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Figure S1. The atomic structure of the whole unit cell for the Fe/Co/Ni-TPP COFs.
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Figure S2. ORR routes on Fe-TPP-L COFs (L = none/NH»/NHs/prN/pdN).



Chopadiogs Sropdinl s — Sty — o
+0,+H + +H" +e-H,0 +H +e +H +e
Q% & C% & c% [} — H;0
+0,+H' +e +H +e-H,0 +H +e +H +e
O, +H + +H +e-H,0 +H + 3

+ +H +e

—_ — Q&{} e , ——H.0
+0,+H +e tH+e-HO Yy +H+e Y +H +e
Qvf&r{} o
+02+H’+e +H*+e-H,0 +H +e ﬁ +H +e

Figure S3. ORR routes on Co-TPP-L COFs (L = none/NH»/NHs/prN/pdN).
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Figure S4. ORR routes on Ni-TPP-L COFs (L = none/NH»/NHs/prN/pdN).
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Figure S5. ORR activity volcano of M-TPP-L COF catalysts (M = Fe/Co/Ni, L =
none/NH,/NH3/prN/pdN).
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Figure S6. Bader charge of Fe, Co and Ni centers on M-TPP-none/prN/pdN COFs.
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Figure S7. Linear relationship between Gibbs adsorption free energies of *OOH and *OH for
M-TPP-L COF catalysts (M = Fe/Co/Ni, L = none/NH»/NHs/prN/pdN).
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Figure S8. PDOS of (a) Fe-TPP, (b) Fe-TPP-NHa, (c) Fe-TPP-NH3, (d) Co-TPP, (e) Co-TPP-
NHa, (f) Co-TPP-NH3, (g) Ni-TPP, (h) Ni-TPP-NH, and (i) Ni-TPP-NH3 COFs with adsorbed
OH species.
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Figure S9. PDOS of d orbitals of Fe, Co and Ni centers in M-TPP COFs without axial ligands.
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Figure S10. PDOS of (a) Fe-TPP-prN/pdN COFs, (b) Co-TPP-prN/pdN COFs, (c) Ni-TPP-
prN/pdN COFs.
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Figure S11. COHP of (a) Fe-TPP-prN/pdN COFs, (b) Co-TPP-prN/pdN COFs and (c) Ni-TPP-
prN/pdN COFs.
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Figure S12. Spin charge density of (a) Fe-TPP-prN COFs, (b) Fe-TPP-pdN COFs, (¢) Co-TPP-

prN COFs (d) Co-TPP-pdN COFs, (e) Ni-TPP-prN COFs and (f) Ni-TPP-pdN COFs. Spin
electrons of catalysts are marked in white.



species W (UB) species K (UB) species 1 (UB)
Fe-TPP 2.00 Co-TPP 1.00 Ni-TPP 0.00
Fe-TPP-OH 1.00 Co-TPP-OH 0.00 Ni-TPP-OH 1.00
Fe-TPP-NH» 1.00 Co-TPP-NH: 0.00 Ni-TPP-NH; 1.00
Fe-TPP-NH,-OH 0.00 Co-TPP-NH2-OH 1.00 Ni-TPP-NH,-OH 0.00
Fe-TPP-NH3 0.00 Co-TPP-NH; 1.00 Ni-TPP-NH3 0.00
Fe-TPP-NH3-OH 1.00 Co-TPP-NH3-OH 0.00 Ni-TPP-NH;-OH 1.00
Fe-TPP-prN 1.00 Co-TPP-prN 0.00 Ni-TPP-prN 1.00
Fe-TPP-prN-OH 2.00 Co-TPP-prN-OH 0.99 Ni-TPP-prN-OH 0.00
Fe-TPP-pdN 0.00 Co-TPP-pdN 1.00 Ni-TPP-pdN 0.00
Fe-TPP-pdN-OH 1.00 Co-TPP-pdN-OH 0.00 Ni-TPP-pdN-OH 1.00

Table S1. The calculated magnetic moments of Fe/Co/Ni-TPP-none/NH,/NH3/prN/pdN COFs

and the corresponding systems with adsorbed OH species.
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Figure S13. PDOS of Fe/Co/Ni-TPP COFs with and without adsorbed OH.
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Figure S14. PDOS of Fe/Co/Ni-TPP-NH, COFs with and without adsorbed OH.
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Figure S15. PDOS of Fe/Co/Ni-TPP-prN COFs with and without adsorbed OH.
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Figure S16. PDOS of Fe/Co/Ni-TPP-NH3; COFs with and without adsorbed OH.
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Figure S17. PDOS of Fe/Co/Ni-TPP-pdN COFs with and without adsorbed OH.
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Figure S18. (a) The d orbitals of metal centers in Ru/Rh/Pd-TPP COFs. The corresponding
PDOS of (b) Ru-TPP COFs, (¢) Rh-TPP COFs and (d) Pd-TPP COFs.
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Figure S19. Free energies of *OH intermediates on Co/Ni-TPP-L (L = none/F/CI/Br).



