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S1. Supplementary Experimental
S1.1. Determination of NH;

The yield of NH; production was determined by the indophenol blue method. 50 pL
oxidizing solution (4.5% NaClO and 0.75 M NaOH), 500 pL coloring solution (0.32 M NaOH
and 0.4 M C;HsNaQ;), and 50 pL catalytic solution (10 g L-! CsFeNgNa,0-2H,0) are added
sequentially to the 4 mL tested electrolyte. The mixed solution is placed in the dark for 1 h,
then determines the characteristic peak at 660 nm by an UV-vis spectrophotometer (UV-
TU1810PC, Meishi Instrument, China). The fitted standard curve (y = 0.486x + 0.030, R =
0.999) obtained by performing absorbance tests on NH4Cl solutions with different
concentrations shows a good linear relationship between the absorbance and concentration of
NH;.

S1.2. Determination of N,H,

The possible by-product N,H,4 during the NRR electro-reduction was performed by the

Watt and Chrisp method. The coloring solution is prepared by CoH;;NO (5.99 g), concentrated

HCI (30 mL) and C,HsOH (300 mL). Add 1 mL the above solution to 1 mL tested electrolyte.
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The mixed solution is placed for 15 min, then determines the characteristic peak at 455 nm by
an UV-vis spectrophotometer. The fitted standard curve (y = 0.816x + 0.018, R? = 0.999)
obtained by performing absorbance tests on N,Hy4 solutions of different concentrations shows

a good linear relationship between the absorbance and concentration of N,Hy.

Fig. S1. (a) SEM image of Ti-FeP/CC at higher magnification. (b-d) TEM images of nanorod
Ti-FeP/CC.

Fig. S2. (a and b) SEM images of FeP/CC. (¢) SEM image and corresponding EDX elemental
mapping images of FeP/CC.
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Fig. S4. The magnified XRD patterns of Fe,03/CC, Ti-Fe,O;/CC, FeP/CC and Ti-FeP/CC
ranged from 30° to 40°.
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Fig. S5. (a) XPS survey spectra of Ti-FeP/CC and FeP/CC. High resolution XPS spectra of Ti-
FeP/CC: (b) O 1s; and (c) C 1s.



Table S1. Solution resistance (R;) and charge transfer resistance (R) of Ti-FeP/CC and
FeP/CC determined by EIS spectra.

Catalyst R, (ohm) R (ohm) Equivalent circuit diagram
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Fig. S6. (a) UV-vis spectra of various NH4" concentrations. (b) Calibration curve used for
calculation of NH; concentrations.
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Fig. S7. UV-vis spectra of various N,H,; concentrations. (b) Calibration curve used for
calculation of N,H, concentrations.
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Fig. S8. Chronoamperometry curves of FeP/CC in Nj-saturated 0.1 M Na,SO, solution at
different potentials for 2 h.
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Fig. S9. UV-vis absorption spectra of electrolytes obtained by FeP/CC at different potentials
stained with the indophenol indicator.
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Fig. S10. NHj; yield and Faradaic efficiency of FeP/CC at corresponding potentials.
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Fig. S11. UV-vis absorption spectra of NH;* on different electrodes at -0.30 V after 2 h
electrolysis.
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Fig. S12. UV-vis absorption spectra of NH4* on Ti-FeP/CC at different potentials after
electrolysis for 2 h under different electrochemical conditions.
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Fig. S13. XRD patterns of the Ti-FeP/CC electrode after NRR stability measurement.



Fig. S14. SEM image of the Ti-FeP/CC after NRR stability measurement.
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Fig. S15. Long-term current density time curve at -0.3 V (vs. RHE) for 48 h.



Table S2. Comparison of NRR performance of previously reported transition metal-based

catalysts.
Catalyst Electrolyte NH; yield FE (%) Ref.
. 10.93 pg h'! cm .
Ti-FeP/CC 0.1 M Na,SO, 10.77 This Work
(1.79x10'° mol 5! cm™)
FeS@MoS, 0.1 M HCI 8.45 ug h'! cm 2.96 1
NH,-MIL-88B-Fe 0.1 M Na,SO;4 1.205x10°1% mol s cm’! 12.45 2
CoFe,04 0.1 M Na,SO, 4.22x10""" mol s”! cm’! 6.2 3
MoN NA 0.1 M HCI 3.01x1019 mol 57! cm! 1.15 4
TiOy/Ti 0.1 M Na,SO, 9.16x10" "' mol s'! cm! 2.50 5
Al-Co;04 0.1 M KOH 6.48x10"! mol s™! cm'! 6.25 6
PdRu NS-NF 0.1 M KOH 20.46 pg h'! cm? 2.11 7
VN/TM 0.1 M HCI 8.40x10"" mol s'! cm™! 2.25 8
Fe,03-CNT KHCO; 2.2x1073 pg h'! cm? 0.03 9
CuO/RGO 0.1 M Na,SO, 1.8x10% mol s! cm’! 3.9 10
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