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	Bonding in Actinide Complexes—Actinide Ion Chemistry in the Gas Phase*
Gibson, J.K.a; Haire, R.G.a; Marçalo, J.b; Santos, M.b; Pires de Matos, A.b
a Chemical Sciences Division, Oak Ridge National Laboratory, P.O. Box 2008, Oak Ridge, TN  37831-6375, USA

b Departamento de Química, Instituto Tecnológico e Nuclear, 2686-953 Sacavém, Portugal
Fundamental aspects of chemical interactions in molecular species comprising actinides with main group elements remain largely unresolved.  To address this deficiency, we are studying gas-phase reactions of bare and ligated actinide ions with inorganic and organic molecules.  The determined reaction rates and product distributions elucidate bonding in actinide oxides, organoactinides, and other actinide complexes.  Two recent examples will be described.  We have synthesized and characterized the bare actinyl ions, UO22+, NpO22+ and PuO22+, and have derived properties that demonstrate relevance to condensed phase actinide chemistry—for example, the actinyl hydration enthalpies, ΔHhyd[AnO22+].  The species formally corresponding to “protactinyl”, PaO22+, has also been synthesized.  Reactions of AnO+ (An = Th, Pa, U, Np, Pu, Am) with alkenes are being studied to elucidate the role of the 5f electrons in molecular bonding.  Among the intriguing results in this area is the anomalously high dehydrogenation reactivity of PaO+, which is believed to reflect participation of the 5f electrons of Pa in C-H bond activation.

* Research sponsored by the Division of Chemical Sciences, Geosciences, and Biosciences, Office of Basic Energy Sciences, U.S. Department of Energy, under contract DE-AC05OR22725 with Oak Ridge National Laboratory, managed and operated by UT-Battelle, LLC; and by Fundação para a Ciência e a Tecnologia.  M. Santos is grateful to FCT for a PhD grant.
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