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Supporting Figures and Tables
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Figure S1. The synthetic route of Ag/CP and Ag-Cu-P/CP.
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Figure S2. The digital pictures of blank carbon paper (a), Cu coating/CP (b), Ag coating/CP (c), nano-Ag/CP (d), Ag-
Cu/CP (e), and Ag-Cu-P/CP (f).
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Figure S4. The SEM images of Ag coating/CP.
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Figure S5. The SEM images of Cu coating/CP.
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Figure S6. The SEM images of Ag-Cu/CP.
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Figure S7. The particle size statistics of Ag-Cu-P.
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Figure S8. Elemental Scale Diagram of Ag-Cu-P (a), (b).
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Figure S9. The XRD pattern of nano Ag/CP, blank carbon paper, Cu coating/CP, Ag-Cu/CP, and Ag coating/CP.
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Figure S10. The O (a) and C (b) XPS spectra of Ag-Cu-P.
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Figure S11. Typical CV curves of catalysts Ag coating/CP (a), Ag-Cu-P/CP (b), nano Ag/CP (c), blank CP (d), and Ag-
Cu/CP.
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Figure 12. Isotherms (a) and fitting curves (b) of carbon paper
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Figure 13. Isotherms (a) and fitting curves (b) of Ag-Cu-P/CP.
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Figure S14. The Contact Angle Measurements on different catalyst’s surface.
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Figure S15. The XPS spectra of Ag-Cu-P (a), C 1s (b), O 1s (¢), Ag 3d (d), Cu 2p (e), and P 3p (f) after stability test.
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Figure S16. The XRD pattern of Ag-Cu-P after stability test.

S17



LA e = R & 3.5 e 8 . ¢
EHT= 300KV Dete: 5 May 2023 EHT= 3004V Signal A= InLens Date: 5 May 2023 L Signat A= Intens Date: 5 Moy 2023
WD= 40mm Mog= 401KX Time: 1211858 — WD= 40mm Mog= 67.88KX Time: 12:16:38 WD= 40mm Mog= 20435KX Time: 121445 |

Figure S17. The SEM images of Ag-Cu-P/CP after the stability test.
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Figure S18. The PDOS plot of Cu, Ag-Cu-P, and Ag.
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Figure S19. Calculated PDOS of Ag-Cu-P.

S20

~
L]
~’

Denisity of states

dxy
~dyz
ax?
dyz

Total

Cu

il

-10

0
E-Eg(eV)



~
&
-’

Denisity of states

Total

—
=)

0

S’

0
E-Eg(eV)

10

Denisity of states

—_—s
pE
Py

Total

Figure S20.

0
E-Eg;(eV)

10

(b)

dxy
dyz
w dx’
= dyz
= dz?
: Total
c 1
= |
Z f | |
=
g KW Ag
vt s RO
-10 0 10
E-Eg(eV)
(e)
<
=
-
=]
=y
& N
=
%]
a
-10 0 10
E-Eg(eV)

Calculated PDOS of *NO3 on (111) surface of Ag-Cu-P.
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Figure S21. Calculated PDOS of *NOz on (111) surface of Ag-Cu-P.
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Figure S23. Calculated PDOS of *NOz on (111) surface of Ag.
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Figure S24. The adsorption configurations in the NO3RR process of Ag (a) and Ag-Cu-P (b).
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Figure S25. The UV-visible absorption spectra and corresponding fitting curves for various concentrations of NH4" (a),
(b), and NO2™ (c), (d).
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Figure S26. The UV-visible absorption spectra and corresponding fitting curves for various concentrations of N2Ha (a),
and (b).
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Table S1. The elemental composition of Ag-Cu-P.

Atomic Atomic Error  Mass Fraction Mass Error
Element Family .
Fraction (%) (%) (%) (%)
P K 0.47 0.05 0.17 0.02
Cu K 49.24 4.57 36.52 4.25
Ag L 50.29 4.56 63.31 4.25
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Table S2. The C# and ECSA of different catalysts.

Catalysts Car (mF) ECSA (cm?)
Carbon Paper 0.28 /
Ag coating/CP 0.33 8.25
nano Ag/CP 1.05 26.25
Cu coating/CP 2.39 59.75
Ag-Cu/CP 1.90 47.50

Ag-Cu-P/CP 7.41 185.25
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Table S3. BET analysis data for Ag-Cu-P/CC.

Relative Pressure Volume 1/ W((Po/P) - 1)] Summary
1.31E-02 0.0967 1.10E+02
2.42E-02 0.1215 1.64E+02
Slope =3017.8 g’!
3.43E-02 0.1427 1.99E+02
Intercept = 89.6 g’!
5.51E-02 0.1736 2.69E+02
R?=0.999
1.06E-01 0.2274 4.18E+02
Surface Area =1.12 m?/g
1.56E-01 0.2661 5.57E+02
2.07E-01 0.2942 7.11E+02
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Table S4. BET analysis data for carbon paper

Relative Pressure Volume 1/ W((Po/P) - 1)] Relative Pressure
2.40E-02 0.0611 3.22E+02
3.47E-02 0.0732 3.92E+02
Slope = 3940.2 g!
5.29E-02 0.0995 4.50E+02
Intercept = 225.4 ™!
1.04E-01 0.156 5.96E+02
R?=10.999
1.55E-01 0.186 7.89E+02
Surface Area =0.836 m?/g
2.04E-01 0.1978 1.04E+03
2.54E-01 0.2165 1.26E+03
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Table S5. The Rs and R« of different catalysts

Catalysts Rs Ret
Carbon Paper 4.3 /
Ag coating/CP 2.2 19.3
nano Ag/CP 23 9.6
Cu coating/CP 33 12.6
Ag-Cu/CP 2.3 12.7
Ag-Cu-P/CP 1.7 3.2
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Table S6. The potentional at 10 mA/cm? of different catalysts in different reactions.

Catalysts NO3RR (mV) NO:zRR (mV)
Ag-Cu-P/CP 256 -9
nano Ag/CP 241 -139
Ag-Cu/CP 231 -184
Ag coating/CP 228 -239
Cu coating/CP 102 -176
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Table S7. Calculated Gibbs free energies of Ag at different pH.

AG pH=14 pH=7 pH=0
AGO 0 0 0
AGI -0.19441 -0.19441 -0.19441
AG2 0.10049 -0.72751 -1.55551
AG3 0.94112 0.11312 -0.71488
AG4 1.54973 0.72173 -0.10627
AG5 -0.60074 -1.01474 -1.42874
AG6 0.05332 -0.36068 -0.77468
AGT -0.41218 -0.82618 -1.24018

AG8 -0.38926 -0.38926 -0.38926
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Table S8. Calculated Gibbs free energies of Ag-Cu-P at different pH.

AG pH=14 pH=7 pH=0
AGO 0 0 0

AGI -0.50545 -0.50545 -0.50545
AG2 0.02979 -0.79821 -1.62621
AG3 0.49182 -0.33618 -1.16418
AG4 0.8757 0.0477 -0.7803
AGS -0.26603 -0.68003 -1.09403
AG6 0.4082 -0.0058 -0.4198
AGT 0.3754 -0.0386 -0.4526
AG8 -0.36136 -0.36136 -0.36136
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Table S9. The performance comparison of different electrocatalysts in alkaline electrolytes.

Catalyst Electrolyte Faraday Yield rate reference
efficiency (umol h/cm?)
(%)

Cu/Cu20 nanowire 200 ppm+0.5 M Na,SO, 81.2 244.9 !
NiCo0204/CP 0.1 M NaOH+0.1 M KNO;, 95.2 57.24 2
MP-Cu I M KOH+0.05 M NO;~ 97.80 543 8
CusoNiso alloy I M KOH+0.1 M KNO; 93 416 4
Cw/TiO2 200 ppm NO;* 81.34 1143 >
Fe SA 0.1 M K,SO,+0.5 M KNO; 0.75 460 6
BCN@Cu 0.1 M KOH +100 mM KNO; 893 348.48 7
Fe/Niz2P 0.2 M K,80, +50 mM KNO, 94.3 245 8
CoOx 1 M NaOH +0.1 M NaNO; 934 172.4 9
Co-SACs 1 M NaNO; +1 M NaOH 92 30.92 10
Pto.o/Ceos-SS 0.1 M KNO; +0.5 M Na,SO, 94.12 599 1
Co/CoONSAs 14.33 mM NOy +0.1 M Na,SO* 93.8 190 12
Fe single atom 0.5 MKNO; +0.1 M K,S0, 75 460 13
Cu-PTCDA 36 mM KNO; +0.1 M PBS 85.9 51.5 14

Ag-Cu-P 0. MKNO; + 1 MKOH 93.7 566.30 This work
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