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Fig. S1. Optimized configurations of the studied MxN¢/G (a) and M2B(O)Ns/G (b) DACs. The
larger colorized balls denote TM atoms, and the small silver, blue, red, green balls represent C,

N, O, and B atoms, respectively.
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Fig. S2. The calculated total density of states (TDOS) of the studied M:Ne¢/G (a) and
M,B(O)Ns/G (b) DACs. The red and blue lines denote the spin-up and spin-down states,

respectively. The vertical dashed lines represent Fermi level (Er), which are set to 0 eV.
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Fig. S3. Optimized configurations of the most favorable models for *N; adsorption on the
studied M>Ne/G (a) and M>B(O)Ns/G (b) DACs. The larger colorized balls denote TM atoms,

and the small silver, blue, red, green balls represent C, N, O, and B atoms, respectively.
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Fig. S4. Projected density of states (PDOS) and d-band center (&q) of the 3d orbitals of Cu atoms
for CuzNe/G (a) and Cu,ONs/G* (b). In (b), Cu; denotes the Cu atom co-coordinated with O

and N atoms, and Cu; is another Cu atom. The positive and negative PDOS denote the spin-up

and spin-down states, respectively. PDOS for the molecular orbitals of *N, and the 34 orbitals

of its bonded Cu atom (top panels) and the corresponding COHP (lower panels) for *N,
adsorbed CuxN¢/G (c¢) and Cu,ONs/G* (d). Insets in the lower panels are the charge density

difference (CDD) plots, where the yellow and cyan regions denote electron accumulation and

depletion, respectively, with an isosurface of 0.002 e/bohr®. The vertical green and grey lines

represent &g and Er, respectively.
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Fig. S5. PDOS and ¢q4 of 3d orbitals of the Mn atoms for Mn,Ne/G (a) and Mn,ONs/G* (b). In
(b), Mn; denotes the Mn atom co-coordinated with O and N atoms, and Mn; is another Mn atom.
The positive and negative PDOS denote the spin-up and spin-down states, respectively. The

vertical green and grey lines represent ¢4 and Er, respectively.
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Fig. S6. Optimized configurations of the M2Bs/G and M>0Os/G DACs. The larger colorized balls
denote TM atoms, and the small silver, red, and green balls represent C, O, and B atoms,

respectively.
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Fig. S7. Optimized intermediate configurations and corresponding free energy change (AG) for
the first hydrogenation step (*N» + H" + ¢~ — *N,H) and last hydrogenation step (*NH, + H*
+ e~ — *NH3) during the NRR process on the M2B¢/G DACs. The larger colorized balls denote
TM atoms, and the small silver, blue, green, and pink balls represent C, N, B, and H atoms,

respectively.
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Fig. S8. Optimized intermediate configurations and corresponding free energy change (AG) for
the first hydrogenation step (*N» + H" + ¢~ — *N,H) and last hydrogenation step (*NH, + H*
+ ¢ — *NH3) during the NRR process on the M,0Os/G DACs. The larger colorized balls denote
TM atoms, and the small silver, blue, red, and pink balls represent C, N, O, and H atoms,

respectively.
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Fig. S9. Optimized configurations of the Mn,ONs/G (x=0-6) DACs. The larger colorized

balls denote TM atoms, and the small silver, blue, and red balls represent C, N, and O atoms,

respectively.
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Fig. S10. Optimized intermediate configurations and corresponding free energy change (AG)
for the first hydrogenation step (*N, + H" + e~ — *N,H) and last hydrogenation step (*NH, +
H" + ¢- — *NH3) during the NRR process on the Mn,O,N4/G DACs. The larger colorized balls
denote TM atoms, and the small silver, blue, red, and pink balls represent C, N, O, and H atoms,

respectively.
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Fig. S11. Optimized intermediate configurations and corresponding free energy change (AG)
for the first hydrogenation step (*N, + H" + e~ — *N,H) and last hydrogenation step (*NH, +
H" + ¢ — *NH3) during the NRR process on the Mn,O3N3/G DACs. The larger colorized balls
denote TM atoms, and the small silver, blue, red, and pink balls represent C, N, O, and H atoms,

respectively.
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Fig. S12. Optimized intermediate configurations and corresponding free energy change (AG)
for the first hydrogenation step (*N, + H" + e~ — *N,H) and last hydrogenation step (*NH, +
H" + e — *NH;) during the NRR process on the Mn,O4N»/G and Mn,OsN/G DACs. The larger
colorized balls denote TM atoms, and the small silver, blue, red, and pink balls represent C, N,

O, and H atoms, respectively.
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Table S1. The calculated zero-point energy (Ezpe in €V) and the product (7S in eV) of the

temperature (298.15 K) and entropy for the various intermediates during the NRR process.

Species Ezpe N
*N-*N 0.17 0.14
*N-*NH 0.47 0.08
*NH-*NH 0.79 0.11
*NH*NH, 1.13 0.14
*NH>*NH, 1.50 0.15
*NH>*NH; 1.68 0.25
* NH» 0.66 0.09
*N-N 0.22 0.16
*N-NH 0.47 0.10
*N-NH, 0.85 0.13
*N-NH3 1.03 0.12
*N 0.10 0.03
*NH 0.37 0.05
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Table S2. The zero-point energy (Ezpe in eV) and the product (7S in eV) of the temperature
(298.15 K) and entropy for the free H», N», and NH3; molecules.

Species Ezpe N
H: 0.27 0.41
N2 0.15 0.58

NH; 0.89 0.60
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Table S3. Key parameters of the studied M>N¢/G and M>BNs/G DACs, including the bond
length between two TM atoms (dwi-mz, in A); spin magnetic moment of the TM atom bonded
with B atom (M, in ug) and another TM atom (M-, in ug); the net charge of the TM atom bonded
with B atom (01, in e¢) and another TM atom (0>, in ¢), where the positive value means the
electrons transfer from the metals to the supports; and the d-band center of the TM atom bonded

with the B atom (&q1, in €V) and another TM atom (g4, in eV).

Systems dvie M, M, O O &d1i Ed
VaNe/G 2.42 3.04 3.04 1.06 1.06 0.43 0.43
V,BNs/G* 2.64 2.48 2.22 1.05 1.17 0.33 0.24
V,2BNs/GP 2.44 2.47 2.93 0.93 1.10 0.55 0.48

V2BNs/GY 2.69 2.33 2.94 0.89 1.14 0.38 0.53
Cr:Ne/G 2.57 4.17 4.17 1.00 1.00 0.33 0.33
Cr:BNs/G* 2.72 3.72 3.67 0.98 1.10 0.24 0.35
Cr,BNs/GP 2.55 3.66 3.90 0.76 1.10 0.66 0.04
CrBNs/GY 2.83 3.52 3.80 0.79 1.15 0.39 -0.09
Mn;N¢/G 2.44 341 3.59 0.96 0.98 -0.68 -0.66
Mn,BNs/G* 2.62 4.25 3.32 0.92 1.05 -0.55 -0.77
Mn,BN;s/GP 2.45 3.61 4.14 0.74 1.04 -0.57 -0.74
Mn,BNs/GY 2.62 3.67 3.68 0.69 1.03 -0.30 -0.69
Fe:Ne/G 2.22 2.34 2.34 0.83 0.83 -0.89 -0.89
Fe:BNs/G* 2.42 3.28 2.24 0.79 0.86 -1.35 -1.07
Fe,BNs/GP 2.25 2.57 2.99 0.60 0.88 -1.03 -1.08
Fe:BNs/GY 2.18 1.79 1.78 0.57 0.81 -0.67 -0.71
Co:No/G 2.25 1.24 1.24 0.69 0.69 -1.14 -1.14
Co,BNs/G* 2.27 1.83 1.18 0.53 0.71 -1.05 -1.02
C0.BNs/GP 2.30 1.03 0.52 0.43 0.71 -1.02 -1.10
Co,BNs/GY 2.20 1.42 1.51 0.44 0.68 -1.03 -1.07
Ni:N¢/G 2.37 0.00 0.00 0.60 0.60 -1.01 -1.01
Ni>BNs/G* 2.45 0.61 0.36 0.46 0.67 -1.08 -1.45
Ni,BNs/GP 2.41 0.14 0.84 0.33 0.64 -1.11 -1.12
Ni,BNs/G” 2.41 0.30 0.62 0.32 0.63 -1.18 -1.32
Cu:No/G 2.40 0.25 0.25 0.70 0.70 -2.67 -2.67
Cu;BNs/G* 2.43 0.04 0.09 0.45 0.77 -2.68 -3.23
Cu,BNs/GP 2.37 0.00 0.00 0.52 0.64 -3.53 -2.42
Cu:BNs/G, 2.43 0.00 0.00 0.44 0.71 -3.22 -2.98
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Table S4. Key parameters of the studied M>N¢/G and M>ONs/G DACs, including the bond
length between two TM atoms (dwi-m2, in A); spin magnetic moment of the TM atom bonded
with O atom (M|, in us) and another TM atom (M-, in ug); the net charge of the TM atom bonded
with O atom (Q1, in e) and another TM atom (Q», in e), where the positive value means the
electrons transfer from the metals to the supports; and the d-band center of the TM atom bonded

with the O atom (eq1, in €V) and another TM atom (&4, in €V).

Systems dvive M M, O 9 &d1 Ed
V2Ne/G 2.42 3.04 3.04 1.06 1.06 0.43 0.43
V,0Ns/G* 2.49 3.23 3.19 1.02 0.99 0.41 0.51
V,ONs/GP 2.39 3.29 3.02 1.02 1.08 0.25 0.25
V,0ONs/GY 2.42 3.26 3.10 1.00 1.05 0.34 0.31
Cr:Ne/G 2.57 4.17 4.17 1.00 1.00 0.33 0.33
Cr,ONs/G* 2.59 4.23 4.28 0.98 0.94 0.11 0.29
Cr,ONs/GP 2.55 441 4.11 0.95 1.03 0.28 0.25
Cr,ONs/GY 2.56 4.33 4.17 0.96 0.99 0.12 0.16
Mn;N¢/G 2.44 341 3.59 0.96 0.98 -0.68 -0.66
Mn,ONs/G* 2.41 3.27 3.51 0.89 0.91 -0.47 -0.50
Mn,ONs/GP 2.35 3.63 3.16 0.88 0.96 -0.43 -0.48
Mn,ON;s/GY 2.38 3.57 3.25 0.91 0.93 -0.63 -0.62
Fe:No/G 2.22 2.34 2.34 0.83 0.83 -0.89 -0.89
Fe,ONs/G* 2.18 2.08 2.23 0.74 0.74 -0.78 -0.72
Fe,ONs/GP 2.10 2.40 2.03 0.73 0.78 -0.80 -0.76
Fe,ONs/GY 2.10 2.17 1.96 0.70 0.74 -0.66 -0.60
Co:Ne/G 2.25 1.24 1.24 0.69 0.69 -1.14 -1.14
Co,ONs/G* 2.31 1.01 1.25 0.66 0.63 -1.14 -1.05
C0,ONs/GP 2.18 1.49 0.93 0.68 0.69 -1.26 -1.18
Co,ONs/GY 2.21 1.25 0.98 0.63 0.66 -1.17 -1.13
Ni:N¢/G 2.37 0.00 0.00 0.60 0.60 -1.01 -1.01
Ni2ONs/G* 2.39 0.00 0.00 0.60 0.56 -1.34 -1.17
Ni,ONs/GP 2.32 0.00 0.00 0.55 0.64 -1.10 -1.36
Ni,ONs/GY 2.33 0.00 0.00 0.57 0.60 -1.27 -1.35
Cu:N¢/G 2.40 0.25 0.25 0.70 0.70 -2.67 -2.67
Cu,ONs/G* 2.42 0.17 0.07 0.66 0.64 -2.22 -2.36
Cu,ONs/GP 2.34 -0.12 -0.18 0.65 0.69 -2.36 -2.46
Cu,ONs/GY 2.35 -0.11 -0.11 0.64 0.65 -2.26 -2.34
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Table S5. The calculated adsorption free energy (AG(*N), in eV), N-N bond length (dn.x, in
A), charge transfer (Q, in e, the negative values denote the electron transfer from the DACs to

*N3), and corresponding adsorption patterns of *N, on M>Ne/G and M>BNs/G DACs.

Systems AG(*Ny) dnN 0 patterns
V2Ne/G -1.52 1.27 -0.95 side-on
V,BNs/G* -1.42 1.24 -0.90 side-on
V.BNs/GP -1.21 1.24 -0.87 side-on
V,BNs/GY -1.66 1.25 -0.97 side-on
Cr:Ne/G -0.35 1.20 -0.71 side-on
CrBNs/G* -0.40 1.14 -0.39 end-on
Cr,BNs/GP -0.22 1.13 -0.26 end-on
Cr:BNs/GY -0.91 1.21 -0.81 side-on
Mn;Ne/G -0.47 1.16 -0.51 end-on
Mn,BNs/G* -0.27 1.14 -0.31 end-on
Mn,BN;s/GP -0.53 1.15 -0.47 end-on
Mn,BNs/G” -0.89 1.20 -0.74 side-on
Fe:No/G -0.18 1.14 -0.30 end-on
Fe,BNs/G* -0.42 1.14 -0.36 end-on
Fe,BNs/GP -0.52 1.14 -0.34 end-on
Fe;:BNs/GY -0.92 1.14 -0.34 end-on
Co:N¢/G -0.17 1.16 -0.39 end-on
C02BNs/G* -0.49 1.14 -0.31 end-on
Co,BNs/GP -0.14 1.15 -0.36 end-on
Co02BNs/GY -0.80 1.14 -0.32 end-on
Ni:No¢/G 0.40 1.13 -0.18 end-on
Ni,BNs/G* -0.14 1.13 -0.26 end-on
Ni,BNs/GP 0.19 1.13 -0.20 end-on
Ni,BNs/G” -0.40 1.13 -0.22 end-on
Cu:Ne/G 0.41 1.13 -0.14 end-on
Cw:BNs/G* 0.25 1.12 -0.02 physisorption
Cu,BNs/G? 0.25 1.12 -0.02 physisorption
Cuw:BNs/GY 0.26 1.12 -0.02 physisorption
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Table S6. The calculated adsorption free energy (AG(*N), in eV), N-N bond length (dn.x, in
A), charge transfer (Q, in e, the negative values denote the electron transfer from the DACs to

*N>), and corresponding adsorption patterns of *N, on M>Ne¢/G and M>ONs/G DACs.

Systems AG(*Ny) dnN 0 patterns
V2Ne/G -1.52 1.27 -0.95 side-on
V,0Ns5/G* -1.90 1.28 -1.04 side-on
V,0N;s/GP -1.93 1.28 -0.98 side-on
V20ONs/GY -1.82 1.28 -1.00 side-on
Cr:Ne/G -0.35 1.20 -0.71 side-on
Cr2ONs/G* -0.70 1.25 -0.99 side-on
Cr,ONs/GP -0.27 1.20 -0.72 side-on
Cr,ONs/GY -0.48 1.20 -0.76 side-on
Mn;N¢/G -0.47 1.16 -0.51 end-on
Mn,ONs/G* -0.64 1.20 -0.76 side-on
Mn,ONs/GP -0.32 1.20 -0.75 side-on
Mn,ON;s/GY -0.79 1.21 -0.82 side-on
Fe:No/G -0.18 1.14 -0.30 end-on
Fe,ONs/G* -0.25 1.15 -0.37 end-on
Fe,ONs/GP -0.07 1.14 -0.29 end-on
Fe,ONs/GY 0.01 1.16 -0.47 end-on
Co:Ne/G -0.17 1.16 -0.39 end-on
C020Ns/G* -0.47 1.16 -0.42 end-on
Co,ON;/GP 0.02 1.16 -0.40 end-on
Co20ONs/GY -0.29 1.16 -0.41 end-on
Ni:No¢/G 0.40 1.13 -0.18 end-on
Ni,ONs/G* 0.51 1.14 -0.32 end-on
Ni,ONs/GP 0.26 1.12 -0.04 physisorption
Ni,ONs/GY 0.15 1.14 -0.27 end-on
Cu:N¢/G 0.41 1.13 -0.14 end-on
Cu,ONs/G* -0.24 1.13 -0.21 end-on
Cu,ONs/GP 0.27 1.12 -0.02 physisorption
Cu,ONs/GY -0.11 1.13 -0.18 end-on
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Table S7. The calculated limiting potential (Uy, in V), potential-determining step (PDS), and
reaction free energy of the first hydrogenation step (*N, + H" + ¢ — *N,H) (AG, in eV) and
last hydrogenation step (*NH, + H" + ¢- — *NH3) (AGs, in ¢V) for NRR on M;Ne¢/G and
M:BNs/G DACs.

Systems UL PDS AGy AGs
VaNe/G -1.01 *NH,—*NH; -0.04 1.01
V2BNs/G* -0.85 *NHo—*NH; 0.29 0.85
V,BNs/GP -0.96 *NHo—*NH; 0.13 0.96
V2BNs/GY -1.02 *NHo—*NH; 0.23 1.02
Cr:Ne¢/G -0.84 *NH,—*NH3; 0.26 0.84
Cr2BNs/G* -0.69 *NHo—*NH; 0.60 0.69
Cr,BNs/GP -0.70 *No—*NH 0.70 0.66
Cr:BNs/GY -0.78 *NH,—*NHj3 0.11 0.78
Mn:N¢/G -0.48 *NH,—*NH; 0.47 0.48
Mn,BNs/G* -0.76 *No—*NH 0.76 0.18
Mn,BNs/GP -0.61 *No—*NH 0.61 0.57
Mn,BNs/GY -0.80 *NH,—*NHj3 0.62 0.80
Fe:No/G -0.62 *N—*NH 0.62 0.02
Fe,BNs/G* -0.76 *No—*NoH 0.76 0.08
Fe;BNs/GP -0.59 *No—*NoH 0.59 0.33
Fe;BNs/GY -0.63 *No—*NoH 0.63 0.63
Co:Ne/G -0.48 *N2—*N:H 0.48 0.43
Co,BNs/G* -0.51 *NHo—*NH; 0.50 0.51
Co,BNs/GP -0.52 *No—*NoH 0.52 0.28
Co,BNs/GY -0.71 *NHo—*NH; 0.44 0.71
Niz:Ne/G -1.36 *N2—*N:H 1.36 -0.62
Ni2BNs/G* -1.26 *No—*NoH 1.26 -0.02
Ni,BNs/G? -1.07 *No—*NoH 1.07 -0.01
Ni,BNs/G” -1.03 *No—*NoH 1.03 0.23
Cu:Ne¢/G -1.86 *N,—*N:H 1.86 -0.91
CuBNs/G* -1.62 *No—*NoH 1.62 -0.56
Cu,BNs/GP -2.02 *No—*NH 2.02 -0.59
Cu,BNs/GY -1.65 *No—*NoH 1.65 -0.21
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Table S8. The calculated limiting potential (Uy, in V), potential-determining step (PDS), and
reaction free energy of the first hydrogenation step (*N, + H" + ¢ — *N,H) (AG, in eV) and
last hydrogenation step (*NH, + H" + ¢- — *NH3) (AGs, in ¢V) for NRR on M;Ne¢/G and
M>0ONs/G DACs.

Systems UL PDS AGy AGs
VaNe/G -1.01 *NH;—*NH; -0.04 1.01
V,0ON5/G* -1.24 *NH>—*NHj3 0.44 1.24
V>0ONs/GP -1.31 *NH>—*NHj3 0.27 1.31
V>0N;5/GY -1.10 *NH>—*NHj3 0.24 1.10
Cr:Ne/G -0.84 *NH>—*NH; 0.26 0.84
Cr.ONs/G* -1.25 *NH>—*NHj3 0.22 1.25
Cr,ONs/G? -1.00 *NH,—*NH3 0.34 1.00
Cr,ONs/GY -0.96 *NH,—*NH3 0.09 0.96
Mn:N¢/G -0.48 *NH,—*NH; 0.47 0.48
Mn,ONs/G* -0.27 *No—*NoH 0.27 0.26
Mn,ONs/G? -0.62 *No—*NoH 0.62 0.30
Mn,ONs/G" -0.59 *NH,—*NH3 0.50 0.59
Fe:Ne/G -0.62 *N—*N,H 0.62 0.02
Fe,ONs/G* -0.46 *No—*NoH 0.46 0.39
Fe;ONs/GP -0.76 *No—*NoH 0.76 0.10
FesONs/GY -0.52 *No—*NoH 0.52 0.21
Co:Ne/G -0.48 *N2—*N:H 0.48 0.43
Co,ONs/G* -0.69 *NH>—*NHj3 0.58 0.69
Co,ONs/G? -0.61 *No—*NoH 0.61 0.20
Co,ONs/GY -0.66 *No—*NoH 0.66 0.37
Nix:Ne/G -1.36 *N2—*N:H 1.36 -0.62
Ni,ONs/G* -1.15 *No—*NoH 1.15 0.09
Ni;ONs/GP -1.85 *No—*NoH 1.85 -0.46
Ni;ONs/G? -1.65 *No—*NoH 1.65 -0.33
Cu:No¢/G -1.86 *N,—*N;H 1.86 -0.91
CuONs/G* -1.67 *No—*NoH 1.67 -0.25
Cu,ONs/G? -1.86 *No—*NoH 1.86 -0.65
CuONs/GY -1.80 *No—*NoH 1.80 -0.05
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Table S9. The calculated formation energy (£r, in €V) of MaNe/G, M2Be/G, and M>Os/G DACs.

Metal MuNo/G M,B¢/G M,0¢/G
\% 4.34 12.64 6.89
Cr 4.07 13.22 5.87
Mn 3.65 12.04 5.01
Fe 4.03 12.36 6.39
Co 3.85 11.30 6.68
Ni 3.06 11.25 5.56
Cu 3.78 11.65 5.76
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Table S10. The calculated limiting potential (UL, in V), potential-determining step (PDS), and
reaction free energy of the first hydrogenation step (*N, + H" + ¢- — *N,H) (AG), in eV) and
last hydrogenation step (*NH, + H" + ¢~ — *NHj3) (AGg, in V) for NRR on MaNe/G, M2Be/G,
and M>O¢/G DAC:s.

Systems UL PDS AGy AGs
V2Ne/G -1.01 *NH,—*NH3 -0.04 1.01
V:B¢/G -0.92 *Noa—*NH 0.92 -0.08
V206/G -0.75 *NH,—*NHj3 -0.09 0.75
Cr:Ne/G -0.84 *NH,—*NH3 0.26 0.84
CrBe/G -0.43 *No—*N,H 0.43 -0.01
CI’zOe/G -1.51 *NH2—>*NH3 0.00 1.51
Mn;Ne/G -0.48 *NH;—*NH3 0.47 0.48
Mn,Be/G -0.60 *No—*N,H 0.60 -0.21
Mn,O6/G -1.06 *NH,—*NHj3; 0.69 1.06
Fe:No/G -0.62 *No—*N,H 0.62 0.02
Fe,Be/G -1.04 *No—*N,H 1.04 -0.52
Fe;06/G -0.93 *NH,—*NH3 0.80 0.93
Co:Ne/G -0.48 *N,—*N;H 0.48 0.43
C02B6/G -1.10 >!<N2—>*N2H 1.10 -0.71
COzOe/G -0.85 *No—*N,H 0.85 0.82
Ni:N¢/G -1.36 *No—*NH 1.36 -0.62
Ni2Be/G -1.42 *N,—*N,H 1.42 -0.29
Ni206/G -0.79 *No—*N,H 0.79 -0.14
Cu:No/G -1.86 *No—*NH 1.86 -0.91
Cuw:Be/G -1.26 *No—*N,H 1.26 -0.68
Cu,06/G -2.09 *NH,—*NH3 1.01 2.09
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Table S11. The calculated £r (eV) of MnxOxNs.«/G (x=0-6) DACs.

No. anN()/G anONS/G Mn202N4/G Ml’le3N3/G Ml’le4N2/G anosN/G anos/G

a 3.65 3.86 4.30 3.51 4.68 3.61 5.01
b / 3.33 4.45 4.56 4.43 4.38 /
c / 3.90 5.05 3.89 4.86 3.96 /
d / / 4.25 4.26 5.00 / /
e / / 4.65 4.64 4.30 / /
f / / 4.12 3.82 4.66 / /
g / / 4.31 4.62 4.80 / /
h / / 3.95 4.12 5.30 / /
1 / / 4.20 3.94 4.36 / /
] / / / 3.52 / / /
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Table S12. The calculated Uy (V), PDS, and reaction free energy of AG, and AGs (eV) for NRR
on Mn,ON./G (x=0-6) DACs.

Systems U. PDS AG, AGs
anNﬁ/G -0.48 *NH2—>*NH3 0.47 0.48
Mn;ONs5/G* -0.27 *N,—*N,H 0.27 0.26
Mn;ONs/GP -0.62 *N,—*N;H 0.62 0.30
Mn;ONs/GY -0.59 *NH,—*NHj3 0.50 0.59
1\/[1’1202N4/Ga -0.83 *NH2—>*NH3 0.36 0.83
1\/[1’1202N4/Gb -0.85 *NH2—>*NH3 0.39 0.85
1\/[1’1202N4/GC -1.18 *NH2—>*NH3 0.57 1.18
Mn202N4/Gd -0.99 *NH2—>*NH3 0.25 0.99
Mn,O,N4/G® -1.21 *N,—*N,H 1.21 1.12
Mn,O,N,/G* -0.53 *NH,—*NH; 0.51 0.53
MnyO,N4/G# -0.87 *N,—*N,H 0.87 0.71
Mn,O,N4/G" -0.84 *NH,—*NH; 0.39 0.84
Mn,O,N/G! -1.11 *NH,—*NH; 0.17 1.11
Ml’l203N3/Gb -1.34 *NH2—>*NH3 0.70 1.34
1\/[1’1203N3/GC -1.17 *NH2—>*NH3 0.60 1.17
Ml’l203N3/Gd -1.50 *NH2—>*NH3 0.59 1.50
Mn,O3N3/G® -1.29 *NH,—*NH; 0.77 1.29
Mn,O;3N5/G* -1.15 *NH,—*NH; 0.78 1.15
Mn,OsN3/G# -1.58 *NH,—*NH; 0.79 1.58
Mn,OsN3/G" -0.56 *NH,—*NH; 0.35 0.56
1\/[1’1203N3/Gi -1.02 *NH2—>*NH3 0.55 1.02
1\/[1’1203N3/Gj -0.29 *N2—>*N2H 0.29 0.12
1\/[1’1204N2/Gb -1.30 *NH2—>*NH3 0.69 1.30
1\/[1’1204N2/Gc -1.39 *NH2—>*NH3 0.55 1.39
Mn,O4N»/G¢ -1.51 *NH,—*NH; 0.66 1.51
MnyO4N,/G® -0.92 *NH,—*NH; 0.78 0.92
MnyO4NL/G* -1.18 *NH,—*NH; 0.63 1.18
MnyO4N,/G# -1.31 *NH,—*NH; 0.74 1.31
Mn,O4No/Gh -1.44 *NH,—*NH; 091 1.44
1\/[1’1204Nz/Gi -1.48 *NH2—>*NH3 0.60 1.48
Mn,OsN/G*¢ -1.06 *NH,—*NHj; 0.73 1.06
Mn,0¢/G -1.06 *NH,—*NHj; 0.69 1.06
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