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Conformation Models

For the construction of the surface finite models, the bulk structure of the metal oxide was
used as the starting point, the crystallographic parameters were taken from the databank of
BAND software. Then, the bulk structure was optimized using BAND software with the
PBEsol/TZP level of theory. Finally, surfaces were obtained from Miller's indices (001) and
(110), using the tool to build BAND slabs.

Adsorbates where individually optimized using B3LYP/TZP level of theory. Afterwards, a
slab of optimized adsorbate was generated Then, this slab was used to perform the
optimizations over the surface-slab from the optimized bulk solid. We placed both slabs
together constraining only the metallic oxide coordinates, the initial distance between
adsorbate molecules and surfaces was 5 A. Different initial adsorbate orientations were
tested, resulting similar optimized geometries, the conformation with lowest energy were
used to perform the analysis.

In steps:

Obtaining crystallographic parameters of each oxide

Bulk structure optimization

Obtaining surfaces from drawings (001) and (110)

Creation of an adsorbate sheet from previously optimized molecular coordinates.
Conjunction of the system of both layers, varying the orientation of the adsorbate, but always
at 5 A between one of the oxygens and the most exposed metal atom.

The geometry of the entire system was optimized.

7. Similar conformations were obtained and those with lower energy were taken for analysis.
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Figure S1. Scheme of models formation

Relative energies for CO; adsorbate

For the calculation of the relative energies of the adsorbed species of CO2, the coordinates were taken
only of the adsorbed CO, molecule (without the surface) and a single point was made to calculate the
energy of this species in isolation. Finally, the relative energy was calculated A using the following
equation:

A = Ejinear — Eadsorbed

where Ejjpeqr 1S the optimized linear CO; energy and E,gsorpeq COrresponds to the energy of the
isolated CO- using the adsorbed geometry. Both using the same level of theory, BSLYP/TZP.

Coordinates of adsorption models (xyz)
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