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Fig. S1. TEM image of Cu-Pd@N-OMC-400.
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Fig. S2. TEM image of Cu-Pd@N-OMC-800.
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Fig. S3. XRD patterns of Cu-Pd@N-OMC pyrolyzed at 400, 600, and 800C.
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Fig.S4. XRD spectrum of Cu-Pd@OMC-600.
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Fig. S5. TEM image of Cu-Pd@OMC-600.
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Fig.S6. TEM image of N-Cu-Pd-600. 
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Fig.S7. XRD spectrum of N-Cu-Pd-600. 
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Fig. S8. XRD spectra of N-Cu-Pd MOFs.
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Fig. S9. (a) N2 adsorption-desorption isotherm and (b) pore size distribution of ordered 

mesoporous carbon (OMC).
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Fig. S10. N2 adsorption-desorption isotherm of N-Cu-Pd MOFs.
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Fig. S11. The full XPS survey spectrum of Cu-Pd@N-OMC-600.



S16

Fig. S12. X-ray energy-dispersive spectroscopy (XEDS) of Cu-Pd@N-OMC-600.
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Fig. S13. Tafel plots of Cu-Pd@N-OMC-600, Cu-Pd@OMC-600 and N-Cu-Pd-600 (100 mg N/L 

nitrate, 0.1 M Na2SO4).
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Fig. S14. (a) CV and (b) polarization curves on Cu-Pd@N-OMC-600 with varied nitrate 

concentrations (0, 50, 100, 150, 200 mg N/L). (scan rates of CV and polarization curve were 20 

and 10 mV/s, respectively)
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Fig. S15. Polarization curves of Cu-Pd@N-OMC-600 before and after 5,000 CV cycles (a) and 

10-month storage under ambient conditions (b). (scan rates of CV and polarization curves were 20 

and 10 mV/s, respectively)
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Fig. S16. HAADF image and STEM-XEDS elemental mappings of Cu-Pd@N-OMC-600 after 

denitrification process.
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Fig. S17. TEM of Cu-Pd@N-OMC-600 after denitrification process.
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Fig. S18. Cu 2p XPS spectrum of Cu-Pd@N-OMC-600 after denitrification process.
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Fig. S19. Pd 3d XPS spectrum of Cu-Pd@N-OMC-600 after denitrification process.
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Fig. S20. Effect of pH on nitrate removal and N2 selectivity using Cu-Pd@N-OMC-600 as 

electrode. (100 mg N/L of nitrate, 0.1 M Na2SO4, 20 h)
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Fig. S21. Product distribution of nitrate reduction from eutrophic water (from a polluted campus 

pond in Tongji University, Shanghai) on Cu-Pd@N-OMC-600 versus reaction time. (20 mL 50 

mg N/L of nitrate, 10 h) 
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Fig. S22. The effect of eutrophic water volume on nitrate removal, N2 selectivity and energy 

utilization efficiency using Cu-Pd@N-OMC-600 as electrode. (50 mg N/L of nitrate, 10 h)
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Table S1. Comparison of nitrate reduction performance among published works.

Materials

Nitrate 

concentration

(mg N/L)

NO3
− 

Removal 

(%)

N2 

selectivity

(%)

Ref.

Pd-Cu/TiO2 100 90 76 Gao et al., 2003 [4]

Pd-Cu/AC 100 74 51.3 Trawczynski et al., 2011 [5]

Pd-Cu/Al2O3 100 100 74 Sa et al., 2005 [6]

Cu/Pd@OMC 3000 28.7 74 Fan et al., 2017 [7]

Pd-Cu/Hematite 30 96.4 73 Sungyoon et al., 2014 [8]

Pd/Sn 110 96 85 Wang et al., 2006 [9]

 PdxCuy@N-pC 100 95 80 Chen et al., 2018 [10]

nZVI@OMC 50 65 74 Teng et al., 2017 [11]

Cu-Pd@N-OMC-600 50 94 98.4 Our work
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Table S2. The quality analysis of eutrophic water from nitrate contaminated pond in Tongji 

University, Shanghai.

Item Value

NO3
−-N 15.8 mg/L

NO2
−-N 0.1 mg N/L

NH4+-N 4.1 mg N/L

TN 20.0 mg/L

Na+ 53.2 mg/L

Ca2+ 46.9 mg/L

Mg2+ 20.9 mg/L

CO3
2− 38.5 m/L

SO4
2− 68.7 m/L

Cl− 44.6 mg/L

S2− 54.6 mg/L

P 1.7 mg/L

COD 43.9mg/L

pH 7.2
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