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1. Electrochemical analysis- ECSA:

Fig. S1 (a) CV curves at different scan rates for Cdl determination and (b) linear fit from 

CV curves (scan rate vs. current density).
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2. Post stability analysis-HR-SEM:

Fig. S2 Post stability analysis of COMS electrocatalysts (a) Anode, and (b) Cathode.

Table. S1 Comparison of the COMS electrocatalyst with previously reported 

literature:

Catalyst Electrolyte Overall potential 
(V) @ 10 mA/cm2

Stability 
(hours) Reference

COMS 1M KOH 1.54 300 This work

NiFeS 1M KOH 1.625 14 1

CoMoS4 1M KOH 1.72 12 2

Ni3S2/MoS2 1M KOH 1.79 15 3

Co-MoS2 1M KOH 1.90 11 4
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CoS2/GF 1M KOH 1.74 18 5

Co-S/G 1M KOH 1.77 10 6

Ni-Mo-S 1M KOH 2 12 7

Mo-NiS 1M KOH 1.92 18 8

Cu2S-Ni3S2 1M KOH 1.77 100 9

Sr2FeNbO6 1M KOH 1.76 15 10

Ni2Co-LDHs 1M KOH 1.75 60 11

NiSe2-MoSe2 1M KOH 1.54 50 12

P-rGo-MoSe2-

MnSnO3
1M KOH 1.54 82 13

Cobalt-doped 

WSe2
1M KOH 1.87 22 14

NiSe2-

MoSe2/CC
1M KOH 1.59 40 15

V-doped MoS2 1M KOH 2.2 - 16
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3. BET experimental conditions: 

Sample Weight 0.0922 g            

Instrument Autosorb iQ Station 1              

Approx. Outgas Time 2.2 hrs       

Final Outgas Temp 150 °

Analysis gas Nitrogen         

Analysis Time 5:58 hr:min         

Temperature  77.350K

Cross Section: 16.200  Å²     

Liquid Density: 0.808  g/cc

References:

1 J. Yu, G. Cheng and W. Luo, J Mater Chem A, 2017, 5, 15838–15844.

2 Y. Sun, C. Wang, T. Ding, J. Zuo and Q. Yang, Nanoscale, 2016, 8, 18887–18892.

3 Y. Xu, X. Chai, T. Ren, H. Yu, S. Yin, Z. Wang, X. Li, L. Wang and H. Wang, Chem – A 

Eur J, 2019, 25, 16074–16080.

4 Q. Xiong, X. Zhang, H. Wang, G. Liu, G. Wang, H. Zhang and H. Zhao, Chem Commun, 

2018, 54, 3859–3862.

5 Y. Tong, X. Yu and G. Shi, Phys Chem Chem Phys, 2017, 19, 4821–4826.

6 Y. Chen, S. Xu, S. Zhu, R. J. Jacob, G. Pastel, Y. Wang, Y. Li, J. Dai, F. Chen, H. Xie, B. 

Liu, Y. Yao, L. G. Salamanca-Riba, M. R. Zachariah, T. Li and L. Hu, Nano Res, 2019, 

12, 2259–2267.

7 Z. Ma, H. Meng, M. Wang, B. Tang, J. Li and X. Wang, ChemElectroChem, 2018, 5, 

335–342.

8 Q. Jia, X. Wang, S. Wei, C. Zhou, J. Wang and J. Liu, Appl Surf Sci, 2019, 484, 1052–

1060.

9 K. S. Bhat and H. S. Nagaraja, ChemistrySelect, 2020, 5, 2455–2464.

10 C. Avcıoğlu, M. F. Bekheet, S. Avcıoğlu, F. Kaya, B. C. Kim, C. Kaya and A. Gurlo, Adv 

Mater Interfaces, 2024, 12, 2400559.



5

11 W. Chen, W. Yang, Y. Gao, Y. Yuan and Y. Sun, Ind Eng Chem Res, , 

DOI:10.1021/ACS.IECR.5C00673.

12 H. Zhou, D. Kong, N. Chu, H. Wang, J. Xu, Y. Wang and T. Xu, J Colloid Interface Sci, 

2025, 678, 968–976.

13 P. Chaubey, S. Sarkar and P. K. Sharma, J Alloys Compd, , 

DOI:10.1016/j.jallcom.2025.180650.

14 S. Cogal, G. Celik Cogal, M. Mičušík, M. Kotlár and M. Omastová, Int J Hydrogen 

Energy, 2024, 49, 689–700.

15 H. Zhou, J. Hou, L. Zhang, D. Kong, H. Wang, L. Zeng, Z. Ren, T. Xu and Y. Wang, J 

Mater Sci Technol, 2024, 177, 256–263.

16 J. Gupta, D. Das, P. H. Borse and B. V. Sarada, J Alloys Compd, 2025, 1022, 179738.


