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We proved that liquid-liquid extraction (LLE) with crown-ether which was
awarded a Nobel prize in 1987, can be utilized not only for ion separation, but also for isotope
separation. Previously it was found that multistage process of back extraction will be impractical,
due to its Ca concentration reduction with the order of 6 after LLE"s iteration of 4, even though
the largest enrichment of 8 % was obtained at LLE"s iteration of 3. Thus, we developed that the new
procedure that a valuable crown-ether organic solution can be recycled by using just a water and its

Ca concentration can be maintained/kept with just a 20-30 % reduction, simultaneously. This
trade-off relation between Ca concentration (partition coefficient) and separation factor was
verified and its separation factor of this new method was found to be 1.0010+ 0.0003 (about 1/10
compared with the back extraction) and we cleared these two obstacles (Ca concentration and
separation factor)for a multistage process.
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