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Figure S1. (a) HRTEM image of the V2O3@VN-0. (b) HRTEM image of the V2O3@VN-60. 

Figure S2. XPS full-scan spectrum of the (a)V2O3@VN-20, (b) V2O3@VN-40, and (c) V2O3@VN-60.



Figure S3. Li2S6 adsorption test. 0: bare Li2S6 solution. 1: V2O3@VN-0. 2: V2O3@VN-20. 3: 

V2O3@VN-40. 4:V2O3@VN-60.



Figure S4. (a) Nyquist plots for the batteries before cycles. (b) Nyquist plots for the batteries after 

cycles.

Figure S5. The EIS equivalent circuit of V2O3@VN-0, V2O3@VN-20, V2O3@VN-40, and 

V2O3@VN-60 electrodes for Li-S batteries, while (a) the fresh cell without the process of Rs and its 

relevant CPE1, (b) can be applied to the battery after cycling. Re: The internal resistance of the 

electrolyte; Rs: The internal resistance of the solid electrolyte interface (SEI) film correlated with the 

insoluble Li2S2/Li2S; Rct: The charge-transfer resistance, related to the electrode reaction kinetics;

CPE1: Capacitance of the electrode bulk in high-frequency region; CPE2: Capacitance of the charge 

transfer process at the interface between the sulfur and electrolyte; Wo: The semi-infinite Warburg 

diffusion impedance of the long-chain LiPSs.



Figure S6. CV curves of the (a) V2O3@VN-0, (b) V2O3@VN-40, and (c) V2O3@VN-60 electrodes 

under various scan rates of 0.1-0.5 mV s-1 within the voltage window from 1.7 to 2.8 V.

Figure S7. (a) Multi-cycles CV curves of V2O3@VN-20 symmetric battery at 5 mV s-1. (b) CV curves 

of the V2O3@VN-20 symmetric cell at different scan rates of 5-30 mV s-1. (c) Comparison CV curves 

of V2O3@VN-0, V2O3@VN-20,V2O3@VN-40 and V2O3@VN-60 symmetric battery at 5 mV s-1.

 



Figure S8. Cycling performances of the V2O3@VN-0, V2O3@VN-20, V2O3@VN-40, and V2O3@VN-

60 cathodes at 0.1 C.

Figure S9. Long-term cycling performances of the V2O3@VN-0, V2O3@VN-20, V2O3@VN-40, and 

V2O3@VN-60 cathodes at 2 C.



Figure S10. Photographs of the separators of the cycled cells with (a) V2O3@VN-20, (b) V2O3@VN-

40, (c) V2O3@VN-60, and (d) V2O3@VN-0. Photographs of the cycled lithium foil (after 300 cycles 

at 5C) from cells paired with (e) V2O3@VN-20, (f) V2O3@VN-40, (g) V2O3@VN-60 and (h) 

V2O3@VN-0.



Table S1. Impedance parameters of the EIS spectra of the V2O3@VN-0, V2O3@VN-20, V2O3@VN-

40, and V2O3@VN-60 electrodes before cycling.

Sample Re(Ω) Rct(Ω) Sum(Ω)

V2O3@VN-0 6.44 153 159.44
V2O3@VN-20 2.59 34.21 36.8
V2O3@VN-40 1.93 46.67 48.6
V2O3@VN-60 2.66 75.04 77.7

Table S2. Impedance parameters of the EIS spectra of V2O3@VN-0, V2O3@VN-20, V2O3@VN-40 

and V2O3@VN-60 electrodes after cycling.

Sample Re(Ω) Rs(Ω) Rct(Ω) Sum(Ω)
V2O3@VN-0 2.45 3.97 4.18 10.60
V2O3@VN-20 2.78 1.53 1.68 5.99
V2O3@VN-40 2.22 2.20 1.91 6.33
V2O3@VN-60 3.35 2.65 2.64 8.64



Table S3. Comparation of battery performances based on sulfur hosts between this work and other 

reported studies.

Host materials

Mass 

loading of S 

(mg cm-2)

Initial capacity (mAh g-

1)

/Current density (C)

Capacity 

retention rate 

(%)/Cycles

Rate Capability (mAh g-1)

/Current density (C) at

mass loading of S (mg cm-

2)

Ref.

V2O3@VN-20 3 860 / 1C 78.3 % / 200 This work

V2O3@VN-20 5 888 / 0.5C 95.1 % / 100
793 / 5 at 1.5

This work

3VO2 -1VN 2.8 800 / 1C 64 % / 100 800 / 5 at 1.6 1

VN/C 2.8 1200 / 1C 61 % / 200 650 / 5 at 2.8 2

7TiN: 3TiO2 -G 3.1 503 / 1C 73 % / 2000 682 / 2 at 1 3

GA-VOx 1.8 600 / 1C 96.4 % / 200 442 / 2 at 1.8 4

TiO2/rGO 1 800 / 1C 43.1 % / 200 606 / 2 at 1.5 5

VN@C 4.2 900 / 1C 65.8 % / 300 581 / 5 at 1.2 6

TiN-S-G 3.4 500 / 1C 80.4 % / 500 644 / 2 at 1.1 7

Co4N 1.5 1640 / 1C 60.9 % / 100 600 / 5 at 1.5 8

VN/CA 1.3 1038 / 1C 77.2% / 100 901 / 2 at 1.3 9

VN-NB 3.3 988 / 0.5 96% / 200 837 / 2 at 3.3 10

CNTs/Co3S4 −NBs 1.2 954 / 1 99.2% / 500 702 / 5 at 1.2 11

CNTs/CoS-NSs 1 982 / 1 72 % / 500 573 / 5 at 1 12

Co@NCNP/NCNT 4 857 / 0.09 70 % / 500 479 / 0.3 at 4 13

NGCM 1.3 829 / 1 79 % / 500 593 / 3 at 1.3 14
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