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Gas-phase chemistry of actinides ions : new insights into the reaction
of UO + and UO +2 with H2O
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Reaction pathways for the interaction of uranium monoxide cations with
water were studied by using different approaches of Density Functional
Theory. Firstly, relativistic small-core pseudopotentials were used togethe r
with B3LYP hybrid functional . In addition, frozen-core PW91-PW9 1
calculations were performed within the ZORA approximation . A close
description of the reaction mechanisms leading to different dissociation
channels is presented, including all the involved minima and transition states . '
Different possible spin states were considered as well as the effect of spin-orbit
interactions (SO-ZORA) on the transition state barrier heights .

The obtained results are compared with recent experimental data 2 as well as
with previous theoretical studies of the reaction of bare uranium cations with
water, 3 in order to analyse the influence of the oxo-ligand in reactivity .
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