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Fig. S1 SEM image of (a) V2AlC and (b) multi-layered V2C MXene; (c) XRD 

patterns of V2AlC, V2C and f-V2C. (d) FESEM image, (e) AFM images and (f) 

corresponding height profile, and HRTEM image of f-V2C. The inset in panel (d) is 

the digital photograph for the Tyndall effect of the f-V2C colloidal solution.
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Fig. S2 Band structure of V3S4.
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Fig. S3 (a, b) FESEM images with different magnifications of the V3S4@C-8 and 

particle size distribution diagram (the inset in panel b) diagram derived from the panel 

(b). 
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Fig. S4 (a, b) Raman spectra of V3S4@C-6, V3S4@C-7, and V3S4@C-8.
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Fig. S5 (a) TEM and (b) HRTEM images of the (002) lattice of V3S4.
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Fig. S6 FESEM images of (a) V3S4@C-6, (b) V3S4@C-7 and (c) V3S4@C-8 after 

treated by HCl; (d) XRD pattern, (e, f) TEM images, (g) SEM image and 

corresponding EDS elemental mapping images of V3S4@C-7 after treated by HCl.
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Table S1 Mass of Samples before and after HCl treatment
Sample Before HCl treatment After HCl treatment

V3S4@C-6 30 mg 5.3 mg
V3S4@C-7 30 mg 2.3 mg
V3S4@C-8 30 mg 2.1 mg
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Fig. S7 (a-c) Nitrogen sorption isothermal curves of (a) f-V2C, V3S4@C-7, and 

S/V3S4@C-7, (b) V3S4@C-6, and (c) V3S4@C-8. Pore distribution plots of (d) f-V2C 

and V3S4@C-7, (e) V3S4@C-6, and (f) V3S4@C-8.
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Table S2 Total pore volume, average pore size and BET SSA of the V3S4@C-6, 

V3S4@C-7, V3S4@C-8, f-V2C, and S/V3S4@C-7.

Materials Pore volume 

(cm3 g–1)

Average pore size (nm) BET SSA 

(m2 g–1)

V3S4@C-6 0.15 5.1 128.4

V3S4@C-7 0.18 5.0 149.9

V3S4@C-8 0.04 6.5 32.6

f-V2C 0.11 4.5 150.6

S/V3S4@C-7 0.01 4.1 11.50
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Fig. S8 TG plots of V3S4@C-6, V3S4@C-7 and V3S4@C-8 as indicated.
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Fig. S9 Equivalent circuit mode used to fit the EIS spectra of the S/V3S4@C-6, 

S/V3S4@C-7 and S/V3S4@C-8.
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Table S3 Fitted impedance parameters of different electrodes
Electrodes Rs (Ω) Rct (Ω)

V-6 1.9 90.6
V-7 1.6 117.9
V-8 1.9 70.3
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Fig. S10 Selected charge and discharge voltage profiles (a) S/V3S4@C-6, (b) 

S/V3S4@C-7 and (c) S/V3S4@C-8, respectively; (d) Voltage gap between charge and 

discharge platforms at different current densities for the three electrodes as indicated.
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Fig. S11 Cycling performance of S/V3S4@C-7 and S/f-V2C at 0.2 C.
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Fig. S12 Charge/discharge plots (0.2 C) of (a) S/V3S4@C-8, (b) S/V3S4@C-6 and (c) 

S/f-V2C for the 1st
, 200th and 400th cycles as indicated.
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Table S4 Comparison of battery performance of S/V3S4@C-7 and other cathodes (1C 

= 1650 mA g-1) 

Electrodes Areal sulfur 
loading (mg cm‒1)

Performance 
(mAh g‒1)

Cycle 
number Reference

S/V3S4@C-7 2.3
4.2

611.4 at 1C
389.3 at 1C 500 This work

S@MnCo2O4/C
NT 2.5 601 at 1C 200 [1]

S@NiCo2O4/CC 3.5 660 at 0.2C 200 [2]

NiFe2O4@S/C 3.0 790 at 0.3C 200 [3]

Crumpled N-
Ti3C2Tx/S

5.1 551 at 0.2C 100 [4]

S/Co-NBC 1.4 440 at 0.5C 500 [5]

SnS@C/S 1.5 513 at 0.5C 600 [6]

TiO2-Ni3S2 3.9 504 at 0.3C 500 [7]

3DRGO/NC-
BL@S 2.0 644 at 0.5C 500 [8]

Co-NiSe2@NC 1.5 544.6 at 0.5C 200 [9]
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