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Fig. S1. (a) Nitrogen adsorption/desorption isotherms. (b) Pore diameter distribution 

curve of NiS2-NiS nanospheres.

Fig. S2. SEM image of the as-synthesized pure MoS2 product.

Fig. S3. (a) Nitrogen adsorption/desorption isotherms. (b) Pore diameter distribution 

curve of NiS@MoS2 nanocomposites.



Fig. S4. The energy-dispersive X-ray spectroscopy (EDX) of the as-synthesized 

NiS@MoS2 heterostructures.

Fig. S5. Schematic illustration of the NRR process.



Fig. S6. (a) Absorbance spectra of indophenol blue in NH4
+ solutions at various 

concentrations. (b) Linear correlation of the absorbance intensity to NH4
+ 

concentration. (c) UV-vis curves of N2H4·H2O after incubated for 10 min at room 

temperature. (d) Calibration curve used for calculation of N2H4 concentration.



Fig. S7. (a) Ion chromatogram of NH4Cl with different concentrations in 0.1 M 

Na2SO4 and (b) corresponding standard curve. (c) Ion chromatogram for the 

electrolytes at a series of potentials after electrolysis for 2 h. (d) NH3 yield of 

NiS@MoS2 at corresponding potentials.

Fig. S8. (a) UV-vis absorption spectra of the electrolytes stained by the Watt and 

Chrisp method after potentiostatic tests. (b) The yield rate for ammonia and hydrazine 

generated during electrochemical NRR at –0.3 V vs. RHE.



Fig. S9. NRR electrocatalysis of MoS2. (a) CA tests for 2 h with MoS2 electrode at 

various potentials from –0.6 to –0.2 V vs. RHE. (b) Corresponding UV-vis spectra of 

electrolytes colored with indophenol indicator. (c) Ammonia yield rates at various 

potentials. (d) Faradaic efficiencies at various potentials.

Fig. S10. NH3 yields and Faradaic efficiencies for γ-NiOOH/NiSx (a) and NiS2-NiS (b) 

at a series of potentials for 2 h.



Fig. S11. (a) Comparison of catalytic performances of various electrocatalysts at -0.3 

V vs. RHE. (b) UV-vis absorption spectra of the electrolytes stained with an 

indophenol indicator after potentiostatic tests under different conditions.



Table S1. Comparison of the electrocatalytic N2 reduction performance for 

NiS@MoS2 with other aqueous-based NRR electrocatalysts under ambient conditions.

Catalyst Electrolyte NH3 yield FE (%) Ref.

NiS@MoS2 0.1 M Na2SO4 9.66 µg h−1·mg−1 cat 14.8 This work

Pd/C 0.1 M PBS 4.5 µg h−1·mg−1 cat 8.2 [1]

γ-Fe2O3 0.1 M KOH 0.212 µg h−1·mg−1 cat 1.9 [2]

Pd0.2Cu0.8/rGO 0.1 M KOH 2.8 µg h−1·mg−1 cat 4.5 [3]

α-Au/CeOx-RGO 0.1 M HCl 8.31 µg h−1·mg−1 cat 10.1 [4]

Au nanorods 0.1 M KOH 6.042 µg h−1·mg−1 cat 4 [5]

Fe2O3-CNT KHCO3 0.22 µg h-1 cm−2 0.15 [6]

Pd-Co/CuO 0.1 M KOH 10.04 µg h−1·mg−1 cat 2.16 [7]

Fe/Fe3O4 0.1 M PBS 0.19 µg h-1 cm-2 8.19 [8]

Mo nanofilm 0.01 M H2SO4 1.89 µg h-1 cm-2 0.72 [9]

PEBCD/C 0.5 M Li2SO4 1.58 µg h-1 cm-2 2.85 [10]
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