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Figure s1. HAADF-STEM images of Co@TpTta.

Figure s2. FTIR spectra of TpTta and Co@TpTta.
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Figure s3. Enlarged FTIR spectra of TpTta and Co@TpTta.

Figure s4. Possible coordination sites for Co in the TpTta COF framework: N-Co-O 

top view.

Figure s5. Possible coordination sites for Co in the TpTta COF framework: N-Co-N 

side view.



Figure s6. Possible coordination sites for Co in the TpTta COF framework: O-Co-O 

side view.

Figure s7. HRTEM image of NCN.

Figure s8. ESR spectrum of Co@TpTta/NCN.



Figure s9. Photocatalytic yields of CO for TpTta/Ru and Co@TpTta/Ru.

Figure s10. Co@TpTta/Ru for long-term photocatalytic CO2 reduction reaction.



Figure s11. Ni 2p XPS spectrum of Ni@TpTta.

 
Figure s12. Cu 2p XPS spectrum of Cu@TpTta.



Figure s13. Uv-vis plots of NCN and Co@TpTta.

Figure s14. VB XPS spectra of NCN and Co@TpTta.



Figure s15. CO2-TPD curves of TpTta and Co@TpTta.

Table s1. The formation energy as function of the position according to Figure s4-s6.

ECOF+Co ECOF  μCo μH nH ΔEform

OCoO -129775.201 0 0.826

OCoN -129760.050 1 0.544

NCoN -129743.728

-92212.572 -37563.455 -15.433

2 1.433



Table s2. Comparison of photocatalytic CO2 activities in the C3N4 systems.
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MeCN: TEOA

(4:1, v/v)
5 W white-light 

LED lamp
57.0 79.0 [2]

Co-PYN5@g-C3N4
MeCN: TEOA

(4:1, v/v)
Hg lamp 
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(λ>400nm)
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11.2 90.0 [7]

mpg-CNx|CoPPc
MeCN:TEOA
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(λ>400nm)
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Co@TpTta/NCN TEOA
300 W Xe lamp

(λ>400 nm)
37.3 98.8
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