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Fig. S1 (a) Calibration curve used for calculation of NH4
+ concentrations. (b) UV-Vis absorption 

spectra of various NH4
+ concentrations using the method of indophenol blue method after 

incubation for 2 hours at room temperature.
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Fig. S2 (a) Calibration curve used for calculation of N2H4 concentrations. (b) UV-Vis absorption 

spectra of various N2H4 concentrations using the method of Watt and Chrisp after incubation for 

20 min at room temperature.
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Fig. S3 (a-d) XPS spectrum of Fe-MoO2/C (1:100): (a) C 1s; (b) Mo 3d; (c) O 1s; (d) Fe 2p.
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Fig. S4 (a-d) XPS spectrum of Fe-MoO2/C (1:50): (a) C 1s; (b) Mo 3d; (c) O 1s; (d) Fe 2p.
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Fig. S5 (a-d) XPS spectrum of Fe-MoO2/C (1:25): (a) C 1s; (b) Mo 3d; (c) O 1s; (d) Fe 2p.

Fig. S6 Photograph of the reactor.
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Fig. S7 High and low magnification SEM images of Vo-Fe-MoO2/C (1:50) through e-NRR (a-d).

Fig. S8 EDX spectra of Vo-Fe-MoO2/C (1:50)
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Fig. S9 Schematic illustrations showing the alternating for N2 electroreduction over Fe-MoO2/C 

(1:50) structure.

Table S1 The elemental ratio of sample from ICP

Catalyst Element ICP

Element 

content (W%)

Mo 60.5776%
Fe-MoO2/C (1:50)

Fe 1.5336%

Mo 46.4845%
Vs-Fe-MoO2/C (1:50)

Fe 1.6986%

Table S2 Comparison of the electrocatalytic N2 reduction performance for Vo-Fe-MoO2/C (1:50) 

with other aqueous-based NRR electrocatalysts.

Catalyst Potential

(V vs RHE)

Electrolyte NH3 yield 

rate

(µg h−1 mg−1)

Faradaic 

efficiency 

(%)

Ref.
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Vo-Fe-

MoO2/C(1:50)

-0.5 0.1 M Na2SO4 15.87± 0.3 13.4 This 

work

Vo-MoO2@C -0.5 0.1 M Na2SO4 9.75 3.24 1

Fe−S−C -0.1 0.1 M KOH 8.8± 1.3 6.1± 0.9 2

Ru–SnO2/CC -0.2 0.1 M Na2SO4 4.83 17.01 3

Ce1/3NbO3 -0.8 0.1 M Na2SO4 10.34 6.87 4

Cu/OV-TiO2 -0.5 0.1 M Na2SO4 13.6 17.9 5

Mo2C-MoO2 -0.15 0.1 M Na2SO4 13.94 ± 0.39 12.72± 0.58 6
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