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Fig. S1 SAED pattern of the AuCu NWs.
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Fig. S2 The EDX spectrum of the AuCu NWs and corresponding mass and atomic ratios.
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Fig. S3 TEM images of the samples prepared with (a) 0 mg of 4-aminopyridine and (b) 94 mg of 4-

aminopyridine under the typical synthesis conditions.

Fig. S4 TEM images of the samples prepared with (a) DM-970, (b) F127, and (c) PS-b-PMMA

under the typical synthesis conditions.

Fig. S5 TEM images of samples prepared (a) without AA, from (b) HCOOH and (c) glucose under

the typical synthesis conditions.
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i
Fig. S6 TEM images of different samples prepared with different amounts of metal precursors

under the same conditions. The amount of added metal precursors for HAuCl, and CuCl, is (a) 2

and 0 mL (Au NWs); (b) 1.5 and 0.5 mL (Au; 5Cups NWs); (¢) 0.5 and 1.5 mL (AuysCu; s NWs).
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Fig. S7 Chronoamperometry curves of AuCu NWs for 2 h at selected potentials.
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Fig. S8 (a) UV-vis spectra at various ammonia concentrations after being incubated for 1 h at room

temperature, and (b) the corresponding calibration curve.
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Fig. S9 (a) UV-vis spectra at various hydrazine concentrations after being incubated for 15 min

under ambient conditions, and (b) the corresponding calibration curve.
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Fig. S10 (a) UV-vis spectra of the electrolytes after 2 h electrolysis at different potentials, and (b)

the N,H,4 concentration of the electrolyte.
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Fig. S11. UV-vis absorbance spectra of different samples at —0.2 V, and (b) corresponding ryy3 and

FE.
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Fig. S12 SEM image of AuCu NPs (a). The i-t curve of AuCu NPs at different potentials (b), and

corresponding UV-vis absorbance spectra of electrolysis solutions (c) and ryy3 and FE (d).
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Fig. S13 UV-vis absorption spectra of electrolytes under different conditions.
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Fig. S14 'H-NMR spectra of standard '“NH," and '"NH,4" solutions, and the electrolytes produced

from the NRR using '“N, and >N, as the N, source.
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Fig. S15 The yield of formed “NHj; and '’'NH, using '“N, and !N, as the N, source.
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Fig. S16 TEM image (a), XRD pattern (b) and XPS spectra (c, d) of AuCu NWs after catalytic

stability test.
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Fig. S17 CV curves of Au NWs (a) and AuCu NWs (b) in the range of —0.40 and —0.50 V.
Capacitive current densities derived from CVs at —0.45 V against scan rates for Au NWs (c) and

AuCu NWs (d).
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catalysts under ambient conditions.

Table S1 The NRR performance comparisons of the AuCu NWs with the recently reported

Catalyst Electrolyte NH; yield FE (%) Ref.
AuCu NWs 0.1 M Na,SO, 31.57 pg h-'mg ', 22.1 This work
AuCw/ZIF-8 0.1 M Na,SO, 14.50 pg h™! mg! oy 6.70 |

S/Au NWs 0.1 M Na,SOq4 21.04 pg h'mg' e, 15.34 2
AuPdP NWs 0.1 M Na,SOq4 18.78 ug h'mg' . 15.44 3
Ag;Cu BPNs 0.1 M Na,SO,4 24.59 pg hil mg! 13.28 4

Pd NPs 0.1 M Na,SO, 2412 pgh'mg ., 9.49 5

nPd/NF 0.1 M Na,SO, 18.27 pg h' mg 10.36 6

AuPd NSs 0.1 M Na,SO,4 16.9 ug h-'mg 1., 15.9 7
AuCuB PNSs 0.1 M Na,SO, 13.2 pgh ' mg1e, 12.78 8
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