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Fig. S1 SEM images of (a) MS, (b) MS-5, (c) MS-15 and (d) MS-20.
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Fig. S2 SAED pattern of MS-10.



Fig. S3 (a) HRTEM image, and (b)-(c) intensity profile recorded of corresponding 

region of MS-10.



Fig. S4 Figure S4. The survey XPS spectra of (a) MS, (b) MS-5, (c) MS-10, (d) MS-15 

and (e) MS-20.



Fig. S5 The nitrogen adsorption-desorption isotherms and pore size distribution curves 

of (a) MS, (b) MS-5, (c) MS-15 and (d) MS-20.



Fig. S6 The image of the hermetic container for Li-O2 batteries purchased from NJ 

Scientific Ltd.



Fig. S7 Galvanostatic discharge-charge curve of pure carbon cathode at the current rate 

of 100 mA g-1.



Fig. S8 (a-e) High-resolution Li 1s XPS spectra after charging to 3.5 V and (f) 

percentages of Li2O2 and Li2-xO2 of different cathodes.



Fig. S9 Rate performance of the (a) MS, (b) MS-5, (c) MS-10 and, (d) MS-15 and (e) 

MS-20 cathodes.
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Fig. S10 Cycling performance of (a) KB, (b) MS, (c) MS-5, (d) MS-15 and (e) MS-20 

cathodes at a current density of 200 mA g-1 with a cut-off capacity of 1000 mAh g-1.



Table S1 Comparison of the Li-O2 battery performance of 1T/2H MoSe2 cathode with 
those of representative and most recently cathodes based on TMC catalyst reported in 
the literature.

Materials
1st Discharge Capacitya/ 

Current Density

Columbic 

Efficiencies

Cycles/Current Density- 

Fixed Capacity
Ref.

1T/2H MoSe2 

Nanoflowers
21112.4 mAh g-1/ 100 mA g-1 ~98% 219/500 mA g-1-500 mAh g-1

This 

work

GF‐CNT@MoS2 8667 mAh g-1/ 100 mA g-1 ~83% 190/500 mA g-1-500 mAh g-1- 1

CoS2/CNTs 2718 mAh g-1/ 0.5 mA cm-2 ~90% 52/0.5 mA cm-2-500 mAh g-1 2

CuCo2S4 

Nanosheets
9089 mAh g-1/ 100 mA g-1 ~97% 176/200 mA g-1-500 mAh g-1 3

1T-MoS2/CNT - - 105/200 mA g-1-500 mAh g-1- 4

UC-NiCo2S4 3977 mAh g-1/ 100 mA g-1 ~97% 144/100 mA g-1-500 mAh g-1 5

CoS2@NC 4756 mAh g-1/ 0.05 mA cm-2 - 84/0.1 mA cm-2-500 mAh g-1 6

f‐MoS2/CNTs 5500 mAh g-1/ 200 mA g-11 ~89% 140/500 mA g-1-1000 mAh g-1 7

MoS2−x 8851 mAh g-1/ 100 mA g-1 ~98% 123/500 mA g-1-1000 mAh g-1 8

Bulk MoS2 7641 mAh g-1/ 500 mA g-1 - 26/500 mA g-1-1000 mAh g-1 9

MoS2/AuNP 

Nanohybrids
4336 mAh g-1/ 70 mA g-1 ~98% 50/300 mA g-1-1000 mAh g-1 10

RuO2/MoS2 

Hybrids
4138 mAh g-1/ 300 mA g-1 - 45/300 mA g-1-1000 mAh g-1 11

VSe-CoSe2@N-

CC
6089 mAh g-1/ 100 mA g-1 ~99% 134/200 mA g-1-1000 mAh g-1 12

FeCo2S4@Ni 8724 mAh g-1/ 100 mA g-1 ~91% 109/200 mA g-1-1000 mAh g-1 13

MoS2/HCS 4010 mAh g-1/ 100 mA g-1 ~93% 104/200 mA g-1-1000 mAh g-1 14

2H MoS2 

Nanosheets
6117 mAh g-1/ 200 mA g-1 ~65% 92/200 mA g-1-1000 mAh g-1 15

2H MoSe2 

Nanosheets
7340 mAh g-1/ 500 mA g-1 ~68% 86/500 mA g-1-4000 mAh g-1 16

MoSe2@HCNF 4487 mAh g-1/ 0.1 mA cm-2 ~97% 30/0.1 mA cm-2-800 mAh g-1 17

aThe discharge capacities were calculated based on the amount of catalysts in the 

cathodes.
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Fig. S11 (a) EIS plots at open circuit potentials with the equivalent circuit as the inset, 

(b) mass diffusion rates and (c) charge transfer resistances of different cathodes.



Table S2 Corresponding parameter values of the fitted EIS spectra at different states.

States Rohm (Ω) Rint1 (Ω) Rint2 (Ω) W (10-2 Ω-1 cm-2 s0.5)

Fresh 11.79 20.38 76.03 2.522

1st Discharged 12.85 80.24 173.10 0.771

1st Recharged 12.20 28.22 72.10 2.296

100th Discharged 12.02 97.20 201.63 1.577

100th Recharged 11.64 55.45 99.24 1.598
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Fig. S12 SAED pattern of MS-10 cathode discharged to 800 mAh g-1 at 200 mA g-1.



Fig. S13 High-resolution Mo 3d XPS spectrum of MS-10 cathode after cycling test.
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