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Fig. S1. (a) UV-Vis absorption spectra of various NH4
+ concentrations after incubated 

for 2h at room temperature. (b) Calibration curve used for calculation of NH3 

concentrations.  

 

 

 

 

 

Fig. S2. (a) UV-Vis absorption spectra of various N2H4 concentrations after incubated 

for 10 min at room temperature. (b) Calibration curve used for calculation of N2H4 

concentrations.  

 

 

 



 

Fig. S3. Image of the large-scale preparation of the 3R MoS2 in laboratory.  

 

Fig. S4. SEM images of (a, b) MoS2-600, (c, d) MoS2-650 and (e, f) MoS2-700. 

 



 

Fig. S5. UV-Vis absorption spectra of the electrolytes stained with an indophenol 

indicator after NRR electrolysis of MoS2-700/CP.  

  



Table S1. Comparison of the NRR electrocatalytic activity of 3R MoS2 and other Mo-

based catalysts at ambient condition. 

Catalyst Electrolyte NH3 Yield  

Rate 

Faradic 

Efficiency 

Reference 

3R MoS2 0.1 M Na2SO4 8.8 µg h−1 mg−1
cat 1.9 % This work 

Mo2C/C a 0.5 M Li2SO4 11.3 µg h−1 mg−1
cat  7.8 % [1] 

MoS2/CC b 0.1 M Na2SO4 4.94×10-3µg h−1 cm−2 1.17 % [2] 

Ru/2H-MoS2 
c 10 mM HCl 6.97×10-3µg h−1 cm−2 17.6 % [3] 

Fe3Mo3C/C d 0.1 M KOH 13.55 µg h−1 cm−2 14.74 % [4] 

AuNPs@MoS2 
e 0.1 M Na2SO4   25 µg h−1 mg−1

cat 9.7 %  [5] 

1T-MoS2@Ti3C2 
f 0.1 M HCl 30.33 µg h−1 mg−1

cat 10.94 % [6] 

aMoS2 embedded in carbon nanosheets. bMoS2 array grown on carbon cloth. cnoble metal Ru-

decorated 2H-MoS2. dFe3Mo3C and C composite. e1T-MoS2 assembled on Ti3C2 MXene. fnoble 

metal Au grown on MoS2 nanosheets. 3R MoS2 in this work is bare without any substrate.  

 

 

 

 



  

Fig. S6. SEM images (a, b) and XRD pattern (c) of MoS2-700 after 10 h NRR 

electrolysis. Corresponding chronoamperometry curve tested at -1.0 V vs. RHE for 10 

h (d).   

 

 

 

 

Fig. S7. UV–Vis spectra of the electrolyte estimated by the method of Watt and Chrisp 

after 2 h electrolysis for the NRR at different potentials under ambient conditions (a), 

and corresponding calculated N2H4 concentration (b).   



 

Fig. S8. 15N isotope labelled experiment. 1H NMR spectra of (14NH4)2SO4, (
15NH4)2SO4 

and the electrolyte fed by 14N2 and 15N2 after the electrolytic reaction.  

 

 

 

 

 

 

Fig. S9. Calculated NH3 yield rate and Faradaic efficiency of 3R MoS2-600/CP for the 

NRR at different potentials.  

 



 

Fig. S10. Calculated NH3 yield rate and Faradaic efficiency of 3R MoS2-650/CP for the 

NRR at different potentials. 

 

 



 

Fig. S11. CV curves of MoS2-600 (a), MoS2-650 (b) and MoS2-700 (c) at 80-280 mV 

s-1 in the range of -0.05 and 0.15 V vs. RHE. Corresponding capacitive current densities 

at 0.1 V vs. RHE for MoS2-600 (b), MoS2-650 (d) and MoS2-700 (f). 



 

Fig. S12. Electrochemical impedance spectra of MoS2-600/CP, MoS2-650/CP and 

MoS2-700/CP electrode measured at -1.0 V vs. RHE in Ar-saturated 0.1 M Na2SO4 

electrolyte.   

 

 

 

Fig. S13. Comparison diagram of calculated NH3 yield rate and FE of MoS2-600/CP, 

MoS2-650/CP, MoS2-700/CP, MoS2-750/CP and MoS2-800/CP for the NRR at -1.0 V 

vs. RHE. 

 



 

Fig. S14. CV curves of MoS2-750 (a) and MoS2-800 (c) at 80-280 mV s-1 in the range 

of -0.05 and 0.15 V vs. RHE. Corresponding capacitive current densities at 0.1 V vs. 

RHE for MoS2-750 (b) and MoS2-800 (d). 

 

 

Fig. S15. Capacitive current densities at 0.1 V vs. RHE as a function of scan rates for 

MoS2-600, MoS2-650, MoS2-700, MoS2-750 and MoS2-800. 
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