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Elucidation of lanthanides extraction pattern based on chemical bonding
evaluation
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Aiming to develop partitioning and transmutation strategy of high-level
radioactive liquid waste, effective separations of minor actinides and lanthanides have been
required. This study focused on lanthanides extraction pattern to discuss geometrical and electronic

structures of lanthanide complexes with several extractants by using density functional theory
calculations.
Chemical bonding analysis combined with Moesshbauer spectroscopic parameters as well as systematic
electronic state analysis using chalcogen- and pnictogen-donor ligands revealed that d- and
f-orbital electrons contribute to coordination bonds with the ligands. We also discussed lanthanides
pattern based on complex formation reactions between lanthanides and amide-type extractants.
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