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Figure S1. (a) XRD patterns of Mo-N-C-4-900 before acid etching (denoted as Mo-N-

C-4-900/Mo2C); (b) HRTEM image of Mo-N-C-4-900/Mo2C.

Figure S2. (a-b): SEM with high (a) and low (b) magnification of Mo-N-C-4-900; (c) 

TEM image of Mo-N-C-4-900.



Figure S3. SEM image of N-C.

Figure. S4 N2 adsorption/desorption curves of N-C (a), Mo-N-C-4-800 (b), Mo-N-C-

2-900 (c), Mo-N-C-4-900 (d).



Figure S5. N2 adsorption/desorption curves of the studied materials: Mo-N-C-8-900 

(a), rGO (b), Mo-N-C-4-1000 (c); (d) BET surface areas and pore size distributions of 

N-C, Mo-N-C-4-900, Mo-N-C-2-900, Mo-N-C-8-900, Mo-N-C-4-800, Mo-N-C-4-

1000, and rGO.

Figure S6. EDS elemental mapping of C (blue), N (green), O (yellow), and Mo (red) 

for as-prepared Mo-N-C-4-900.



Figure S7. SEM (a) and TEM (b) images of Mo-N-C-8-900.

Figure S8. SEM (a) and TEM (b) images of Mo-N-C-2-900.



Figure S9. SEM image of Mo-N-C-4-800.

Figure S10. SEM image of Mo-N-C-4-1000.



Figure S11. Pore volume distributions of Mo-N-C-4-800, Mo-N-C-4-900, and Mo-N-

C-4-1000.

Figure S12. SEM image of S/Mo-N-C-4-900.



Figure S13. Thermal gravity curves of S/Mo-N-C-4-900, S/Mo-N-C-2-900, S/Mo-N-

C-8-900, S/Mo-N-C-4-800, S/Mo-N-C-4-1000, and S/N-C.

Figure S14. (a) k3-weighted FT-EXAFS spectrum of Mo-N-C-4-900. (b) The 

corresponding k3-weighted EXAFS r space fitting curves of Mo-N-C-4-900.



Figure S15. SEM images of Mo-N-C-4-900 (a, b, c) and N-C (d, e, f) in different states: 

initially (a, d); after Li2S deposition (b, e); after subsequent Li2S decomposition (c, f).

Figure S16. EDS spectra of N-C (a) and Mo-N-C-4-900 (b) electrodes after Li2S 

deposition and subsequent Li2S decomposition measurements.



Figure S17. SEM images of Mo-N-C-4-900 (a, b) and N-C (c, d) with lower 

magnification in different states: after Li2S deposition (a, c); after subsequent Li2S 

decomposition (b, d).



Figure S18. High resolution Mo 3d XPS spectrum of Mo-N-C-4-900 after Li2S 

decomposition measurement.

Figure S19. The rate performance of S/Co-N-C and S/Fe-N-C.



Figure S20. Discharge/charge profiles of S/N-C (a), S/Mo-N-C-8-900 (b), S/Mo-N-C-

2-900 (c), S/Mo-N-C-4-800 (d), S/Mo-N-C-4-1000 (e), and S/rGO (f) under constant 

current densities from 0.1 C to 5 C.

Figure S21. EIS plots of (a) S/N-C, S/Mo-N-C-4-900, S/Mo-N-C-2-900, S/Mo-N-C-

8-900, S/Mo-N-C-4-800, S/Mo-N-C-4-1000, and (b) S/rGO. The insert in (a) shows the 

magnification of the high and medium frequency region of the plots



Figure S22. SEM images of S/Mo-N-C-4-900 (a, b) and S/N-C (c, d) after cycling.

Figure S23. SEM images of S/N-C (a) and S/Mo-N-C-4-900 (b) fresh electrodes.



Figure S24. EIS plots of S/Mo-N-C-4-900 and S/N-C before and after cycling.

Figure S25. (a-b): The discharge/charge profiles of S/Mo-N-C-4-900 (a) and S/N-C (b) 

at 0.2 C in the LiNO3-free electrolyte.



Figure S26. Cycling performance of S/Mo-N-C-4-900 with S loading of 8.0 mg cm-2 

at 0.1 C.

Figure S27. Illustrations of the local structures of N-C (a) and Mo-N-C-4-900 (b) used 

in DFT calculation.



Table S1. the Mo content in Mo-N-C-4-900, Mo-N-C-2-900, and Mo-N-C-8-900 based 

on XPS results.

Table S2. Mo K-edge EXAFS curve fitting parameters of Mo-N-C-4-900.



Table S3. Summary of performance of molybdenum compounds and M-N-C in Li-S 

batteries

Materials
Sulfur 

Content
Rate Capability (mAh 

g-1)
Capacity Retention Ref.

Mo2C–C NOs
72.15 wt%
1.1 mg cm-2

1398 mAh g-1 (0.1 C)
337 mAh g-1 ( 5 C)

72.58% (600 cycles at 1 
C)

1

MoS2-x/rGO 75 wt%
1310.5 mAh g-1 (0.1 C)
826.5 mAh g-1 ( 8 C)

50.2% (600 cycles at 0.5 
C)

2

Mo-80S 80.2 wt%
1250 mAh g-1 (0.1 C)
788 mAh g-1 ( 5 C)

ca. 75% (100 cycles at 5 
C)

3

Fe-N-C/S-MCF
60 wt%

2.5 mg 
cm-2

1244 mAh g-1 (0.1 C)
798 mAh g-1 ( 5 C)

68.9% (100 cycles at 0.5 
C)

4

Fe-PNC
70 wt%

1.3 mg cm-2

1138.6 mAh g-1 (0.1 C)
ca. 280 mAh g-1 ( 2 C)

40% (300 cycles at 0.1 
C)

5

Co-N/G
90 wt%

2.0 mg cm-2

1210 mAh g-1 (0.2 C)
618 mAh g-1 ( 4 C)

73.5% (500 cycles at 1 
C)

6

Ni@NG*
ca. 2.5 mg 

cm-2

1598 mAh g-1 (0.1 C)
612 mAh g-1 (10 C)

78% (500 cycles at 1 C) 7

Li2S@NC:SAFe**

ca. 66.4 
wt%

1.39-1.6 mg 
cm-2

ca. 1200 mAh g-1 (0.2 
C)

589 mAh g-1(12 C)

60% (1000 cycles at 2 
C)

8

Mo-N-C
81 wt%

2.0 mg cm-2

1360.2 mAh g-1(0.1 C)
743.9 mAh g-1( 5 C)

90% (550 cycles at 2 
C)

This 
work

 * Ni@NG was used as functional separator in the Li-S battery with Li2S6-containing electrolyte as 

the S source. 

** A super aligned carbon nanotube film was placed on the surface of Li2S@NC:SAFe electrode in 

Li-S battery, and the S content is normalized based on the Li2S content mentioned in the literature.
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