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Supplementary Table S3. Parameters used in genetic algorithm.

genetic Algebra 30
population size 50
crossover probability 0.5

mutation probability 0.2
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Supplementary Figure S1. (a) Evolution along the 3d series according to DFT prediction, and the
electron density difference plots of (b) F and (c) Cr adatom adsorption on graphene.



Supplementary Figure S2. Prediction performance plots with train, validation, test and the all

dataset.
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Supplementary Figure S3. Evolution transition metal according to ML prediction.



Supplementary Box S1.
The GGA in PBE format and the PAW method are employed. A plane wave basis with

a cut-off energy of 380 eV and "3x3x1" k-sampling in Brillouin zone are used. The
Graphene/Mg interfaces are shown in supplementary Figure S4. Mg atoms cut off along
Mg (0 0 0 1) facet are used as the metal matrix with one graphene layer. The vacuum

layers of 10 A is used. Cohesive energy (E_,,) is calculated as
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Gra /IMg+M
Ep = ———— E
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(aEgtom + bEatgm + cEgtom — total )

where a, b and c are the number of atoms, Eg;,, is the energy of single atom, and

EGra /Mg+M
total

is the energy of graphene/Mg+M interface.



Supplementary Table S5. Bond population analysis of Graphene/Mg interface. The bonds with the

strongest bond strength are as follows.

Interface Bond

Population

Length (A)

C-Al
Graphene/Mg+Al C-Mg
Mg6-Al2
C-Zn
Graphene/Mg+Zn C-Mg
Mgl5-Zn3
Cl15-Cal
Graphene/Mg+Ca C-Mg
Mg-Ca
C-Li
Graphene/Mg+Li C-Mg
Mg5-Lil

0.11

-0.20
-0.07

2.95
2.85
2.80
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Supplementary Figure S4. Mulliken Population analysis of Graphene/Mg+M interfaces.
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Supplementary Figure S5. Partial density of states (PDOS) for Graphene/Mg interface (a) Mg+Al,

(b) Mg+Zn, (c) Mg+Ca and (d) Mg+Li.



Supplementary Figure S6. Electron density difference of Graphene/Mg interface (a) Mg+Al, (b)

Mg+Zn, (c) Mg+Ca and (d) Mg+Li.



