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Fig. S1. SEM image of V-NiO/NF.
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Fig. S2. EDX spectrum of V-Ni;N/NF.
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Fig. S3. Electrochemical cyclic voltammetry curves of (a) NizN/NF, (b) V-Ni;N/NF,

(c) V-Ni3N/NF-1, and (d) V-Ni;N/NF-2 at different scan rates.



Fig. S4. SEM images of V-Ni;N/NF after HER stability tests in 1M KOH (a) and 1M

PBS (b) electrolyte.
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Fig. S5. XRD pattern of V-Ni;N/NF after the HER stability test in 1M KOH electrolyte.

Fig. S6. The optimized structural models for (a) NizN (111), (b) V-Ni3N (111), (c) NizN

(002), and (d) V-NisN (002),
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Fig. S7. Tafel slopes of UOR for different catalysts.

Fig. S8. SEM image of V-Ni;N/NF after UOR stability test.
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Fig. S9. XRD pattern of V-Ni3;N/NF after UOR stability test.
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Fig. S10. XPS spectra of (a) Ni 2p, (b) V 2p, (c) N 1s, and (d) survey scan for V-

Ni;N/NF after UOR stability test.



Table S1 Comparison of the HER performance of V-Ni;N/NF with other reported

catalysts in alkaline electrolyte.

Overpotential (mV) at  Tafel slope (mV

Catalysts References
10 mA c¢cm? dec)

V-Ni;N/NF 83 45 This work
Co-Ni3;N 194 156 [S1]
NisFeN 94 90 [S2]

NiCoN/C 103 - [S3]
NiCu-NiCuN 93 55 [S4]
CosN-VN, O 118 73.6 [S5]
MosNg 94 66 [S6]
MoNiNC 110 65 [S7]
Fe-Ni;S, 105 69 [S8]

Mn-Co-P 86 52 [S9]




Table S2 Comparison of the UOR performance of V-Ni;N/NF with other reported

catalysts.

Catalysts Potential (V) at 10 mA cm References

V-Ni;N/NF 1.361 This work
Ni,P 1.37 [S10]
MnO, 1.37 [S11]
Ni(OH), 1.42 [S12]
NF-G-Mn 1.37 [S13]
NiMoO 1.37 [S14]
NizSey 1.38 [S15]
MnO,/MnCo0,04 1.43 [S16]
Pt/C 1.38 [S17]




Table S3 Comparison of the urea electrolysis performance of V-Ni;N/NF with other

recently reported catalysts.

Catalysts Voltage (V) at 10 mA cm™ References
V-Ni;N/NF 1.416 This work
Ni-Mo alloy 1.43 [S18]

CoMn/CoMn,04 1.51 [S19]
Ni/C 1.6 [S20]
NiCoP 1.42 [S21]
MnO,/MnCo,04 1.58 [S22]
NiC0,S, 1.49 [S23]
Ni,P/Fe,P 1.47 [S24]
Fe-Ni;S, 1.46 [S25]
PY/C 1.68 [S26]
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