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Europium a Baryum jako modelovy piiklad



Abstrakt

Dilezitost stanovovéani “°Sr vyplyva pifedev§im zjeho vyznamného zastoupeni
v produktech jaderného $tépeni, chemické a biochemické podobnosti s vapnikem, a z toho
vyplyvajici moznosti zabudovani Sr do organismu (zuby, kosti atd.). 05 je pro Cloveka
potencionalné¢ nebezpecné predevSim kvili svému dcefinému radionuklidu 0y které je
vysokoenergetickym f zafi¢em (Ep max = 2,28 MeV).

Na katedie jaderné chemie CVUT v Praze bylo navrzeno pouZiti pevnych extrahentii
obsahujicich di-(2-ethylhexyl)fosfore¢nou kyselinu (HDEHP) zakotvenou na inertnim nosici
polyacrylonitrilu (PAN) pro stanoveni %Sr méfenim aktivity dcefiného produktu Oy
podobnym postupem, ktery byl prezentovan Burnettem a kol. v roce 1975 pro stanoveni ?°Ra
[26]. Pro avodni studii byly pouZivany nuklidy **Eu a **Ba jako chemické homology Y
a®sr,

Pro tyto radionuklidy byla zméfena zavislost hmotnostnich distribu¢nich koeficientd
(Dg) na koncentraci kyseliny chlorovodikové pro pevny extrahent HDEHP-PAN C; ziskané
vysledky byly porovnany se zavislosti Dy na koncentraci kyseliny dusi¢né pro stejny pevny
extrahent. Byla studovana kinetika zachytu europia pro pevny extrahent HDEHP-PAN C. Ze
ziskanych vysledkii Ize usoudit, Ze k dosazeni maximélniho zachytu europia je zapotiebi
pfiblizn¢ 2 hodin. Dale byl zkouman vliv pfitomnosti Zelezitych iontd (hlavni interferujici
prvek Y**) na hodnoty Dy. Jak bylo predpokladano, zachyt europia byl potlatovan jiz pii
relativné nizkych koncentracich Zelezitych iontl. Tento vliv mlze byt omezen maskovanim
zelezitych iontd pifidavkem kyseliny askorbové v prostfedi kyseliny chlorovodikové. Byl
proveden dynamicky kolonovy experiment majici za cil kompletni separaci barya a europia
jako modelt pro Sr/Y z daného objemu vzorku (100 ml) s pouzitim pevného extrahentu
HDEHP-PAN C. Po proteceni poZadovaného objemu 0,1 mol/l HCI nebo vzorku simulujiciho
realné slozeni rostlin v 0,1 mol/l HCI znac¢eného Eu a Ba kolonkou bylo Eu stale kvantitativné
zachycovano pevnym extrahentem, zatimco Ba volné protékalo. Bylo tudiZz dosaZeno uplné
separace Eu od Ba na kolon¢ s pevnym extrahentem HDEHP-PAN C a cil experimentu byl
splnén. Dale byla zmé&fena zavislost procenta priniku Eu na pratokové rychlosti. Prakticky
zadné Eu neunikalo z kolonky ani pfi maximalni pritokové rychlosti dosazitelné na pouzité
peristaltické pumpé€ a europium tak bylo pevnym extrahentem téméf pln¢ zadrZzovano na

koloné.

Ziskané vysledky €ini pouZiti pevnych extrahentii obsahujici HDEHP na inertnim nosici

PAN perspektivni pro stanoveni “°Sr.



Title
Determination of *Sr utilising solid extractants

Abstract

The importance of determination of *°Sr results primarily from its significant presence
in the products of nuclear fission, chemical and biochemical similarities with calcium and the
resulting possibility of Sr incorporation into the body (teeth, bones, etc.). *Sr is potentially
dangerous to humans mainly because of its daughter radionuclide Y, which is a high-energy
B- emitter (Eg, max = 2.28 MeV).

Application of solid extractants containing di-(2-ethylhexyl)phosphoric acid (HDEHP)
in the support based on modified polyacrylonitrile (PAN) has been proposed at the CTU in
Prague, Department of Nuclear Chemistry, for the determination of “°Sr by means of
measuring the activity of its *°Y daughter utilising a procedure similar to that developed by
Burnett et al. in 1975 for the determination of ?®Ra [26]. For the introductory study, ***Eu
and **Ba were used as chemical homologues of *°Y and *°Sr.

For these radionuclides, dependence of mass distribution coefficients (Dgy) on the
hydrochloric acid concentration were measured for HDEHP-PAN C solid extractant; the
results obtained were compared with dependence of Dy on the nitric acid concentration for the
same extractant used. The kinetics of europium uptake has been studied for solid extractant
HDHEP-PAN C. The results show that approximately 2 hours are required to achieve the
maximum uptake of europium. Further, influence of the presence of iron (Y major interferent)
ions on the Dy values was determined. As expected, the Dy, values were suppressed already
by relatively low iron concentrations. The influence of iron ions could be masked by the
additions of ascorbic acid if working in hydrochloric acid. A dynamic column experiment was
performed aimed at complete separation of europium from barium as models for the Sr/Y
from a given sample volume (100 ml) using the solid extractant HDEHP-PAN C. After
passing the desired volume of 0.1 mol/l HCI or the sample simulating the real composition of
plant in 0,1 mol/l HCI labeled with Eu and Ba through the column, Eu was still quantitatively
retained by solid extractant while Ba was passing through freely. Hence, the possibility to
achieve a complete separation of Eu from Ba on a column of solid extractant HDEHP-PAN C
has been confirmed. Moreover the dependence of the per cent break through of Eu on the flow
rate was investigated. Virtually no break through of europium was observed even at the
maximum flow rate achievable on the peristaltic pump used and europium was almost fully
retained by solid extractant in the column.

The results obtained make application of solid extractants containing HDEHP in PAN
support prospective for ®Sr determination.
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