrum of NCVO from the element mapping

distribution at the full charge state of 1.6 V for the second charge-discharge cycle.
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