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Research for Separation of Metal Ions

Yu Komatsu

National Institute for Research in Inorganic Materials 1-1 Namiki, Tsukuba, Ibaraki 305-0044 Japan

Both Cs* and Sr?* have been recognized as
serious components of high level radioactive waste.
To separate Cs* or Sr** from other s-block metal
ions, the separation of metal ions has been studied
by an ion-exchange method. An ion exchanger,
composed of dihydrogen tetratitanate hydrate
fibers, H,T1,0,nH,0, was prepared by synthesizing
K,Ti,O, and converting it to a H* form. Ion-
exchange equilibria of alkali and alkaline earth
metal ions on the crystalline fibers were measured
at 298 K. The separation of Cs* from the aqueous
solution containing alkali metal ions, such as Cs*,
Rb*, K*, Na* and Li*, has been studied by the ion-
exchange method. The ion-exchange reaction is
explained in terms of one hydrogen-ion from the
fibers being ion exchanged with one alkali metal
ion in the aqueous solution. As the selectivity series
of the ion-exchange system using dihydrogen H,Ti,
0O,nH,0 fibers was Cs*>Rb*>K*>Na*>Li*,Cs*

can easily separate from other alkali metal ions.

Separation of Sr** from other alkaline earth metal
ions was also studiedby the same ion-exchange
method. The selectivity series of the ion-exchange
system using H,Ti,0,nH,O fibers was Ba?*>
Sr2+>Ca?t>Mg?". The ion-exchange reaction is
explained in terms of similar reaction to that for
alkali metal ions except the divalent effect. To
immobilize Sr** in the fibers, the structure of SrTi,
0,nH,0 were changed to a perovskite structure by
aheat treatment method. To Improve the separa-
tion of these metal ions,quantitative separation
systems have been studied in the synergetic extrac-
tion of alkali and alkaline earth metal ions with
benzoyltrifluoroacetone(BFA) and tri-n-butyl-
phosphine oxide(TOPO) into cyclohexane in the
presence of cryptand as an ion-size selective mask-
ing reagent.

Diazapolyoxabicyclic ligands(Cryptands) exibit
the possibility to separate alkali and alkaline earth

metal ions.
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