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Selective extraction of Yb*" with the crystal of an ammonium salt of calix[4]arene-1,3-
diphosphonic acid (Graduate School of Engineering, Tohoku University) (OMayu Osawa,
Sahoko Sumida, Yutaka Kato, Naoya Morohashi, Tetsutaro Hattori

The demand for high-purity rare-earth metals is ever increasing owing to their wide
applications, such as manufacturing superconductors, optoelectronic materials, catalysts, and
so on. At their metal separation and purification stages, solvent extraction is generally used. To
reduce environmental loading, it is desired that metal ions can be directly and selectively
captured from water with solid extractants. We previously reported that calix[4]arene-1,3-
diphosphonic acid 1 selectively extracts heavy rare-earth metal ions in solvent extraction.! In
this study, we examined the extraction of Yb** from water using crystals of an ammonium salt
(2) of compound 1. To an aqueous HCI containing metal ions (1 molar equiv each to 2) were
added crystals of compound 2 and the suspension was stirred at a fixed temperature.
Extraction % (£%) was calculated as the decreasing of the metal concentration in the aqueous
phase. In a competitive experiment, the crystals of 2 selectively captured Yb®" over Eu** and
La* at 60 °C (Fig. 1). The extraction rate and selectivity were superior to those at 30 °C,
indicating that the selectivity toward Yb®* is originated from the thermodynamic stability of
Yb®* complexes in the crystals.
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