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Supplementary Figure 1. SEM of (a) CoOS@NC-1, (b) CoOS@NC-2, (c) CoOS@NC-3, (d) CoOS@NC-
4, and (e) CoOS@NC-5 at 500 °C, (f) CoS@NC-100, (g) CoS@NC-200, (h) CoS@NC-300, and
(i) CoS@NC-400 for 3h.

Supplementary Figure 2. (a) TEM and (b) SEM of Co@NC.
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Supplementary Figure 3. The total spectrum of the distribution map in EDS of CoS@CN-300.
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Supplementary Figure 4. XRD patterns of COS@CN-x/y (x =1~ 5; y = 100 ~ 500).
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Supplementary Figure 5. The Hig-Resqution Tansmissin Electron Microscopy of CoS@CN-
300.
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Supplementary Figure 6. LSV of CoS and CoS@CN-300 with and without 0.1 M NOs".
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Supplementary Figure 7. (a) UV-vis absorption spectra of various NH3 concentrations after incubated
for 2 h under room temperature and (b) Calibration curve used for estimation of NH3 concentration.
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Supplementary Figure 8. (a) UV-vis absorption spectra of various NO,  concentrations and (b)
Calibration curve used for estimation of NO,™ concentration.
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Supplementary Figure 9. (a) UV-vis absorption spectra of various N2Hs concentrations and (b)
Calibration curve used for estimation of N,H4 concentration.
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Supplementary Figure 10. The comparison (a) FE of NO2 and NHs. (b) UV-vis absorption spectra
of detecting NoH. in eNO3RR.
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Supplementary Figure 11. The comparison of (a) NH3 yield and (b) UV-vis absorption spectra of
CoS@CN-300, OCP, and Blank were testing at -0.35 V vs. RHE.
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Supplementary Figure 12. The current density and UV-vis absorption spectra of seven alternating
cycle tests were accomplished at -0.35 V vs. RHE.
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Supplementary Figure 13. The current density and UV-vis absorption spectra of ten cycle tests were
accomplished at -0.35 V vs. RHE.
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Supplementary Figure 14. SEM (a-c) images of carbon paper and CoS@CN-300, XRD (d) pattern
of CoOS@CN-300, and XPS (e-h) after eNO3RR tests.
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Supplementary Figure 15. The structure of Co°S@CN, CoS@CN and Co@CN.
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Supplementary Figure 16. The process of NOsRR on (a) Co’S@CN, (b) CoS@CN and (c)
Co@CN.



Table S1. Comparison

electrocatalysts.

of catalytic performances for CoS@CN-300 with other

reported eNOsRR

sample Specific surface Average pore diameter Pore volume
area (m?g?) (cm? g?)
Co@CN-300 1243.48 2.37 0.73
CoS@CN-300 115.83 14.25 0.41

Table S2. Comparison of catalytic performances for CoS@CN-300 with other reported eNOsRR

electrocatalysts.

Highest FE Highest NHs Yield rate
Catalyst Electrolyte g g 3 Ref.
@ potential @ potential
0.1 M NaOH with ~ 97.88% @ -0.35 4.74 mg h' mgcar® )
CoS@CN-300 This work
200 ppm NOs V vs. RHE @ -0.75V vs. RHE
0.1 M NaOHwith ~ 97.88% @ -0.35  80.58 mmol mg h cm? )
CoS@CN-300 This work
200 ppm NO3 V vs. RHE @ -0.75V vs. RHE
0.1 M KOH with 97.42%@ -0.3 1.73 mg h't cm?
Pb/BC2N [1]
250 mM NOz V vs. RHE @ -0.75V vs. RHE
0.1 M KOH with 95.9% @ -0.5V 4.988 mg h™* mgcar !
FeC0204 [2]
20 mM NOs vs. RHE @ -0.5V vs. RHE
0.1 M NazSOs4 with * 2.1 mg h* mgea !
ZnCo204 (3]
100 ppm NOz @ -0.64 V vs. RHE
1 M KOH with 96.6% @ -0.23 0.252 mmol h't cm-
Cu@NF [4]
200 ppm NOs’ V vs. RHE @ -0.23V vs. RHE
0.1 M KOH with 91.3% @ -0.8V 0.249 mmol h't cm-2
Ru@C3N4/Cu [5]
1400 ppm NOs vs. RHE @ -0.9V vs. RHE
0.1 M NaOH with 88.7% @ -0.8V 260.5 umol ht cm
Co304/Co [6]
1000 ppm NOs vs. RHE @ -0.8V vs. RHE
0.1 M NaOH with 85.9% @ -0.4V 25.65 umol h't cm
O-Cu-PTCDA [71
500 ppm NOs vs. RHE @ -0.4V vs. RHE
_ 0.1 M PBS with 96.6% @ -0.6 V 623.5 umol h cm2
NiFe204/CC [8]
0.1 M NOz vs. RHE @ -1.0V vs. RHE
0.1 M KOH with 97.68% @ -0.45 0.93 mmol h't cm2
CoFeLDH [9]
1400 ppm NOs" V vs. RHE @ -0.45V vs. RHE
0.2 M NazSOs with  95.9% @ -0.3V 24.47490.42 umol h't cm2
Co-P/TP [10]
200 ppm NOs vs. RHE @ -0.6 V vs. RHE
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