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Plutoniumionsin the 5+ and6+ oxidationstatesarefoundin the plutoryl forms, (PuQ;)* and(PuG;)*, respectiely. The speciation
of thesetwo complexes was examinedusing density functional theory (DFT) methods. More specifically we usethe Amsterdam
Density Functional(ADF) code,which includesrelatiistic effectsandgeneralizedyradientcorrections.The coordinationnumberfor
the numberof watermoleculesaroundeachof thesespeciesaswell asthe bondlengthbetweerthe plutoniumion andthe waterbased
oxygenatoms,are determinedand comparedo experiment- which usesXANES (X-ray AbsorptionNearEdge Spectroscop) and
eXAFS (extendedX-ray AbsorptionFine Structure)spectroscop Furthermorewe have examineddifferentgeometricairrangements
for the water moleculesin thesecomplexes. Optimizedstructureswith real frequenciesare obtainedand provide us insightinto the
chemicalinteractionsnvolvedin the solvationof plutoniumspecies.



