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Table S1 Adsorption energies of reactants, intermediates, and products

in CH4/CO, reforming on Ni8/NixMgyO(1 0 0).

Eads/eV
Species
Cat-0 Cat-1 Cat-13 Cat-14

1 CHa(p) 0.05 0.01 0.13 0.07
2 CH3z+H -2.26 -2.27 -2.49 -2.13
3 CHs -1.96 -1.97 -2.09 -1.75
4 CH,+H -4.13 -4.11 -4.40 -4.49
5 CH: -3.97 -3.99 -3.68 -3.65
6 CH+H -6.47 -6.71 -6.19 -5.97
7 CH -6.84 -6.85 -5.87 -5.82
8 C +H -8.12 -8.45 -71.74 -7.49
9 C -7.57 -8.24 -7.35 -7.57
10 H -0.40 -0.15 -0.36 -0.17
11  COa(p) -0.05 -0.10 -0.08 -0.09
12 CO» -0.57 -0.50 -0.30 -0.19
13 CO+0 -4.36 -4.32 -4.97 -4.69
14 CcO -1.81 -1.63 -1.67 -1.96
15 0] -2.83 -2.75 -3.39 -3.25
16 CH,+O -7.48 -6.99 - -

17 CH,O -1.32 -1.04 - -

18 CHO+H -2.12 -2.22 - -

19 CH+O - - -9.30 -9.04
20 CHO -2.58 -2.28 -2.33 -2.14

21 CO+H -2.01 -1.93 -2.08 -2.01
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Table S2 Energetics of the most favored elementary steps in CH4/CO,
reforming on Ni8/Ni,MgyO7(1 0 0).

Cat-0 Cat-1 Cat-13 Cat-14

Reactions TS Es/eV AH/eV EgleV AH/eV EgleV AH/eV EgleV AH/eV

1 CH(p)—>CHs+H TS-1 224 0.12 2.34 0.15 2.70 -0.20 2.87 0.23
2 CH; - CHz +H TS-2 1.54 0.86 1.33 0.89 2.68 0.72 2.63 0.23
3 CH; —» CH+H TS-3 1.58 -0.31 1.92 -0.53 2.21 -0.32 1.93 0.05

4 CH—-C+H TS-4 1.13 0.89 1.68 0.87 1.99 0.60 221 0.84

5 CO2(p) — CO: TS-5 030 -0.52 0.09 -0.40 0.17 -0.22 065 -0.28

6 CO,—-CO+0 TS-6 1.45 0.14 1.75 0.11 1.15 -0.74 1.26 -0.57

7 CH,+O—CH,O TS-7 2.40 0.05 2.20 -0.16 - - - -

8 CHO—-CHO+H TS-8 165 0.89 1.96 0.51 - - - -

9 CH+ 0O — CHO TS-9 - - - - 2.48 0.36 2.58 0.29

10 CHO —» CO +H TS-10 0.34 -0.44 151 -0.66 1.20 -0.76 1.14 -0.98
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Fig.S1 Geometries of adsorption configurations and transition
structures in CH, dissociation on Ni8/NixMgyO27(1 0 0).

Color coding: Red, O atoms; Green, Mg atoms; Blue, Ni atoms; Grey, C atoms; White, H
atoms
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Fig.S2 Geometries of adsorption configurations and transition structures
in CO; adsorption and decomposition on Ni8/NixMgyO,7(100).

Color coding: Red, O atoms; Green, Mg atoms; Blue, Ni atoms; Grey, C atoms; White, H

atoms
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Fig.S3 Geometries of adsorption configurations and transition structures
in CHxO formation and dehydrogenation on Ni8/NixMgyO27(100).

Color coding: Red, O atoms; Green, Mg atoms; Blue, Ni atoms; Grey, C atoms; White, H

atoms

S6



