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Figure S1. The XRD patterns of (a) Co-MoOx/NF and MoOx/NF precursors, and (b) CoP2-

Mo4P3/NF and Mo4P3/NF.  

 

 

  



 
Figure S2. SEM images of (a) MoOx/NF and (b) Co-MoOx/NF precursors. 

 

  



 
Figure S3. SEM images of Mo4P3/NF catalyst at different magnifications. 

 

 

  



 

Figure S4. TEM-EDS line scanning image of CoP2-Mo4P3/NF (left) and the corresponding 

elemental spectra (right). 

 

  



 
Figure S5. (a, b) TEM, (c) HRTEM, (d) SAED and (e) the corresponding elemental mapping 

images of Mo4P3/NF catalyst. 

 

 

  



 

Figure S6. CV curves of (a) CoP2-Mo4P3/NF, (b) Mo4P3/NF, (c) Co-MoOx/NF and (d) MoOx/NF 

at potential regions of 0.29-0.39 V (vs. RHE) with varied scan rates of 30-70 mV s−1 in 1.0 M 

KOH. 

  



 
Figure S7. TOF curves of CoP2-Mo4P3/NF and Mo4P3/NF catalysts. 

 

 

  



 
Figure S8. (a, b) SEM and (c, d) TEM images of CoP2-Mo4P3/NF catalyst after HER stability 

experiment. 

 

 

 

  



 

Figure S9. CV curves of (a) CoP2-Mo4P3/NF, (b) Mo4P3/NF, (c) Co-MoOx/NF and (d) MoOx/NF 

at potential regions of 1.028-1.128 V (vs. RHE) with varied scan rates of 20-100 mV s−1 in 1.0 M 

KOH. 

  



 
Figure S10. The calculated ECSA values of synthesized catalysts. 

 

  



 
Figure S11. LSV curves normalized against ECSA. 

 

  



 
Figure S12. (a, b) SEM and (c, d) TEM images of CoP2-Mo4P3/NF catalyst after OER stability 

experiment. 

 

 

 

 

 

 

 

  



Table S1. EIS parameters of synthesized catalysts in 1.0 M KOH for HER. 

Materials Rs(Ω) Q1(S·sn) n1 Rct1(Ω) Q2(S·sn) n2 Rct2(Ω) 

CoP2-Mo4P3/NF 1.664 0.004 0.8 4.15 0.002 0.8 11.3 

Mo4P3/NF 1.631 0.002 0.8 0.54 0.004 0.8 32.2 

Co-MoOx/NF 1.674 0.001 0.9 5.19 0.001 0.8 81.6 

MoOx/NF 1.584 0.005 0.8 2.69 0.001 0.8 96.1 

 

 

 

  



Table S2. EIS parameters of synthesized catalysts in 1.0 M KOH for OER. 

Materials Rs(Ω) Q1(S·sn) n1 Rct1(Ω) Q2(S·sn) n2 Rct2(Ω) 

CoP2-Mo4P3/NF 1.514 0.096 0.9 0.49 0.295 0.67 7.57 

Mo4P3/NF 1.492 0.197 0.7 0.42 0.839 0.89 9.59 

Co-MoOx/NF 1.674 0.200 0.8 0.12 0.260 0.80 21.2 

MoOx/NF 1.741 0.128 0.8 0.44 0.161 0.74 44.2 

 

 

 

 

 

  



Table S3. Comparison of CoP2-Mo4P3/NF||CoP2-Mo4P3/NF with recently reported state-of-the-

art OWS catalysts. 

Catalysts Electrolyte 
Cell voltage 

(V@j(mA cm−2)) 
Ref 

CoP2-Mo4P3/NF 1.0 M KOH 
1.46@10 

1.59@100 
This work 

Mo-NiS/Ni(OH)2 1.0 M KOH 1.50@10 [1] 

P-NiMoP/NF 1.0 M KOH 1.52@10 [2] 

PRN-550 1.0 M KOH 1.53@10 [3] 

P-MoP/Mo2N/NF 1.0 M KOH 1.54@10 [4] 

MoP/Ni2P/NF 1.0 M KOH 1.55@10 [5] 

Co,Nb-MoS2/TiO2 HSs  1.0 M KOH 1.59@10 [6] 

MoP/NF 1.0 M KOH 1.62@10 [7] 

MoP@Ni3P/NF 1.0 M KOH 1.67@10 [8] 

Ru1/D-NiFe LDH 1.0 M KOH 1.54@100 [9] 

NiMoOx/NiMoS 1.0 M KOH 1.62@100 [10] 

P-NiMoP/NF 1.0 M KOH 1.63@100 [2] 

Ni/Mo2C-NCS 1.0 M KOH 1.66@100 [11] 

MoP@NiCo-LDH/NF 1.0 M KOH 1.7@100 [12] 

Cr-CoP/CP 1.0 M KOH 1.73@100 [13] 

MoP-Mo2C/NPC 1.0 M KOH 1.77@100 [14] 

FeNi LDH/V2CTx/NF 1.0 M KOH 1.78@100 [15] 
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