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Supplementary Figures 

 

Figure S1. The optical pictures of copper foam (a), Cu(OH)2-NW/CF (b), and 
Cu3P-NW/CF (c). 
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Figure S2. SAED pattern of Cu3P-NW/CF. 



4 
 

 

Figure S3. XRD pattern of Cu(OH)2-NW/NF. 
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Figure S4. (a) Schematic diagram and (b) optical pictures of electrochemical tests. 
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Figure S5. LSV curve of CF taken in 1.0 M KOH + 0.33 M urea. 
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Figure S6. XRD pattern of Cu3P-P/CF. 

  



8 
 

 
Figure S7. SEM iamge of Cu3P-P/CF. 
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Figure S8. OER Tafel slopes of the two samples. 
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Figure S9. SEM image of Cu3P-NW/CF recorded after the UOR stability test. 
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Figure S10. Polarization curves (without iR correction) of Cu3P-NW/CF for two-electrode 

electrolyzer in different electrolytes. 
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Figure S11. SEM image of Cu3P-NW/CF for the two-electrode urea-assisted system after the 
30 h stability test at 100 mA cm-2. 
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Figure S12. XPS analysis of Cu3P-NW/CF for the two-electrode urea-assisted system after 

the 30 h stability test at 100 mA cm-2. (a) XPS survey spectrum. High resolution (b) Cu 

2p and (c) P 2p spectra. 
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Table S1. Comparison of the performance of urea-assisted electrolytic hydrogen 
production system with other reported catalysts. 

Catalyst Electrolyte 
Cell voltage at 

100 mA cm-2 
Stability Ref. 

Cu3P-NW/CF 
1 M KOH + 

0.33 M urea 
1.79 V 100 mA cm-2, 30 h This work 

c-CoNiPx/a-P-MnOy 
1 M KOH + 

0.5 M urea 
1.66 V 50 mA cm-2, 40 h 

Chem. Eng. J., 2023, 454, 

140380 

NC-FNCP 
1 M KOH + 

0.5 M urea 
1.82 V 10 mA cm-2, 20 h Nano Res., 2022, 15, 1916 

O-NiMoP 
1 M KOH + 

0.5 M urea 
1.7 V 20 mA cm-2, 10 h 

Adv. Funct. Mater. 2021, 31, 

2104951 

U-NiMn-LDH/CFC 
1 M KOH + 

0.5 M urea 
1.98 V 15 mA cm-2, 40 h 

Appl. Catal. A Gen., 2021, 

614, 118049 

Co0.26-Ni(OH)2 

NPs/CF 

1 M KOH + 

0.5 M urea 
1.79 V 10 mA cm-2, 38 h J. Catal., 2020, 381, 454 

NiCoP/CC 
1 M KOH + 

0.5 M urea 
1.8 V 20 mA cm-2, 30 h 

J. Mater. Chem. A 2019, 7, 

9078 

Fe11.1%–Ni3S2/NF 
1 M KOH + 

0.33 M urea 
1.78 V 10 mA cm-2, 20 h 

J. Mater. Chem. A 2018, 6, 

4346 

 


