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Electrochemical characterization

In this work, the three—electrode system comprises a working electrode, a reference
electrode, and a counter electrode. The reference electrode utilises a mercury/mercury
oxide electrode, while the counter electrode is a platinum counter electrode. The
working electrode consists of CC/NF that has undergone preliminary cleaning and

been coated with the appropriate catalyst according to experimental requirements. The
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platinum sheet is the counter electrode and the applied voltage is referenced to the
Hg/HgO electrode (NaOH for the salt bridge solution) and the final potentials all
require the use of the Nernst equation(Eryr=Emeasureat E’ng/mgot0.05916*Ph > at 25
degrees CelsiusE’yg11,0=0.1079 V) converted to a reversible hydrogen electrode
potential (RHE). No iR compensation is applied to the test results in this work.
Polarisation curves were obtained using linear voltammetric sweeping (LSV) at a
sweep rate of 1 Mv s'! over a fixed interval. Cyclic voltammetry tests (CV) were
obtained in the non-Faraday interval (0-1.2 V vs. RHE) using sweep speeds of 20—-100
mV s, The electrochemically active area is proportional to the capacitance of the
bilayer and is derived from the CV curve. Ammonia yield test was performed by
stable catalysis of the working electrode in 80 mL of electrolyte for one hour for yield
test.

The calculation of NO5-

The calculation formula was:

CNH3 XV

NH; yield (pgh'mg!) = tXm
The Faraday efficiency is calculated as:

nXFXcyy XV
X 100%

FEnn3 (%)= MxQ



Table S1 : performance comparison

Materials Ammonia yield Faraday efficiency Literatures
Cu NP 19.82 85.4 [1]
Co304 22.38 86.8 [2]
Cu;P@Co(OH),/CF 3.23 86.7 [3]
Cu-CoO/NF 6.8 84 (4]
La(OH);@CuCo 8.8 76.6 [5]
Ni;CogSs 2.388 85.3 [6]
Fe HEA 3.25 92 [7]
Cu/CoOy gs5Sevse 2.36 93.5 [8]
Co7sMe;s 0.379 80.8 [9]
CoO/NF i 15.66 76.08 This work
CoSe/NF,;, 30.53 82.8 This work

Table S2 : Elemental composition of CoSe prior to reaction by TEM EDS

Element (keV) Mass%  Counts Sigma Atom% K

OK 0.525 1.95 3000.03 0.07 8.32 0.3849
CoK 6.924 22.73 31490.28 0.28 26.4 0.4284
SeL 1.379 75.32 44692.78 0.67 65.28 1

Table S3 : Elemental composition of CoSe after to reaction by TEM EDS

Element (keV) Mass%  Counts Sigma Atom% K

OK 0.525 18.23 8099.29 0.37 46.84 0.5042
CoK 6.924 59.8 13398.95 1.11 41.72 1
Se L 1.379 21.97 2108.6 0.92 11.44 2.3344
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Fig. S3. The SEM spectra of CoSe.
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Fig. S4. The XPS full spectrum of CoSe.
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Fig. S5. XPS spectrum: elemental composition of selenium.
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Fig. S6. The Plot of CV for CC in the absence of nitrate in the air environment.
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Fig. S7. The Plot of CV for CC without nitrate in an argon environment.
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Fig. S8. The Plot of CV for CC with nitrate in the air environment.
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Fig. S9. The Plot of C for CC with nitrate in an argon environment.
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Fig. S10. The Plot of CV for CoSe/CC in the absence of nitrate in the air environment.
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Fig. S11. The Plot of CV for CoSe/CC without nitrate in an argon environment.

1.0

Potential (V vs. RHE)

Fig. S12. The Plot of CV of CoSe/CC with nitrate in argon environment.
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Fig. S13. The Plot of CV for CoSe/CC with nitrate in the air environment.
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Fig. S14. The Plot of CV for CoSe/NF in the absence of nitrate in an air environment.
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Fig. S15. The Plot of CV for CoSe/NF without nitrate in an argon environment.
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Fig. S16. The Plot of CV for CoSe/NF with nitrate in air environment.
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Fig. S17. The Plot of CV of CoSe/NF with nitrate in argon environment.
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Fig. S18. The Plot of CV for NF in the absence of nitrate in the air environment.
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Fig. S19. The Plot of CV for NF in argon environment without nitrate.
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Fig. S20. The Plot of CV for NF with nitrate in the air environment.
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Fig. S21. The Plot of CV for NF with nitrate in an argon environment.
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Fig. S22. LSV curve for NF and CC.
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Fig. S23. UV absorption spectrum of NHj,
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Fig. S26. Chronoamperometry measurements curve for CoSe/NF ;.
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Fig. S27. UV absorption spectrum of CoSe/NF
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Fig. S28. UV absorption spectrum of CoSe/NF,;;.
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Fig. S29. Performance plot of CoSe/NF tested in an argon environment after activation
in an air environment.
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Fig. S30. UV absorption spectrum of NO,.
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