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Figure. S1 TGA curve of NaVO



Figure. S2 TEM image and EDX mapping of NaVO

Fig. S3. Raman spectra of (a) V2O5 and (b) NaVO



Figure. S4 Characteristics of the V2O5 and NaVO from XPS spectra. (a) The wide survey scan 

of V2O5 and NaVO. A narrow scan data and fitted curves of V 2p, O 1s, and Na 1s are shown 

in (b), (c), and (d), respectively.



Figure. S5 Chage/Difcharge curve of NaVO//Zn at 0.5, 1, 2, 4, 6, 8, 10 and 20 A g-1 

respectively.

Figure. S6 The contact angles of electrolyte on (a) V2O5 and (b) NaVO cathode.



Figure. S7 Cycling performance of NaVO//Zn and V2O5//Zn at 10A g-1.



Figure. S8 Coulombic efficiency of (a) NaVO and (b) V2O5 for 10000 cycles. Coulombic 

efficiency of (c) NaVO and (d) V2O5 for 100 cycles.



Figure. S9 CV curves of V2O5//Zn for 5 cycles at scan rates from 0.1 mV s−1.



Figure. S10 SEM images and EDS mapping of NaVO (a) Initial (b) Discharge at 1.0 V (c) 

Discharge at 0.2 V (d) Charge at 1.0 V and (e) Charge at 0.2 V.



Figure. S11 Optimized structural configurations of NaVO with Zn intercalation at 

concentrations of (a) 0, (b) 1, (c) 2, (d) 3, and (e) 4 Zn ions. (Zn: gray, V: blue, Na: violet, O: 

red, H: white) 



Figure. S12 Relative energy for Zn ion migration between equivalent sites in (a) NaVO and 

(b) V2O5 cathodes along the pathway.



Figure. S13 Relative energy plot of initial, transition and final state during Zn migration 

between equivalent sites in (a), (c) NaVO and (b), (d) V2O5 cathodes. (Zn: gray, V: blue, Na: 

violet, O: red, H: white) 



Figure. S14 Comparison of volume expansion ratio in NaVO and V₂O₅ cathodes during Zn 

intercalation.



Figure. S15 Electronic density of states for (a) NaVO and (b) V2O5



Figure. S16 The XRD patterns of Zinc Anode before and after cycling.



Table S1. Comparison of volume expansion ratio in NaVO and V₂O₅ cathodes during Zn 

intercalation.



Table S2. Comparison of this work with previous studies on Zn-ion battery cathodes
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