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Molecular design of extraction reagents and their_ion discrimination property by
considering undehydrated water molecules and their hydrogen bonds in metal
complexes
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As new concept to prepare recovering reagents for critical metal resources,
we have focused on “ undehydrated water” molecules remaining on the extracted metal ion to improve
extraction ability and separation efficiency by using hydrogen bonds between “ undehydrated water”
molecules and coordinating atoms of ligand. Various spectroscopic studies and measurement of water
contents after the loading of lithium or sodium ion on tripropyl-monoacetic acid and tetraacetic
acid derivatives of calix|[4]arene were carried out. It was found that the lithium ion was loaded on
tripropyl-monoacetic acid derivative with two “ undehydrated water” molecules, consequently
abnormal lithium selectivity over sodium with calix[4]arene derivative was observed. New tripodal
reagents with phosphoric acid donor groups and a diphosphonic acid reagent with alcoholic hydroxyl
group have been prepared to extract a series of rare earth ions to investigate the relation of
undehydrated water” molecules.
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