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Thermodynamic and chemical properties of elementary actinide molecules are important for the prediction of their potential roles in technological applications, as well as to enhance the fundamental understanding of actinide chemistry.  We are both determining and refining thermodynamics and chemistry of neutral and ionized actinide oxide molecules via gas-phase reactions of actinide ions in a Fourier transform ion cyclotron resonance mass spectrometer.  Oxidation reactions provide the important actinide-oxygen bond energies, BDE[An+-O] and BDE[OAn+-O].  Electron transfer reactions provide ionization energies, thereby enabling direct derivation of bond energies for the neutral species, AnO(g) and AnO2(g).  Our initial studies have focused on oxides of U, Np, Pu and Am; new and significant thermodynamic results have been obtained for each of these systems.  Recent studies have focused on doubly-charged ions—results have included the first preparation and characterization of the bare neptunyl and plutonyl ions, NpO22+(g) and PuO22+(g).  Future studies will extend this work to other actinides, including Pa and Cm, as well as to other types of actinide molecules.
This work was supported by the Division of Chemical Sciences, Geosciences, and Biosciences, U.S. Department of Energy under contract DE-AC05-00OR22725 with Oak Ridge National Laboratory, managed and operated by UT-Battelle, LLC.
