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Fig. S1. XRD patterns of VS,/rGO.
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Fig. S2. TG-DTA curve of V,03/S,N co-doped rGO composite in air with a heating rate of 5 °Cmin-! (30-600°C).
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Fig. S3. High-resolution XPS of (a) C1s, (b) N1s and (c) S2p for rGO.

For high-resolution N1s spectra, three peaks are located at 398.2 eV (pyridine N), 400.5 eV (pyrrole N) and 401.4

eV (graphitic N), respectively.

For high-resolution Cls spectra, the highest peak is located at 284.8 eV represents sp?-hydridized carbon (C-C).

The other two peaks are situated at 285.35 eV (C-N/C-S) and 287.15 eV (C=0), respectively.

For high-resolution S2p spectra, two peaks are located at 163.7 eV and 165 eV, which are assigned to -C-S—C—

heterocyclic configuration.



Fig. S4. The generated VS,/rGO gels after hydrothermal reaction.

The fluid is transparent with the color of faint yellow, and the VS,/rGO composite forms a black gel-like block at

the bottom of bottle.



Fig. S5. SEM images of (a) rGO and (b) V,0s.
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Fig. S6. Discharge and charge curves of V,05/S,N co-doped rGO.
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S7. The linear relationship between the log i and log v.
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Fig. $8. (a) An enlarged discharge pulse of the GITT for V,03/S,N co-doped rGO.

Dy.* dissusion coefficient calculation® 2

According to the equation:
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If V vs. \/T shows straight-line behavior during the duration of the current pulse, then this equation can be

transformed into:

T: current pulse time (sec).

mg: mass if B in sample (g).

Vi: molar volume of B (cm3/mol).

S: contact surface area (cm?).

L: the thickness of electrode.

Vo: the original cell voltage.

V;: the cell voltage after IR drops.

V,: the cell voltage after removing the current.



V;: the final cell voltage.
AVT: the difference of the cell voltage, AVT = V;-V,.

AV,: the difference in the open circuit voltage measured at the end of the relaxation period for two successive

steps (V), AV, = Vy-Vs.
I: current density (A).

Rq: total resistance
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Fig. S9. EIS of (a) V,03/S,N co-doped rGO and (b) V,0; before cycling and after 1 cycle, 100 cycles and 500 cycles.
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Fig. S10. Cycle performance of V,03/S,N co-doped rGO at 0.2 A g™,
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Fig. S11. CV curves of V,03/S,N co-doped rGO for the initial four cycles.
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Fig. $12. (a) Rate performance of Na;V,(PO,);@rGO, and the inset pattern is the SEM of Na3V,(P0O,);@rGO. (b) The

charge-discharge curves of Na3V,(PO,4);@rGO. (c) The cycle stability of Na3V,(PO,);@rGO (1 C=128 mAh g1).



Table S1. The lattice constants of bulk V,0; and NaV,0; unit cell calculated by DFT. Length a,b and cis in A, angle

a, B and y is in degree, and the volume is in A3.

space group a b c a B Y volume

V,0; R-3c 4.81 4.81 14.51 90.0 90.0 120.0 291.2

NaV,03 R-3c 4.92 4.92 16.10 90.0 90.0 120.0 336.9







