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Figure S1. Cyclic voltammetry of gold rod at a scan rate of 20 mV s-1 in NaOH 1.0 mol L-1. 
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Figure S2. XPS survey spectrum of Ru-RuO2 pristine.
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Figure S3. XPS survey spectrum of Ru-RuO2 after 1 h of NO3RR in 20 mmol L-1 NaNO3 + 1.0 mol L-1 NaOH at 0.0 V vs. RHE.
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Figure S4. XPS survey spectrum of Ru-RuO2 after 2 h of NO3RR in 20 mmol L-1 NaNO3 + 1.0 mol L-1 NaOH at 0.0 V vs. RHE.
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Figure S5. XPS survey spectrum of Ru-RuO2 after 12 h of NO3RR in 20 mmol L-1 NaNO3 + 1.0 mol L-1 NaOH at 0.0 V vs. RHE.
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Figure S6. ECSA estimation. Cyclic voltammograms (CV) scan-rate/current relationship and the corresponding electrochemical active surface area (ECSA) analysis of the Ru-RuO2. Each CV curve (a-c) corresponds to its respective linear fitting plot shown directly below in panels (d-f). All measurements were carried out in 1.0 mol L-1 NaOH.







[image: ]Figure S7. Calibration curve for ammonia (a) and calibration curve for nitrite (b).
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Figure S8. UV-Vis spectra obtained after electrolysis at 0.0 V vs. RHE in electrolytes with and without nitrate. Only the electrolyte containing NO3- exhibits a pronounced absorbance peak within the wavelength range characteristic of the indophenol blue method used to quantify NH3, whereas the nitrate-free electrolyte shows no measurable absorbance. The blank solution and the NaOH electrolyte prior to electrolysis exhibited identical spectra, and their subtraction confirmed the absence of any spectral changes induced by electrolysis in nitrate-free conditions, confirming that the ammonia detected originates exclusively from NO3RR.
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Figure S9. (a) AFM images and (b) Height profile of the pristine Ru-RuO2.
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Figure S10. EDS spectra of the Au/Ru-RuO2 catalyst in the pristine and after 1, 2, and 12 h of NO3RR, with the inset highlighting the variation in the O signal around 0.52 keV.















Table S1. Comparison of the electrocatalytic NO3RR performance of Ru-RuO2 with those of some representative NO3RR electrocatalysts using inorganic aqueous electrolyte under room temperature and atmospheric pressure.
	Catalyst
	Electrolyte 
	Max. FE for NH3 (potential)
	Max. NH3 yield rate (potential)
	Ref.

	Ru-RuO2
	20 mmol L-1 NaNO3 + 1.0 mol L-1 NaOH
	71.20 ± 11.81% (0.0V vs. RHE)
	39.25 ± 0.92 µmol h-1 cm-2 (0.0 vs. RHE)
	This work 

	RuO2 nanotubes
	1.0 mol L-1 KNO3 + 1.0 mol L-1 KOH
	18.2% FE (-1.10 V vs. SCE)
	30.5 µmol h-1 mgcat-1 (-1.10 V vs. SCE)
	[1]

	Strained Ru nanoclusters
	1.0 mol L-1 KOH + 1.0 mol L-1 KNO3
	~100% (-0,2V vs. RHE)
	1.17 mmol h-1 cm-2
	[2]

	Ru dispersed on Cu nanowires 
	 32.3 mmol L-1 KNO3 + 1.0 mol L-1 KOH
	96% (0.04 V vs. RHE)
	4.49 mmol h-1 cm-2 
	[3]

	Highly crystalline RuO2 nanosheets
	14 mmol L-1 NaNO3 + 0.5 mol L-1 Na2SO4
	7.03% (-0.35 V vs. RHE)
	0.0013 mmol h-1 cm-2 (-0.35 V vs. RHE)
	[4]

	Ru single atoms (Ru SACs) 
	3.57 mmol L-1 NaNO3 + 0.2 mol L-1 Na2SO4
	85.6% (-0.55 V vs. RHE)
	45.82 µmol h-1 cm-2 (-0.55 V vs. RHE)
	[5]

	Ru Nanoclusters/TiO2 Nanotubes 
	7.14 mmol L-1 KNO3 + 0.05 mol L-1 Na2SO4
	96.91% (-0.4 V vs.
RHE)
	35.35 µmol h-1 cm-2 
	[6]

	black Pearl 2000 carbon
black (CB)
	0.1 mol L-1 KOH + 0.1 mol L-1 KNO3
	50% (-0.45 V vs. RHE)
	104.55 µmol h-1 cm-2 (-0.45 V vs. RHE)
	[7]
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