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Cation-Exchange Separation of the Transplutonium
and Rare-Earth Elements

Hirokazu UMEZAWA, Shin-ichi ICHIKAWA and Haruo NATSUME
Division of Chemistry, Tokai, JAERI

( Received September, 1973 )

Various_gel— and porous-type resins were tested
for use in the cation—exéhange chromatography with
an eluent of 11.7 M hydrochloric acid. When gel-type
resins were used, very fine resins, such as colloidal
agegregate, were needed to perform good separation,
The lower cross-linkage resins prdvide the larger
number of theoretical.plates of the column, but the
distribution coefficients and separation.factor become
.smaller. While those coefficients obtained with the
porous-type resin were similar to those obtained with
the gel type of the same cross~linkage, the number of
theoretical plates for the porous type increased by
a factor of about 3 and talling in thé elution curve
decreased remarkably. Three groups of Am-Cm, Y; and
Eu-Ce can be well separated by using a 4 mm diam. x
20 ém height column of a porous-type resin, DIAION

CPKO08, 35/L , with 11.7 M hydrochloric acid.
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Table 1 Cation-exchange resins tested

Brand

DVE content

high-porous.

Grain size Type
| (p) (%)

DOWEX 50 X-12 <35 12 gel
DOWEX 50 X-4 <35 .4.: gel
DOWEX 50W X-8 35-75 8 gel
DIAION SK 1 75-100 8 ‘gel
DIAION CKOS8 22.5 8 gel
DIAION CPK(8 35 8 porous
DIAION CPKO8 75-100 8 porous
DIAION CHPK1O 26 10

a 4mm diam. x 240mm column

: : Table 2 ‘_Separation factor and number of theo:_rétical_plate obtained from

| Run ion—exchange resin Grain size Flow rate v (am) v(Y) O(Km N’
- () (ml/hx) (ml) {ml)

1 DOWEX 50 X-12 <35 0.76 7.0 19.3 2.7 36

2 DOWEX 50 X-4 <35 0.75 4.4 9.6 2.2 270

3 DOWEX 50W X-8 35-75 2.88 5.2 13.3 2.5 33

3 DIAION SK #1 75-100 3.02 4.5 12.4 2.7 24

5 DIATION SK %1 75-100 1.24 - 4.9 13.3 2.7 32

6 DIAION CKOS 22.5 0.48 5.2 13.1 2.5 690

7 DIAION CKOB 22.5 1.25 . 4.5 12.4 2.7 310
8 DIAION CHPK1O 26 0.67 4.2 7.4 1.8 ca.1200

9 DIAION CPKO8 35 0.76 5.3 12.5 2.4 890

10 DIAION CPKOS 35 2.60 5.0 12.6 2.5 290

11 DIAION CPKO8 75-100 "1.26 5.1  12.8 2.5 110

12 DIAION CPKOB 75-100 2.94 5.1 12.3 2.5 60
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Fig. 2 Ion-exchange chromatograms obtained by using

porous-type resins with 11.7M hydrochloric
acid solution
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Fig. 4 Elution curve of the chromatographic separation

of the Am.Cm, Y, and Eu-Ce groups
( ® ;¢ activity of Am, A 5 a activity of Cm,
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