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Fig. S1. FPMD of (a)Thb@CsNs, (b)Vo@CsNa (0)Cn@CsNa, ()Mny@CsN.,
(©)Fe,@C3Ny, (NCo@C3Ny, (2)Cur@C3Ny, and (h)Zn, @C3Ny.
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Fig. S2. Configurations of (a) *O and (b) *OH adsorbed at 3 site on Zn,@C;Nj.
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Fig. S3. Scaling relationships of AG+oy with AGxoop and AG+q at B site on My@C;Njy.
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g. S4 (a) FPMD of *OOH, *O, and *OH at a site on Ni,@C3;Ny. (b) DOS of *OOH,
*Q, and *OH at a site on Ni,@C;N,. O-p orbitals represents the p orbital of O atom on
*OOH, *O, or *OH directly connected to Ni(a) for Ni;@C;N,.
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Fig. S5. Relationship of AGgpecies With () the @4, (b) @vatence> (€) Dd, (d) Dyatance, (€) P,
() 5, (g) ¥, and (h) ¥, at a site B site on My@C3Ny.
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Fig. S6. (2) ¢yaence and (b) ¥ versus bifunctional index at B site on My@C;Ny.



Table S1 ICOHP of Cu(a)—0O, Cu(p)—0O, Cu(a)—N1, Cu(a)—N2, Cu(p)—N3, Cu(p)—N4
in CU2@C3N4.

Bonds ICOHP (eV)
Cu(a)-O -1.31
Cu(p)-O ~1.40
Cu(a)—N1 -1.59
Cu(a)—N2 —2.65
Cu(B)—N3 —0.67

Cu(B)-N4 ~2.04




Table S2 Adsorption energy (E,q4s, €V) of the O, molecule on My @C;Ny.

end-on side-on

o site -2.03 —-3.48
Ti,@C;Ny4

B site —2.45 —2.45

o site -2.45 -3.33
V2@C3Ny .

B site —2.84 —2.24

o site -1.75 —2.44
CI’Q@C3N4

B site -1.40 —1.98

o site -1.56 -1.56
MHz@C3N4

B site —1.08 —1.08

o site —0.35 -1.24
FCZ@C3N4

B site —0.53 -0.97

o site -0.80 -1.32
COz@C3N4

B site —0.84 —-0.84

o site -0.10 —0.58
Ni,@C3Ny

B site -0.54 —0.68

o site —0.53 -0.53
CUZ@C3N4

B site -0.33 -0.37

o site _ -0.42
ZHZ@C3N4

B site — -0.35




