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Fig. S1. SEM images of (a) CoPOF-Bpy@CNT and (b) CoPOF-Bpy.

Fig. S2. AC HAADF-STEM image of CoPOF-Bpy@CNT, partial of single Co atoms
are highlighted by red circles.



Table S1 The Co contents of the samples.

Sample Co wt%

CoPOF-Bda@CNT 1.9

CoPOF-Bpda@CNT 1.8

CoPOF-Bpy@CNT 3.7
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Fig. S3. XPS spectra of CoPOF-Bpy@CNT and CoPOF-Bpy.
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Fig. S4. Raman spectra of CoPOF-Bpy@CNT and CNTs.
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Fig. S5. CO, adsorption isotherms of CoPOF-Bpy@CNT, CoPOF-Bpda@CNT, and
CoPOF-Bda@CNT at 298 K.
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Fig. S6. FT-IR spectrum of CoPOF-Bda@CNT.
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Fig. S7. FT-IR spectrum of CoPOF-Bpda@CNT.
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Fig. S8. XRD patterns of CoPOF-Bda@CNT.
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Fig. S9. XRD patterns of CoOPOF-Bpda@CNT.



Fig. S10. TEM images of (a) CoPOF-Bda@CNT and (b) CoPOF-Bpda@CNT.
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Fig. S11. XPS spectrum of CoPOF-Bda@CNT.
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Fig. S12. Co 2p XPS spectrum of CoPOF-Bda@CNT.
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Fig. S13. XPS spectrum of CoPOF-Bpda@CNT.
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Fig. S14. Co 2p XPS spectrum of CoPOF-Bpda@CNT.
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Fig. S15. Mass activities of CoPOF-Bpy@CNT CoPOF-Bda@CNT, and CoPOF-

Bpda@CNT by normalizing the current densities with respect to the Co contents.
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Fig. S16. LSV plot of pure CNTs in a CO,-saturated KHCO3 solution.
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Fig. S17. LSV plots of CoPOF-Bpy@CNT and POF-Bpy@CNT in a CO,-saturated
KHCO; solution.
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Fig. S18. LSV plots of CoPOF-Bpy@CNT(X) in a CO,-saturated KHCOj5 solution.

Fig. S19. SEM image of CoPOF-Bpy@CNT(30).



—— CoPOF-Bpy/CNT
CoPOF-Bpy@CNT
1 1 | | |

-1.0 08 06 -04 -0.2
E (V vs RHE)

Fig. S20. LSV plots of CoPOF-Bpy@CNT and CoPOF-Bpy/CNT in a CO,-saturated
KHCO; solution.
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Fig. S21. Time-dependent total catalytic current densities (jiow ~ t) of CoPOF-
Bda@CNT in a wide potential range from —0.5 V to —1.0 V vs RHE.
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Fig. S22. Time-dependent total catalytic current densities (jiow ~ t) of CoPOF-
Bpda@CNT in a wide potential range from —0.5 V to —1.0 V vs RHE.
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Fig. S23. '"H NMR spectrum of liquid product after long-term CO,RR for CoPOF-
Bpy@CNT at —0.7 V vs RHE in CO;-saturated 0.5 M KHCOj; solution.
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Fig. S24. FEo and FEy, of (a) CoPOF-Bpda@CNT and (b) CoPOF-Bda@CNT at

different applied potentials.
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Fig. S25. (a) FEco of CoPOF-Bpy@CNT, CoPOF-Bpy, and CoPOF-Bpy/CNT at
different applied potentials; (b) Partial current densities of CO, (c) Tafel plots, and (d)
TOF values of CoPOF-Bpy@CNT, CoPOF-Bpy, and CoPOF-Bpy/CNT.
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Fig. S26. LSV plots of CoPOF-Bpy@CNT, CoPOF-Bpy, and CoPOF-Bpy/CNT in a
CO,-saturated 0.5 M KHCOj; solution.
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Fig. S27. CV plots of CoPOF-Bpy@CNT and CoPOF-Bpy in a 0.1 M NBu,PF¢/DMF

solution under nitrogen atmosphere with a scan rate of 100 mV s™!.
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Fig. S28. CV plots of CoPOF-Bpy@CNT and CoPOF-Bda@CNT in a 0.1 M

NBu4PF¢/DMF solution under nitrogen atmosphere with a scan rate of 100 mV s™!.
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Fig. S29. CV plots of CoPOF-Bda@CNT in the non-Faradaic region with various

scan rates (10 ~ 100 mV s™).
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Fig. S30. CV plots of CoPOF-Bpda@CNT in the non-Faradaic region with various

scan rates (10 ~ 100 mV s1).
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Fig. S31. CV plots of CoPOF-Bpy@CNT in the non-Faradaic region with various

scan rates (10 ~ 100 mV s™).
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Fig. S32. The comparison of FT-IR spectra of CoPOF-Bpy@CNT before and after
long-term CO,RR.
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Fig. S33. The comparison of XRD patterns of CoPOF-Bpy@CNT before and after
long-term CO,RR.
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Fig. S34. The comparison of Co 2p XPS spectra of CoOPOF-Bpy@CNT before and
after long-term CO,RR.

Table S2 Comparison of the electrocatalytic CO,RR performance of recently reported
CoPor-based POFs electrocatalysts.



Catalysts Electrolyte V vs. RHE FEco/ % jco/ mA cm TOF /s! Ref.
CoPOF-Bpy@CNT 97.5 7.9 36.6at—1.0 V
CoPOF-Bpda@CNT 0.5 M KHCO; -0.7 70.3 5.7 26at-1.0V This work
CoPOF-Bda@CNT 76.8 1.6 13.7at-1.0V
COF-367-Co 90 33 0.53
0.5 M KHCO; -0.67 1
COF-367-Co(1%) 90 0.45 2.6
COF-366-Co@CNT 92 6.8 /
COF-366-(0OMe),-Co@CNT 94 73 11877 h ' at—0.77 V
0.5 M KHCO; -0.68 2
COF-366-(OH),-Co@CNT 90 6.0 /
COF-366-(F)4-Co@CNT 91 5.7 /
CoCoPCP 82 1.5 0.9
0.5 M KHCO; -0.55 3
CoCoPCP/CNTs 94 8.1 2.4
MWCNT-Por-COF-Co 0.5 M KHCO; -0.6 99.3 18.77 at—-1.0 V 72at-1.0V 4
CoP@CNT 98 22
CoP-Ph@CNT 0.5 M KHCO; -0.57 82 / 0.9 5
CoP-F@CNT 12 0.1
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