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Extraction behavior of Rare Earths with Calix[4]arene Compound
Containing Quaternary Ammonium Nitrate on Upper Rim
By
Keisuke OHTO, Ryoji Sugiyama, hiroaki Ishii, Katsutoshi INOUE

Abstract: Quaternary ammonium nitrate type of calix[4]arene derivative has been prepared to investigate
extraction behavior of rare earth metal ions, together with a monomeric analog and a commercial
quaternary ammonium compound. The present extractant only extracts rare earths under the condition
with high concentration of ammonium nitrate. Commercial and the monomeric extractants show light rare
earths selectivity. The calic[4]arene derivative also show light rare earths selectivity, although the size
effect (structural effect based on modification at upper rim) was not obviously observed due to poor

solubility to organic solvent and insufficient extractability.
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Fig.1 Different tendency forthe extraction
of rare earths with diffrent extractants.
Broken line : phosphorus extractant,

solid line : quaternary ammonium extractant.
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Fig.2 Chemical structures and abbreviations
of the present extractants.
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Fig.3 Synthetic scheme of quaternary ammonium
type of calix[4]arene.
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Fig.4 Extraction % of La(Ill) with TOMAN
under various extraction conditions.
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Table | Experimental number and various

experimental conditions.

AHEERE KIBERE
| kixT> | 500 [mM] | NH,NO,| 2 [M]
@| kx> | 100 [mM] | NH,NO, | 2 [M]
®| kiLzTv 20 [mM] | NH,NO, [ 2 [M]
@| kLT | 100 [mM] [ NH,NO,| 6 [M]
®| kLT | 100 [mM] | NH,NO,| 3 [M]
®| FLT> | 100 [mM]| HNO, | 7.3 [M]
@| kT2 | 100 [mM]| HNO, | 1 [M]
~aask)LL | 100 [mM] [ NH,NO, | 8 [M]
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Fig.5 Relation between Extraction % and ionic
radii of rare earths with 3 kinds of quaternary
extractants. (from left, La Pr Nd Sm Eu Gd Ho Er
Y) Filled circle : TEQAN[4]Oct, open circle :
TEQAN[1]Oct, filled triangle : TOMAN.
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