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[Figures S1 ~ S21]

Table S1. Summary of metal-encapsulated carbon-based (M@C) catalysts for ENRR in the
literature and this work.
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Fig. S1. XPS survey spectra of CoO@NCNT/CC, Co@NCL/CC and P-Co@NCNT/NF.
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Fig. S2. TG analysis of three investigated catalysts.
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Fig. S3. HRTEM elemental mapping of Co@NCNT/CC.
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Fig. S4. I-t curves of three investigated catalysts at -1.3 V vs. SCE.
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Fig. S5. Time courses of nitrate proportion for the pure CC towards ENRR. Experimental

conditions: initial [NO3;™-N] = 50 mg L', current density of 10 mA ¢m™2, and electrolysis time of 3

h.
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Fig. S6. Current efficiency CE(%) of three investigated electrodes for ENRR at 10 mA cm™2.
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Fig. S7. Effect of current density on the ENRR performance of Co@NCNT/CC and Co@NCL/CC.

Experimental conditions: initial [NO3;™-N] =50 mg L', 1.5 g L"! NaCl, 100 mL of electrolyte, and

initial pH=7. 5.
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Fig. S8. Comparisons of (a) nitrate removal efficiency and (b) corresponding Kapp values of three

catalysts during the stirring-control experiments. The initial concentration of NO;™-N was 100 mg

L.
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Fig. S9. Comparison of contact angles of the four samples.
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Fig. S10. Contact angles of P-Co@NCNT powders.
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Fig. S11. N, adsorption—desorption isotherms and pore-size distributions of (a) three electrode

samples and (b) P-Co@NCNT.
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Fig. S12. CV curves of different electrode samples at various scan rates for identifying EASA.
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Fig. S13. CV curves of Co@NCL/CC at various scan rates recorded in 50 mg L™ NO;™-N and under

N,-saturated conditions.
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Fig. S14. EIS spectra of all investigated electrodes.
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Fig. S15. Time courses of NO,-N concentration for ENRR on Co@NCNT/CC as a function of

current density.
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Fig. S16. Effect of initial nitrate concentration on the ENRR performance of Co@NCNT/CC.
Experimental conditions: 1.5 g L' NaCl, 100 mL of electrolyte, 10 mA cm™2 current density, and

initial pH = 7. 50.
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Fig. S17. Effect of D,0 replacement on the ENRR performance of Co@NCNT/CC. Experimental
conditions: 1.5 g L™! NaCl, 100 mL of electrolyte, 10 mA cm2 current density, and initial pH = 7.
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Fig. S18. XRD patterns of fresh and reacted Co@NCNT/CC (after 30 cycles).
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Fig. S19. SEM image of reacted Co@NCNT/CC (after 30 cycles).

Fig. S20. HRTEM images of reacted Co@NCNT/CC (after 30 cycles) at different magnifications.
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Fig. S21. Long-term operation stability of Co@NCNT/CC for ENRR at an initial pH of (a) 3 and
(b) 14. Reaction conditions: electrolyte containing 50 mg L™! NO3;™-N, 50 mM Na,SOy4, and 1.5 g

L' NaCl; current density of 10 mA cm™2; and electrolysis of 3 h.
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