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Fig. S1 Schematic diagram of the experimental cell configuration for electrocatalytic NRR

Fig. S2 UV–vis absorption spectra for standard solutions with different concentrations and 

calibration curve used for estimation of NH3 concentration
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Fig. S3 UV–vis absorption spectra for standard solutions with different concentrations and 

calibration curve used for estimation of N2H4 concentration

Fig. S4 EDX spectrum of CuAg/Ti3C2 (Cu:Ag = 10:1)
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Fig. S5 UV–vis absorption spectra of 0.1 M electrolyte at different potentials

Fig. S6 CV scans of CuAg/Ti3C2 (Cu:Ag=10:1) for 200 cycles 
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Table S1. Comparison of the NRR performances for CuAg/Ti3C2 with published 2D NRR 
electrocatalysts.

Catalyst Electrolyte NH3 yield FE (%) stability 

test

Ref.

B-doped 

graphene

0.05 M 

H2SO4

9.8 μg cm-2 h-1 

(-0.5 V)

10.8 

(-0.5 V)

5 cycles; 

10 h

1

Bi NS 0.1 M 

Na2SO4

2.54 µg h-1 cm-2 

(-0.8 V)

10.46 

(-0.8 V)

6 cycles; 

25 h

2

BNS 0.1 M 

Na2SO4

13.22 μg h-1 mg-1
cat 

(-0.8 V)

4.04 

(-0.8 V)

6 cycles; 

24 h

3

R-WO3 NSs 0.1 M HCl 17.28 μg h-1 mg-1
cat 

(-0.3 V)

7.0 

(-0.3 V)

6 cycles; 

24 h

4

Ti3C2Tx 0.5 M 

Li2SO4

4.72 µg h-1 cm-2 

(-0.1 V)

4.62 

(-0.1 V)

6 cycles 5

NV-W2N3 0.1 M 

KOH

3.80 × 10-11 mol cm-2 s-1 

(-0.2 V)

11.67 

(-0.2 V)

12 cycles; 

10 h

6

2DAS MoO3‐x 0.1 M 

KOH

35.83 μg h-1 mg-1
cat 

(-0.4 V)

12.01 

(-0.2 V)

16 h 7

MoS2/CC 0.1 M 

Na2SO4

8.08 × 10-11 mol s-1 cm-1 

(-0.5 V)

1.17 

(-0.5 V)

10 cycles; 

26 h

8

MoS2/BCCF 0.1 M 

Li2SO4

4.38 × 10-10 mol s-1 cm-2 

(-0.2 V)

9.81 

(-0.2 V)

5 cycles; 

12 h

9

TiO2/Ti 0.1 M 

Na2SO4

9.16 × 10-11 mol s-1 cm-2 

(-0.7 V)

2.50 

(-0.7 V)

10 cycles; 

24 h

10

Ru/2H-MoS2 0.01 M 

HCl

1.14 × 10-10 mol s-1 cm-2 

(-0.15 V, 50 ℃)

17.6 

(-0.15 V, 50 

℃)

4 h 11

h-BNNS 0.1 M HCl 22.4 µg h-1 mg-1
cat 

(-0.75 V)

4.7 

(-0.75 V)

6 cycles; 

24 h

12

Mn3O4@rGO 0.1 M 

Na2SO4

17.4 µg h-1 mg-1
cat 

(-0.85 V)

3.52 

(-0.85 V)

5 cycles; 

24 h

13

LTO-CP 0.1 M HCl 25.15 μg h-1 mg-1
cat 

(-0.55 V)

4.55 

(-0.55 V)

6 cycles; 

24 h

14

VN/TM 0.1 M HCl 8.40 × 10-11 mol s-1 cm-2 

(-0.5 V)

2.25 

(-0.5 V)

10 cycles; 

8 h

15

CuAg/Ti3C2 0.1 M 

KOH

4.12 μmol cm-2 h-1 (70.04 

μg cm-2 h-1)

(-0.5 V)

9.77 

(-0.5 V)

5 cycles; 

12 h

This 

work
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Fig. S7 s orbit PDOS of Ti3C2, Cu/Ti3C2, Ag/Ti3C2, and CuAg/Ti3C2 composite materials. 

Fig. S8 p orbit PDOS of Ti3C2, Cu/Ti3C2, Ag/Ti3C2, and CuAg/Ti3C2 composite materials. 

Fig. S9 d orbit PDOS of Ti3C2, Cu/Ti3C2, Ag/Ti3C2, and CuAg/Ti3C2 composite materials. 
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