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Figure S1. Size distribution diagram of Au NPs at different synthesis conditions of (a) 5 mM
15 uL, (b) 5mM 45 pL and (c) 5 mM 75 pL.
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Figure S2. XPS spectrum of Au NPs in the Au 4f region before reaction and after 24-h

electrolysis.
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FS3. The UV-Vis absorption spectra and corresponding calibration curves for the colorimetric

NHj3 assay using the indophenol blue method in 0.1 M Na,SOs,.
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Figure S4. (a) The UV-Vis absorption spectra and (b) corresponding calibration curve for the

colorimetric NoH4 assay in 0.1 M NaySOa.
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Figure S5. (a) The UV-Vis absorption spectra and (b) corresponding yield rate of N,H4-H,O

formation at selected potentials.
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Figure S6. XPS spectrum of Au/CFP in the C region (a) before and (b) after O, treatment.

Figure S7. (a) The contact angle of Au/i-CFP and (b) The SEM image of Au/i-CFP.
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Figure S8. CV curves of Au/i-CFP (a) and Au/o-CFP (c) in the range of -0.2 and -0.4 V under

Scan rate (mV s™)

Ar condition. Capacitive current densities at -0.3 V derived from CV curves against scan rates

for Au/i-CFP (b) and Au/i-CFP (d).
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Figure S9. The shapes of N, bubble on the surface of Au/i-CFP (a) and Au /0-CFP (b)
underwater.
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Figure S10. UV-Vis absorption spectra of the electrolytes stained with indophenols indicator

under different conditions.
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Figure S11. N isotope labelled tests. *H NMR spectra for (**NH4)>S04, (*NH4),SO. and the

electrolyte after 6-h electrolysis with **N, and *°N, as the feeding gases.
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Figure S12. (a) The long time stability test of Au/o-CFP for 24 h and (b) corresponding their

NH; yield rate and FE.
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Figure S13. The possible NRR pathway for NRR on the Au surface.

Table S1. Comparison of the NRR performance for Au/o-CFP with recently reported NRR

electrocatalysts under ambient conditions.

Catalyst Electrolyte NH; yield rate FE (%) Ref.
Au/o-CFP 0.1 M Na,SO4 | 40.6 pgh* mg™eee | 31.3 | Thiswork
Cu/TiO; 0.5M LiClO; | 2131 pgh'mglea | 21.99 [1]
B-Ag NSs 01MHCl |2648pgh?mgts | 8.86 [2]
/T}‘;rl)'ga ;t‘gr) 0LMHCI |214pghtmgle | 8.11 3]
Porous Au/Ni foam | 0.1 M Na;SO,4 | 29.43 pgh™? mg™cs. | 13.36 [4]
AU/TisC, 0.1 M Na,SO; | 23 pgh™® mg™ea 34 [5]
Nanoporous AU@ZIF | 0.1 M Na;SO,4 | 28.7 pgh™* mg™ca 44 [6]
PdRu tripods 01MKOH |37.23 ugh*mg'e. | 1.85 [7]
a-Au/CeOx-RGO 0.1MHCI |83 pgh?mgu 10.10 [8]




Au flower 01MHCl |2557pgh?mgts | 6.05 [9]

PdRu BPNs 0.1MHCI |2592pugh*mg’e | 1.53 [10]

Ru SAs/g-C3N, 0.5M NaOH | 23.0 pgh™ mgea 8.3 [11]

Body - centered cubic | 55\ icl | 357 pght mgle | 115 [12]
PdCu

PdO/Pd 0.1 M NaOH | 18.2 pgh™ mgea 11.5 [13]

AgsCu 0.1 M Na,SO, | 2459 pgh* mgles | 13.28 [14]

Table S2. The average loading mass of Au NPs with different size detected by ICP-MS.

Samples Au (6.76 nm) Au (14.2nm) | Au(21.9 nm)

Average loading mass (ug) 12.767 30.760 55.06
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