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ABSTRACT

Optimized geometries, total energies and ¢lectronic structures of some gaseous
atoms and molecules of uranium-oxygen system are calculated with harmonic
vibration analysis using ab initio method. The potential energy surfaces (PESs) of the
uranium oxidation process are also constructed. The calculated optimized geometries,
infrared vibrational frequencies and the first ionized potential energies are in well
accordance with available experimental data. Although Uép, U7s and U6d valence
orbital electrons take part in the formation of U—Q bond, the U5f electrons play an
dominant role in this process and because the energies of USf, Uébd, U7s and Uds
atomic orbitals are close to each other, these orbitals may hybrid and interact with
O2p orbital, simultaneously, to form molecular orbitals of uranium oxides. The PESs
show that different reaction modes result in different product geometries.
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