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The calculation process for the composition of MoS2@C: according to Figure 3i, 

the weight loss of MoS2@C between 200-460 oC and below 200 oC were measured to 

be 28.7% and 5.0%, respectively. After removing water, the actual weight loss 

between 200-460 oC was 30.2%, which originated from the oxidation of MoS2 into 

MoO3 and the combustion of carbon. So, 0.1 W MoS2+ WC= 30.2%; W MoS2+ WC= 100%. 

Therefore, W MoS2=77.5%, W C=22.5%. When heated to 1000 oC, not all MoO3 

sublimated, and the remaining MoO3 was 4.9% after removing water.

The calculation process for the composition of f-V2C-MoS2@C: according to Figure 

3i, the weight loss of f-V2C-MoS2@C between 200-520 oC and below 200 oC were 

measured to be 28.5% and 8.8%, respectively. After removing water, the actual weight 

loss between 200-520 oC was 31.2 %, which originated from the oxidation of MoS2 into 

MoO3, the combustion of carbon and the weight change of V2C-MXene. When heated 

to 1000 oC, 29.4% of the samples remained, which contained un-sublimated MoO3 and 

remained VOx. So, 0.1 W MoS2+ WC+0.084 WV2C = 31.2%; (4.9/77.5) W MoS2+ (1-0.084) 
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WV2C = 29.4%; W MoS2+ WC+ WV2C = 100% Therefore, W MoS2=47.1%, W C=23.9%, WV2C 

=29.0%.

V2CTx+O2→VOx+CO2 (200-600 oC, measured weight loss 8.4%)      (S1)

2MoS2+7O2=2MoO3+4SO2 (200-600 oC, weight loss 10%)          (S2)

C+O2=CO2 (400-600 oC, weight loss 100%)                      (S3)

MoO3(s)=MoO3(g) (＞700 oC, weight loss 100%)                 (S4)

Figure S1 XRD patterns of V2AlC, multilayered V2C and f-V2C

Figure S2 SEM images of (a-b) V2AlC, (c) multilayered V2C and (d) f-V2C

Figure S3 (a) Cyclic and (b) rate performance of f-V2C-MoS2@C and f-V2C-MoS2@C-1 

in LIBs; (c) SEM image of f-V2C-MoS2@C-1



Figure S4 Rate performance of f-V2C-MoS2@C with a mass loading of 3 mg cm-2

Figure S5 GCD curves of (a) f-V2C, (b) MoS2@C and (c) f-V2C-MoS2@C in LIBs at 0.5 A 

g-1

Figure S6 (a) EIS spectra of the three fresh electrodes in LIBs; (b) GITT profiles and the 

calculated Li+ diffusion coefficients during (c) discharge and (d) charge process for 

MoS2@C and f-V2C-MoS2@C in LIBs

Figure S7 (a) Cyclic and (b) rate performance of f-V2C-MoS2@C and f-V2C-MoS2@C-1 



in SIBs

Figure S8 GCD curves of (a) f-V2C, (b) MoS2@C and (c) f-V2C-MoS2@C in SIBs at 0.5 A 

g-1

Figure S9 (a) EIS spectra of the three fresh electrodes in SIBs; (b) GITT profiles for 

MoS2@C and f-V2C-MoS2@C in SIBs

Figure S10 (a) Optimized structure and (b) charge density difference (green and blue 

isosurfaces showed the accumulation and depletion of electrons region, respectively) 

of graphene/MoS2 (001)/MoS2 (001) model; optimized structures of graphene/ MoS2 

(001)/ MoS2 (001) model with a (c) Li and (d) Na atom adsorbed

 



Table S1 Electrochemical performance of state-of-the-art MoS2-based anode materials in LIBs and SIBs

Materials Battery system Cyclic performance Rate performance Reference

f-V2C-MoS2@C
0.73 Ah g-1 after 500 cycles at 0.5 A g-1

0.87Ah g-1 after 300 cycles at 0.2 A g-1
0.73 Ah g-1 at 1 A g-1 This work

WS2/MoS2@C 1.03 Ah g-1 after 450 cycles at 0.5 A g-1 0.48 Ah g-1 at 1 A g-1 1

MoS2/C@G 0.67 Ah g-1 after 1000 cycles at 0.5 A g-1 0.45 Ah g-1 at 1 A g-1 2

c-MoS2 0.8 Ah g-1 after 200 cycles at 0.2 A g-1 0.58 Ah g-1 at 1 A g-1 3

MoS2@C-23 0.63 Ah g-1 after 800 cycles at 1 A g-1 0.93 Ah g-1 at 1 A g-1 4

MoS2-PVP@NC 0.61 Ah g-1 after 300 cycles at 1 A g-1 0.67 Ah g-1 at 1 A g-1 5

MoS2/SnS 0.99 Ah g-1 after 200 cycles at 0.2 A g-1 0.89 Ah g-1 at 1 A g-1 6

Ti3C2/TiO2@f-MoS2 0.49 Ah g-1 after 100 cycles at 0.1 A g-1 0.23 Ah g-1 at 1 A g-1 7

CNTs@MoS2/MoO2 0.58 Ah g-1 after 200 cycles at 0.335 A g-1 0.45 Ah g-1 at 0.67 A g-1 8

TiO2@MoS2 nanotubes

LIBs

0.62 Ah g-1 after 100 cycles at 0.1 A g-1 0.43 Ah g-1 at 1 A g-1 9

f-V2C-MoS2@C
0.40 Ah g-1 after 300 cycles at 0.2 A g-1

0.37 Ah g-1 after 500 cycles at 0.5 A g-1
0.34 Ah g-1 at 1 A g-1 This work

WS2/MoS2@C 0.37 Ah g-1 after 280 cycles at 1 A g-1 0.36 Ah g-1 at 1 A g-1 1

c-MoS2

SIBs

~0.32 Ah g-1 after 100 cycles at 0.2 A g-1 0.28 Ah g-1 at 1 A g-1 3



MoS2@C-23 0.33 Ah g-1 after 100 cycles at 0.2 A g-1 0.29 Ah g-1 at 1 A g-1 4

MoS2-PVP@NC 0.41 Ah g-1 after 200 cycles at 1 A g-1 0.38 Ah g-1 at 1 A g-1 5

P-MoS2@C/CNTP 0.25 Ah g-1 after 1000 cycles at 1 A g-1 0.31 Ah g-1 at 1 A g-1 10

MX-H-MoS2@NC 0.26 Ah g-1 after 1100 cycles at 1 A g-1 ~0.34 Ah g-1 at 1 A g-1 11

MoS2@C 0.40 Ah g-1 after 100 cycles at 0.1 A g-1 0.19 Ah g-1 at 0.8 A g-1 12

20Nb2CTx/MoS2@CS 0.39 Ah g-1 after 800 cycles at 1 A g-1 0.38 Ah g-1 at 1 A g-1 13

Dual-phase MoS2 0.30 Ah g-1 after 200 cycles at 0.5 A g-1 0.26 Ah g-1 at 1 A g-1 14

HMF-MoS2 0.38 Ah g-1 after 100 cycles at 0.1 A g-1 0.36 Ah g-1 at 1 A g-1 15

(MoS2/CF)@MoS2@C 0.33 Ah g-1 after 1000 cycles at 1 A g-1 0.33 Ah g-1 at 1 A g-1 16



Table S2 Impedance parameters of the electrodes after 300 cycles in LIBs

Fresh electrode Cycled electrode
Materials

Re/Ω Rct/Ω Re/Ω Rsf/Ω Rct/Ω

V2C 4.4 698.4 1.7 91.6 58.8

MoS2@C 2.7 547.5 6.4 26.0 27.2

f-V2C-MoS2@C 2.2 395.4 2.3 6.8 7.1

Table S3 Impedance parameters of the electrodes after 300 cycles in SIBs

Fresh electrode Cycled electrode
Materials

Re/Ω Rct/Ω Re/Ω Rsf/Ω Rct/Ω

V2C 6.8 1005 4.8 886.7 903.8

MoS2@C 1.8 489.9 0.7 63.2 671.9

f-V2C-MoS2@C 2.4 358.3 0.2 31.7 255.1
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