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Development of separation technique of 4f and 5f elements with optical switching
of oxidation states

Matsuda, Shohei
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We investigated resonance-enhanced multiphoton charge transfer (REMPCT) via

f-f transitions in lanthanides and actinides complexes. The quantum yields of each step of
two-photon reduction of trivalent europium in methanol were determined. In addition, we found REMPCT
in a nitrate complex of trivalent americium. This is the first observation of REMPCT for actinides
and also the first finding of oxidation for f-block elements by REMPCT. Laser-irradiation
experiments, synchrotron radiation X-ray absorption fine structure analyses, and quantum chemical
calculations revealed its mechanism. Furthermore, we demonstrated laser-assisted element separation,
which is a novel separation method for f-block elements using optical control of their oxidation
states through REMPCT in combination with solvent extraction.
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[Matsudaet al., Chem. Phys. Lett. 802, 139759 (2022)]
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