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Supporting Figures

Fig. S1 SEM Images of NVO/AC composites synthesized at different hydrothermal reaction times: (a, 

b) 2h, (c, d) 6h, (e, f) 10h, (g, h) 14h, (i, j) 20h.

Fig S2. TEM image of NVO/AC.



Fig. S3. Optimized surface models used in the DFT calculations: pristine graphene, graphene with 

adsorbed oxygen (*O), graphene with adsorbed hydroxyl (*OH), defect-graphene, defect-graphene with 

*O, defect-graphene with *OH, and the (NH4)V4O10 (001) surface.

Fig. S4. DFT results for Li2S4 and Li2S6 adsorption on the NVO (100) surface.



Fig. S5. Differential charge density plots for Li2S4 adsorbed on (left) the graphene(*OH) surface and 

(right) the NVO (001) surface. Yellow and cyan isosurfaces represent electron accumulation and 

depletion regions, respectively (isosurface level = 0.005 e/Å3).

Fig. S6 Linear relationship between anodic and cathodic peak currents and the square root of the scan 

rate obtained from CV analysis.



Fig. S7 Enlarged GITT plots of (a, b) AC and (c, d) NVO/AC.

Fig. S8 Nyquist plots comparing the resistance of AC and NVO/AC.



Fig. S9. Rate performance of NVO/AC with and without sulfur loading at various C-rates.

Fig. S10 Higher plateau capacity (QH) and lower plateau capacity (QL) of AC and NVO/AC from initial 

discharge profiles at 0.1 C.

Fig. S11 Differential capacity (dQ/dV) profiles from initial charge–discharge of AC and NVO/AC.



Fig. S12 Voltage profiles of AC and NVO/AC at the 10th and 100th cycles (0.5C).

Table S1. Comparison of the electrochemical performance of the NVO/AC composite with 
previously reported vanadium-based sulfur host materials for Li–S batteries.

Material Initial capacity (mA h g-1) Cycle number, retention Ref.
V2O5@N-
MWCNTs

1453 (@ 0.1C) 200 cycles, 0.5C, 60% S1

V2O5 1209 (@ 0.1C) 100 cycles, 0.2C, 87% S2

VO2-VS2 1236 (@ 0.2C) 500 cycles, 1C, 50.6% S3

rGO-VS2/S 1289.3 (@ 0.1C) 200 cycles, 0.2C, 77.8% S4

NVO/AC 1476.96 (@ 0.1C) 300 cycles, 0.5C, 59.4% This work



Fig. S13 (a) XRD pattern graphs of before and after 300 cycles at 0.5 C. XPS spectra (b) V 2p and (c) N 1s of 

NVO/AC after 300 cycles.



Supporting equations

A. Beweick, M. Fleischman, and H.R Thirsk (BFT) Model

2D Instantaneous inucleation (2DI) 2D Progressive nucleation (2DP)

𝑖
𝑖𝑚
= ( 𝑡𝑡𝑚){𝑒𝑥𝑝⁡[𝑡

2 ‒ 𝑡2𝑚

2𝑡2𝑚 ]}
(S1)

𝑖
𝑖𝑚
= ( 𝑡𝑡𝑚){𝑒𝑥𝑝⁡[ ‒ 2(𝑡

3 ‒ 𝑡3𝑚)
3𝑡3𝑚 ]}

(S2)

Scharifker-Hills (SH) Model

3D Instantaneous nucleation (3DI) 3D Progressive nucleation (3DP)

𝑖
𝑖𝑚
= (1.9542𝑡/𝑡𝑚 )1/2{1 ‒ 𝑒𝑥𝑝⁡[1.2564( 𝑡𝑡𝑚)]}

(S3)

𝑖
𝑖𝑚
= (1.2254𝑡/𝑡𝑚 )1/2{1 ‒ 𝑒𝑥𝑝⁡[2.3367( 𝑡𝑡𝑚)2]}

(S4)

Where Ip represents maximum peak current, tm represents the time corresponding the current reach the 

maximum current.S5
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