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Ultralow overpotential 465 mV: Ni and Fe synergistically promote the conversion of nitrate to ammonia
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中度可信度描述已自动生成]
Figure S1. SEM (a) and EDS mapping (b-g) image of the precatalyst-NiFe NPs.
[image: 电脑屏幕的照片

中度可信度描述已自动生成]Figure S2. TEM and HRTEM (a,b) image of the precatalyst-NiFe NPs and SAED (c) patterns of precatalyst. [image: 图形用户界面, 网站
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Figure S3. SEM (a) and EDS mapping (b-g) image of the Ni NPs. 
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Figure S4. SEM (a) and EDS mapping (b-g) image of the Fe NPs.
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Fig S5. SEM (a) and EDS mapping (b-g) image of the A-Ni0.7Fe0.3 NSs.
 [image: ] Fig S6. The lattice spacing of A-Ni0.7Fe0.3 NSs. The lattice spacing analysis of A-Ni0.7Fe0.3 NSs is 0.2156 nm.
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Fig S7. The corresponding energy dispersive X−ray spectroscopy (EDS) of A-Ni0.7Fe0.3 NSs. The value of Ni: Fe is about 2.25.
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Figure S8. Ni (a) and Fe (b) K edge FT-EXAFS spectra of A-Ni0.7Fe0.3 NSs. 
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Figure S9. The LSV polarization curve of without nitrate and different concentrations of nitrate. [image: 图表, 折线图
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Figure S10. The absorption curves (a) and the corresponding concentration-absorbance calibration curve (b) of ammonia. 
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Figure S11. The absorption curves (a) and the corresponding concentration-absorbance calibration curve (b) of nitrite. 
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Figure S12. The absorption curves (a) and the corresponding concentration-absorbance calibration curve (b) of nitrate. 
[image: 图表, 折线图
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Figure S13. (a)The i-t curve of A-Ni0.7Fe0.3 NSs for NO3RR at 465 mV overpotential. (b) The corresponding electrolyte. 
[image: ]
[bookmark: OLE_LINK11]Figure S14. The gas chromatographic test results at different potentials. The marking curve of the peak at 1.71 and 1.91 is respectively attribute to He and H2. He is used as the internal standard gas. The tested potential from 0.1 V to -0.2 V vs. RHE without the peak of H2 indicates that without HER occurs over the catalyst. At -0.3 V vs. RHE potential, the HER begins to appear.
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Figure S15. The N-selectivity of A-Ni0.7Fe0.3 NSs (a), Ni NPs (b) and Fe NPs (c) at different potential.
[image: ]
Figure S16. Comparison NH3 yields and overpotential of NH3 over A-Ni0.7Fe0.3 NSs with other reported electrocatalyst (Cu-N41, Bi1Pd2, FeB23, NiCo2O44, Co@TiO25, FeOOH6, NiCoBDC7, CuCoSP8 and Cu50Ni509).
[image: ]
[bookmark: OLE_LINK13]Figure S17. (a) The NH3 yields and Faradaic efficiency of Ni foams at different potentials. (b) The NH3 yields of A-Ni0.7Fe0.3 NSs at different potentials in the electrolyte without KNO3.
[image: 图表, 折线图
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[bookmark: OLE_LINK14]Figure S18. Concentration evolution curves of NO3-, NH3, and NO2- at −0.2 V vs. RHE.
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Figure S19. The cycle performance of A-Ni0.7Fe0.3 NSs at −0.2 V vs RHE at 1 M KOH, 100 mM K2SO4 and 100 mM KNO3.
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Figure S20. (a) The long-term stability device for NO3RR. (b) The i-t curve of long-term stability at -0.2V vs. RHE. 
[image: ]
Figure S21. The in-situ Raman for A-Ni0.7Fe0.3 NSs in 1M KOH electrolyte. Only the peak at 1062 cm-1 appears.




Table S1. The atomic content of surface species of A-Ni0.7Fe0.3 NSs identified by XPS analysis.
	Catalyst
	C (at%)
	O (at%)
	Fe (at%)
	Ni (at%)

	A-Ni0.7Fe0.3 NSs
	23.87
	55.85
	6.61
	13.68



Table S2. The weight content of surface species of Ni2Fe1B identified by ICP-OES.
	Catalyst
	Fe (wt%)
	Ni (wt%)

	A-Ni0.7Fe0.3 NSs
	26
	58
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