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Plutoniumionsin the5+ and6+ oxidationstatesarefoundin theplutonyl forms,(PuO� )
�

and(PuO� )
� �

, respectively. Thespeciation
of thesetwo complexes was examinedusing density functional theory (DFT) methods. More specifically, we usethe Amsterdam
DensityFunctional(ADF) code,which includesrelativistic effectsandgeneralizedgradientcorrections.Thecoordinationnumberfor
thenumberof watermoleculesaroundeachof thesespecies,aswell asthebondlengthbetweentheplutoniumion andthewater-based
oxygenatoms,aredeterminedandcomparedto experiment- which usesXANES (X-ray AbsorptionNear-EdgeSpectroscopy) and
eXAFS(extendedX-ray AbsorptionFineStructure)spectroscopy. Furthermore,we have examineddifferentgeometricalarrangements
for the watermoleculesin thesecomplexes. Optimizedstructureswith real frequenciesareobtainedandprovide us insight into the
chemicalinteractionsinvolvedin thesolvationof plutoniumspecies.


