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Figure S1. SEM images of Fe-MOF/NF (a, b) and 20-CuxS/FeS/NF (c, d).
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Figure S2. Elemental mapping images of 20-CuxS/FeS/NF.
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Table S1. EDS-Determined Elemental Composition of the 20-CuxS/FeS/NF

Composite.

Element
Sample 20-CuxS/FeS/NF

Wt% At%

Ni 40.67 16.88

O 32.90 50.10

C 12.80 25.99

Cu 8.07 3.09

S 4.71 3.58

Fe 0.84 0.35

Total 100.00
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Figure S3. Subplots of cyclic voltammetry (CV) curves for different samples in a

mixed electrolyte of 1 M KOH and 0.33 M urea. (a), (b), (c), and (d) correspond to the

CV curves of nickel foam (NF), CuₓS/NF, Fe-MOF/NF, and 20-CuₓS/FeS/NF within

the non-Faradaic region, respectively, with a test scan rate range of 20-100 mV/s and

a reference electrode of Hg/HgO. Subplot (e) shows the CV curves of

20-CuₓS/FeS/NF within the Faradaic region, with the same test scan rate and potential

reference conditions as above. (f) Further analysis of the relationship between the

peak current of the active Cu species reduction peak and the scan rate in this subplot

reveals a strict linear correlation (correlation coefficient R² = 0.991).
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Figure S4. Nyquist plots of NF, Fe-MOF/NF, CuxS/NF and 20-CuxS/FeS/NF at the

same potential (1.43 V vs. RHE).
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Figure S5. Polarization curves in 1 M KOH with/without methanol of Fe-MOF/NF,

CuxS/NF, and 20-CuxS/FeS/NF: (a) 0.5 mL methanol; (b) 1 mL methanol. (c)

Polarization curves and (d) Electrochemical impedance spectra (EIS) of

20-CuxS/FeS/NF in 1 M KOH solution with the addition of 0.5 mL, 1 mL, and 2 mL

of methanol, respectively.
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Figure S6. The galvanostatic potential curves of 20-CuₓS/FeS/NF and Fe-MOF/NF

were measured in a basic electrolyte containing urea, using a constant current mode.

KOH was gradually added to the system during the test to dynamically regulate its

concentration, while simultaneously recording and displaying the potential-time

response behaviors of both samples under these dynamic conditions.



— 8 —

Table S2. The Concentration of KOH, and pH value of the solution after sequential

addition of KOH in the original experiment and the corresponding current density of

two catalysts reported in Figure 3h.

Times
Concentration

of KOH (mol/L）

pH value of

electrolyte

Current density (mA cm-2)

Fe-MOF/NF 20-CuxS/FeS/NF

0 0.000 6.53 0.05 0.05

1 0.039 12.6 4.7 7.8

2 0.078 12.9 9.5 10.9

3 0.117 13.06 14.5 15.8

4 0.154 13.16 19.2 21.1

5 0.190 13.25 24.0 25.9

6 0.226 13.32 28.5 30.1

7 0.262 13.38 33.7 34.5

8 0.296 13.43 38.3 38.9

9 0.330 13.47 43.9 43.1
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Figure S7. I-t plots under the conditions of the 4th addition (pH = 13.16) and the 7th

addition (pH = 13.38).
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Table S3. Comparison of chronoamperometric performance between two catalysts

under fixed pH conditions.

catalyst

pH values of The extent of the

decrease in pH

value
electrolyte Before UOR After UOR

20-CuxS/FeS/NF 13.16 13.16 13.16 0

Fe-MOF/NF 13.16 13.16 13.16 0

20-CuxS/FeS/NF 13.38 13.38 13.35 0.0022

Fe-MOF/NF 13.38 13.38 13.36 0.0015
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Figure S8. Chronoamperometric (i-t) curve of 20-CuxS/FeS/NF.
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Figure S9. (a) UV-vis absorption spectra of urea solutions with different

concentration. (b) The corresponding UV-vis standard calibration curve for urea

concentration.
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Figure S10. CV curves of NF(a), CuxS/NF (b), Fe-MOF/NF(c) and 20-CuxS/FeS/NF

(d) at scan rates from 20 to 100 mV/s, with potential versus Hg/HgO in 1 M KOH.
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Figure S11. CV cycles of CuxS/FeS/NF after different activation cycles in 1 M KOH

and 0.33 M urea.
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Figure S12. CV curves of FeS/NF, 5-CuxS/FeS/NF, 10-CuxS/FeS/NF and

20-CuxS/FeS/NF in 1 M KOH and 0.33 M urea at 0 V -0.6 V (vs. RHE).
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Figure S13. (a) LSV curves and (b) Cdl values of FeS/NF, 5-CuxS/FeS/NF,

10-CuxS/FeS/NF, and 20-CuxS/FeS/NF for HER.
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Figure S14. LSV curves of 5-CuxS/FeS/NF (a) and 10-CuxS/FeS/NF (c) in 1 M KOH

with different urea concentrations (0 M, 0.0033 M, 0.0066 M, 0.0165 M, 0.033 M,

0.0825 M, 0.165 M, 0.33 M) and the corresponding kinetic indices (b and d) at 1.5 V

(vs. RHE).
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Figure S15. Faraday efficiency Measurement Setup of 20-CuxS/FeS/NF and

hydrogen collection by drainage method diagram.
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Figure S16. XPS spectra of 20-CuxS/FeS/NF after 60-hour stability test in UOR: (a)

survey scan, (b) Fe 2p, (c) Ni 2p, (d) O 1s, and (e) S 2p.
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Figure S17. SEM images of 20-CuxS/FeS/NF after 60-hour UOR stability test under 5

μm (a) and 1 μm (b) scale.
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Figure S18. The electrochemical performence of 20-CuxS/FeS/NF before and after

60-h-UOR testing: (a) LSV curves, (b) double-layer capacitance (Cdl), and (c) Tafel

plots.
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Figure S19. Elemental mapping of 20-CuxS/FeS/NF after 60 h UOR stability test.
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Figure S20. Elemental mapping of 20-CuxS/FeS/NF after stability testing.
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Table S4. EDS-Determined Elemental Composition of the 20-CuxS/FeS/NF after

stability testing.

Element
Sample CuxS/FeS/NF

Wt% At%

Ni 59.82 26.617

O 27.59 45.031

C 12.80 27.856

Cu 0.61 0.251

S 0.11 0.121

Fe 0.33 0.154

Total 100.00
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Table S5. Recently Reported Catalysts for Electrochemical Urea Oxidation Reaction

(UOR//HER) Performance Evaluation.

Samples Performance References

NiSe-Ni3S2/GNF 1.54 V vs. RHE@50 mA cm-2 [1]

Ni100-W1-NF 1.56 V vs. RHE@100 mA cm-2 [2]

Sv-CoNiS@NF 1.65 V vs. RHE@50 mA cm-2 [3]

NiCoV-LDH/rGO/NF-100 1.45 V.vs RHE@10 mA cm-2 [4]

NiS/Co3S4/Ni3S2/NF 1.52 V vs. RHE@10 mA cm-2 [5]

Co9S8@FeS2 1.44 V vs. RHE@10 mA cm-2 [6]

Ni3S2/NiMoO4 1.5 V vs. RHE@10 mA cm-2 [7]

MoNi4 1.462 V vs. RHE@10 mA cm-2 [8]

Ni/NiMoN 1.42 V vs. RHE@10 mA cm-2 [9]

CoNi-LDH/Fe-MOF/NF 1.55 V vs. RHE@100 mA cm-2 [10]

Mo-Co9Se8/Fe-NiSe/NiSe2/NF 1.529 V vs. RHE@10 mA cm-2 [11]

NiCoSx/Nf
1.41 V vs. RHE@10 mA cm-2

1.55 V vs. RHE@100 mA cm-2
[12]

Ni3S2@Ni3Se2/Nf 1.45 V vs. RHE@10 mA cm-2 [13]

CeO2/Co(OH)2/FeS@NF 1.41 V vs. RHE@10 mA cm-2 [14]

NiFeS@NiMoP/NF 1.40 V vs. RHE@10 mA cm-2 [15]

This work

1.381 V vs. RHE@10 mA cm-2

1.440 V vs. RHE@50 mA cm-2

1.51 V vs. RHE@100 mA cm-2

/
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