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Abstract: The ion chromatography for the separation of plutonium species which are suggested to be
Pu'*, Pu**, PuO," and PuO,?* in natural water was studied. Two separation methods were performed; 1)
two-column method containing each of SiO~ and SiO-SO;~ cation exchanger, 2) IC with an AG11 column
and the eluent of oxalate/nitric acid. Separation conditions for Eu**, Th**, NpO;* and UO,** in place of
plutonium species were acquired from preliminary tests. When these conditions were applied to separate the
plutonium species, two-column method was separated them successfully. However, the IC method with
oxalate eluent was difficult in the separation of plutonium species due to the change of Pu** and PuO;?* to
Pu** and PuO: ", respectively.
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Fig. 1. Electrochemical cell for the preparation of PuQ,?*
and PuO;".
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Fig. 3. Schematic diagram of IC/ICP-MS for the analysis of plutonium species.
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Table 1. Results of separation for NpO,*, UO.**, Eu’*

and Th** by a two-column method Unit: %
Ion exchanger  Si60 .

* and SCX SCX il?
Eluent 001M 05M 5M 5M
Sample HCIOq4 HCIO, HCl HCl1
NpO.* 959 3.1 08 0.1
U0 00 94 0.6 00
Eu*" 00 03 992 0.5
Thi* 00 0.0 24 976
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Table 2. Results of separation for plutonium species by a two-column method Unit: %
fon exchanger Si60 and SCX SCX Si60
Eluent 001M 03M 05M 06M 07TM SM M
Sample u HCIO, HCIO, HCIO,4 HCIO,4 HCIO4 HCI HCl
Pu*t 14 1.7 6.2 90.8
<0.1 14 95.9 2.8
Puj +
<0.1 <0.1 26.6 377 357
4.5 27.1 590 93
N 0.1 70.8 26.6 24
PuO>- + .
0 287.6 10.7 1.6
*PuQ,* 80.5 19.5 <0.1

* 15 ml of eluent was used, contrary to 5 ml in other case.
> PuO; " sample solution contains about 20% PuO*+.
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Fig. 4. Chromatogram of Eu’*, Th**, NpO:* and UO**.

Sample : 1-5ng/ml of Eu’*, Th**, NpO:* and UO;** in 0.005M HNOs; Eluents : (a) 0.25 M oxalic acid, (b) 0.25 M oxalic
acid-+0.17 M HNO;; Flow rate : 1 ml/min.; Column : Dionex AG11; Injection volume : 93 pl
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