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Figure S1. Optical photographs of MoSSe/CNFs film. 

 Figure S2. EDS mapping of MoSSe/CNFs.
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Figure S3. a) SEM image, b) HRTEM image and c) EDS mapping of MoS2/CNFs.

Figure S4. a) SEM image, b) HRTEM image and c) EDS mapping of MoSe2/CNFs.
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Figure S5. The XPS survery spectrum of MoSSe/CNFs.

Figure S6. N2 adsorption–desorption isotherm of MoSSe/CNFs, MoS2/CNFs and 

MoSe2/CNFs.
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Figure S7. CV curves at 0.1 mV s-1 the initial cycle of MoSSe/CNFs, MoS2/CNFs 
and MoSe2/CNFs.

Figure S8. a) CV curves at 0.1 mV s-1 the second cycle of MoSSe/CNFs, MoS2/CNFs 
and MoSe2/CNFs. b) Comparison graph of peak currents for MoSSe/CNFs, 
MoS2/CNFs and MoSe2/CNFs.
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Figure S9. a) CV curves of MoS2/CNFs at 0.1 mV s-1 scan rate. b) CV curves of 
MoSe2/CNFs at 0.1 mV s-1 scan rate.

Figure S10. a) CV curves of MoSSe/CNFs at 0.2 mV s-1 scan rate after 200 cycles at 5 
A g-1. b) CV curves of MoS2/CNFs at 0.2 mV s-1 scan rate after 200 cycles at 5 A g-1.

Figure S11. a) Elemental compositions of MoSSe/CNFs at fully delithiated to 3 V 
versus Li+/Li by EDS analysis. b) XRD patterns of MoSSe/CNFs electrode after 
cycling.
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Figure S12. a-c) TEM images of MoSSe/CNFs during in situ lithiation/delithiation 
processes in TEM. d) Selected area electron diffraction (SAED) patterns for after first 
cycle.

Figure S13. a) SEM, b) TEM images of MoSSe/CNFs electrode after cycling.
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Figure S14. a) CV curves of MoS2/CNFs at scan rates from 0.2 to 1.0 mV s-1. b) 
Corresponding liner relationship between log ( ) and log ( ) of different peaks.𝑖 𝑣

Figure S15. a) CV curves of MoSe2/CNFs at scan rates from 0.2 to 1.0 mV s-1. b) 
Corresponding liner relationship between log ( ) and log ( ) of different peaks.𝑖 𝑣

Figure S16. Contribution ratio of the capacitive process at different scan rates for a) 
MoS2, and b) MoSe2.
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Figure S17. CV curves of the capacitive contribution at 1.0 mV s-1.

Figure S18. EIS spectra of MoS2/CNFs electrodes with different cycles.
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Figure S19. EIS spectra of MoSe2/CNFs electrodes with different cycles.

Figure S20. SEM images and optical photographs of MoSSe/CNFs after cycling.

 
Figure S21. SEM images and optical photographs of MoS2/CNFs after cycling.

 
Figure S22. SEM images and optical photographs of MoSe2/CNFs after cycling.
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Figure S23. UV-Vis spectra of polysulfide solution upon adsorption by different 
sorbents.

Table S1. Raman spectra parameters of as-prepare products.
Products D1 band D3 band D4 band G band ID1/IG

MoSSe/CNFs 1356 1532 1201 1601 1.42
MoSe2/CNFs 1321 1435 1593 1.25
MoS2/CNFs 1359 1515 1599 1.31

Table S2. The comparison of molybdenum- or selenide-based or sulfide-based anode 
materials recently.

Materials Rate performance Cyclic performance Reference

CoP-C@MoS2/C
945.5 mAh g-1 at 0.1 A g-1

484.9 mAh g-1 at 0.1 A g-1

460 at 5 A g-1 for 2000 
cycles 

[1]

CoS2@NC-400
1024.6 mAh g-1 at 0.2 A g-1

463.3 mAh g-1 at 2 A g-1

767.6 at 0.5 A g-1 for 
500 cycles

[2]

NiS/SnO2/MOF
932 mAh g-1 at 0.05 A g-1

400 mAh g-1 at 2 A g-1

430 at 2 A g-1 for 1000 
cycles

[3]

MXene@MoS2
817 mAh g-1 at 0.2 A g-1

717 mAh g-1 at 10 A g-1

877 at 1 A g-1 for 70 
cycles

[4]

MoS2/Fe2O3 @CNF-3
1060 mAh g-1 at 0.05 A g-1

443 mAh g-1 at 5 A g-1

559.74 at 1 A g-1 for 
500 cycles

[5]

Cu2S@NSC
610.4 mAh g-1 at 0.1 A g-1

387.6 mAh g-1 at 5 A g-1

512.7 at 1 A g-1 for 
1000 cycles

[6]
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NbSe2@PPy-2
819 mAh g-1 at 0.1 A g-1

361 mAh g-1 at 4 A g-1

670 at 0.5 A g-1 for 
210 cycles

[7]

MoO2/Cu2−xSe@C
667.5 mAh g-1 at 0.1 A g-1

285.2 mAh g-1 at 5 A g-1

480.9 at 2 A g-1 for 
500 cycles

[8]

MoSe2/rGO
770 mAh g-1 at 0.1 A g-1

560 mAh g-1 at 2 A g-1

732.9 at 1 A g-1 for 
300 cycles

[9]

MoO2/N-MCNTs
833.4 mAh g-1 at 0.5 A g-1

523.7 mAh g-1 at 3 A g-1

507.8 at 1 A g-1 for 
500 cycles

[10]

MoSSe/CNFs
996.9 mAh g-1 at 0.2 A g-1

616.8 mAh g-1 at 10 A g-1

750 at 5 A g-1 for 950 
cycles

This work

Table S3. Values of Rs, Rf and Rct obtained from the fitting date.
Electrodes Rs (Ω) Rf (Ω) Rct (Ω)

MoSSe/CNFs 4.546 36.24 102.4
MoSe2/CNFs 2.252 48.64 237.4
MoS2/CNFs 10.65 32.08 418.1
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