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By 
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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.2  Chemical structures and abbreviations

of the present extractants.
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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.

Sequence of rare earths (REs)
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    experimental conditions.

! "#$% &''()*+, -./-01 2()+,

3 "#$% 4''()*+, -./-01 2()+,

5 "#$% (2'()*+, -./-01 2()+,

6 "#$% 4''()*+, -./-01 7()+,

8 "#$% 4''()*+, -./-01 1()+,

9 "#$% 4''()*+, .-01 :;1()+,

< "#$% 4''()*+, .-01 4()+,

= >??@#A 4''()*+, -./-01 B()+,

CD!EFG H!EFG

Table 1  Experimental number and various
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