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Figure S1. The calculated partial DOS projected on the 5d orbitals of W and 2p orbitals

of the neighboring N atoms for W(@CoN3.
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Figure S2. The relationship between binding energy (Eb) and electronegativity () for

the 25 metal atoms.
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Figure S3. The ab initio molecular dynamics simulated energy evolution for W@CoN4

at a temperature of 300 K. Insets show the top and side views of the snapshots of atomic

configurations at 2 ad 5 ps.
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Figure S4. The calculated bond length of the adsorbed N> on M@CoN4. The black

dotted line represents the bond length of N> in the gas phase.
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Figure S5. The calculated partial DOS projected on the molecular orbitals (red curves)
of N> and the d orbitals (blue curves) of metal atoms for N, adsorption on Sc, Ti, V, Mn,

Fe, Co, Ni, Cu, Zr, Ni, Ru, Rh, Hf| Ta, Re, Os and Ir@CoN4. Fermi level is set to zero.



o
2
n
-
o

1 Diethl 101 Distal 1.0 Distal
% | *NHNH | |
051 fanl 05| L | 05 P
: 3 AR s e
0.0 Mo ! “NHNH: o, o : 8 ol [l
= NHNI - ’ e )
Nt/ pZ & oand | 3 ) i i
2.0.5 N2 0.3 oV 2.05- “N: ‘ 805 N,H,.i F"HNH’E
: \ : . : "
$-1.0- 8-10] ; | g0 o
* \\ w | ' w
157 \N\_ b N 15 sl .
-2.0 Nb *NH -2.04 Mo -2.0 4 Ta - s/ P
25 25 v
15 s
1.0+ Distal ol
051 os]
3 3 Nalg) |
e N 2 o
> 0.01 :(g) *NHNH *NHNH: > 0.0 |
E *N:H 9
2.0.5 = S 0.5
5 T I :
g101 M 8101
E 1.0 N 'NH: Lt
1.5+ “NH; sl :
21 Re 204 Ti|
25 2.5
" ; : : : : 18 T T ; 15
] g Mi’;‘ed 1.0 P Mixed Mixed
05 | 051 . ~
3 | : s aH L ™~
2 00! N oNH B ol ke i T NN 2
5 N A | > U >
8 A - 5 =,
2 .05 : 8 .05 w/ g
g ° \\ .
8 -1.0 810/ 3
w ' | £ | : : \ ] 2. | | |
] | | Do © 1 | ; | | : : : ”
1.5 ; ! H : 1.5 : : V' NHe 2.0 i | i \f
200 V. | Pohow | 204 Zr o e o] HF o m
28 ‘ : — 25 P : a0 L
15 s
1 1.0 Alternating
s < 057 [ Nab
?’— 0.0 I 00 Na(g) “NH :*mu “NHNH;
> >, 0.0 B
H =g _\l/l 085 v HaNH;
gru.s 5.5 o /oo
@ ; | H E
£-1.0- a : 2 10l :
- 3 e | & H NH:
.54 : ; sl E
20, Fe 20] Ru \"NHi
2.5 i ! 26 !

Figure S6. The calculated free energy diagrams of NRR on Nb, Mo, Ta, Re and
Os@CoN4 along the distal pathway (top panel), Ti, V, Zr and Hf@CoN4 along the mixed
pathway (middle panel), Fe and Ru@CoN4 along the alternating pathway (bottom

panel).
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Figure S7. The calculated adsorption energy of Nz, Ea('N2), with reference to the

adsorption energy of H, E.a("H), on M@C9N4. The red line is indicated to guide the eye.



