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Potential energy surfaces (PES) of the 3D(5d96s1) ground state
and 1S(3d10) lowest excited state of the Pt-O2 interaction were
achieved by using variational and perturbative MRCI and pseudopotential relativistic methodologies in order to obtain distances
and energies of adsorption. Platinum atom RECP xenon type was
calculated through Gaussian basis set contracted to triple-zeta
scheme (3s1p4d)/ (111/1/211), while oxygen atom RECP helium
type was calculated through Gaussian basis set contracted to double-zeta scheme (4s4p1d)/ (111/1/211). These calculations have
been carried out based on good results obtained for Pt-O and O-O
interactions in agreement with experimental data, then we used the
same basis sets to calculate Pt+O2 interactions.
In here, the reaction mechanisms between Pt and O2 are established by using symmetry C2v, by fixing platinum atom and bringing
in O2 molecule perpendicularly to the axis of symmetry with distance as reaction coordinate. Single point step by step calculations
have been accomplished, consequently each energy eigenvalue ob

tained by means of the Shrödinger equation solution corresponds
to the potential energy calculations, because kinetic energy is

cero in each step. The equilibrium points obtained corresponds to
chemisorption, due to a very high energy as shown in (Figure 1),
where the solid curve minimum is located at (3.0Å,325 Kcal mol1
(14.09 eV)) and the dashed line curve is at (3.1Å,840 Kcal mol-1
(36.43 eV)). According to literature [Atkins], these values correspond to chemical adsorption (chemisorption). Then, the generated bond is very strong. These attractive potential energy curves
exhibit two avoided crossings, and their dissociation energies are
hardly reached at room temperature, according to the conformations used to generate them. Oxygen reduction reaction (ORR) is
still one of the main problems in PEM fuel cell designs [1-3]. The
sluggish reaction kinetics of ORR requires an effective electrocatalyst to make fuel cell reach a practical level [4]. On the other hand,
the most stable PtO2 intermediate molecule generated is located at
the global minimum of these two potential energy curves, each one
with different state.

Figure 1: Potential energy curves of the Pt + O2 interaction at the 3D and 1S lowest states. The continuous line corresponds to 3D ground state,
and dash line to 1S lowest exited state. The minimum correspond to PtO2 complex generated, here in the ground state, and the first excited
state.
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Actually, there is an intense research using platinum at least in
four different complexes against hypoxia, which is low oxygenation
in blood [5-7]. Then, ab initio calculations might help in designing
intermediate molecule complexes for treatment of this kind of
cancer. Our results do not match with ab initio DFT calculations
supported on experimental data [8], because these are ten times
below of our results that correspond to preliminary calculations.
Then, there is more research to carry out when right basis sets will
be got for new ab initio calculations.
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