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Fig. 1 Chemical structures of the extractants.
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Fig. 2 Synthetic routes of the extractants.
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Fig.3(a) '"H-NMR spectra of the extractant 1 and (b) 2.

From top to bottom, original, in the system containing Li, Na, and K.
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Fig.5(b) Effect of pH on distribution of

sodium ion with the extractants 1.

(evaluated by stripping.)
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Fig.6 Proposal model of the co-extraction of sodium itself with the extractant 1.
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Table 1

Cr(il)

complexed with sodium ion.

D)

Extraction data of various metal ions by using the extractant 1

pH [Mi [Mle |[M]org |[Nalelu pH [Mi TM]e [M]org |[Najelu
422 | 2558 | 1.670 | 0.888 | 0.452 428 | 0.852 | 0.001 | 0.851 | 0.429.
430 | 2.064 | 1.254 | 0.810 | 0.442 441 | 0.652 | 0.002 | 0.650 | 0.490
436 | 1.504 | 0.600 | 0.904 | 0.421 468 | 0.465 | 0.002 | 0463 | 0.372
448 | 1158 | 0.232 | 0.926 | 0.421 486 | 0.351 | 0.001 | 0.350 | 0.297
472 | 0572 | 0.005 | 0567 | 0.290 496 | 0.484 | 0.001 | 0.182 | 0.197
cu(l) Ny

pH [Mi [Mle | IM]org {[Nalelu pH [MIi [Mle | [M]org |[Na]elu
519 | 1.383 | 0.440 | 0.943 | 0.544 480 | 1479 | 0.920 | 0.559 | 0.529
517 | 1.008 | 0.081 | 0.927 | 0.537 480 | 1.224 | 0.683 | 0541 | 0.473
516 | 0.712 | 0.024 | 0.688 | 0.513 481 | 0773 | 0.328 | 0.445 | 0.432
513 | 0.446 | 0.001 | 0.444 | 0.471 486 | 0.465 | 0.123 | 0.342 | 0.367
5.13 | 0.183 | 0.000 | 0.183 | 0.234 491 | 0.248 | 0.025 | 0.223 | 0.272
Pl . Ba(ll) -

pH (M [Mle |[Mjorg |{[Na]elu pH [M]i [Mle | [M]org |[NaJelu
457 11748 | 0.149 | 1.559 | 1.190 6.18 | 2.148 | 1.624 | 0.524 | 0.459
465 | 1.346 | 0.002 | 1.344 | 1.047 6.05 | 1.652 | 1.178 | 0.474 | 0.443
475 |.0.949 | 0.000 | 0.949 | 0.808 589 | 1.195 | 0.706 | 0.489 | 0.407
495 | 0.588 | 0.000 | 0.588 | 0.634 572 |1 0825|0338 | 0487 | 0.406
5.06 | 0.261 | 0.000 | 0.261 | 0.323 557 {0578 | 0.072 | 0.506 | 0.356
Mn(ll) ~ La(in

pH [Mi [Mle_|[M]org |[Najelu pH [Mi [Me_|[M]org |[Najelu
493 | 1.641 | 1.108 | 0.533 | 0.558 468 | 1.416 | 0.950 | 0.466 | 0.471
496 | 1.438 | 0.774 | 0.664 | 0.546 473 | 1.202 | 0.716 | 0.486 | 0444
5.02 | 0.895 | 0.430 | 0465 | 0.467 472 | 0.872 | 0.390 | 0.482 | 0.449
506 | 0612 | 0.219 | 0.393 | 0.428 473 | 0678 | 0.192 | 0486 | 0.424
544 | 0.331 | 0.087 | 0.244 | 0.351 496 | 0.413 | 0.060 | 0.355 | 0.416
Ag(h) Yh(iih

pH [Mii Mle |[Mjorg |[Nalelu pH [ [Mle_| [Mlorg |[Nalelu
494 | 1.811 | 0671 | 1.140 | 0.717 454 11792 | 1.037 | 0.755 | 0.490
497 | 1.402 | 0.416 | 0.986 | 0.632 458 | 1523 | 0.633 | 0.890 | 0.489
504 | 0.879 | 0.101 | 0.778 | 0.476 462 | 1.158 | 0.329 | 0.829 | 0.455
5.06 | 0.586 | 0.005 | 0.581 | 0.324 472 | 0.804 | 0.085 | 0.739 | 0.418
513 | 0.321 | 0.000 | 0.321 | 0.187 488 | 0.448 | 0.000 | 0.448 | 0.367

%6 NaJbFEd CH TR NaE B R A ZTET & IS HI S 2 DT 43k
SR OME & B2 A WEASEN L Z2 D, 10, HHA2 0% & IEEBE L )
B A~ — D E IR & & 7200 1 SCH OB 1T Na & RBFICHI S NIz S B A+ ¥ D
BRSNS T, MEH L OMEED XD b XD ECRBEED R R Lo L BE

ENbo
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Conitrol of selectivity for metal ions by adding salts
in the extraction with calixarene compounds and

development of novel separation system for metals

Katsutoshi Inoue and Keisuke Ohto
Department of Applied Chemistry, Faculty of Science and Engineering,
Saga University

Summary

Calixarene compounds that are well-known as excellent ionophores were
employed as extraction reagents to investigate the effect of the addition of salts
on the complexation with metal ions.

Calix[4]arene carboxylate was found to selectively extract sodium ion over
other three alkali metal ions, Li, Na, and K, and to extract two sodium ions
with unit molecule. This behavior is very peculiar to calix[4]arene compounds
in the extraction of alkali metal ions.

From aqueous solutions containing one of these three alkali metal ions, the
extraction of rare earth metal ions were carried out with calixarene
carboxylate to examine the effect of these coexisting alkali metal ions. The
extraction ability and selectivity were significantly enhanced only by sodium
ion. This enhancement is suggested to be attributable to the co-extraction with
sodium ion. That is, calix[4]arene derivative extracts sodium ion at first, and
then furthermore rare earth metal is co-extracted.

In the extraction of copper ion, the addition of sodium ion to aqueous
solution also enhances the extraction. It is also attributable to the co-extraction
of sodium ion.

The extraction ability and the selectivity for metal ions of calix[4]arene
carboxylate is significantly affected, which will enable by the addition of
sodium ion. The development of novel separation technique for metal ions
controlled by the addition of sodium ion.
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