Abstrakt

Cilem diplomové prace bylo vypracovani reSerSe a nalezeni vhodné metody pro stanoveni
americia ze vzorklli provoznich radioaktivnich odpadd. ReSers$ni ¢ast pojednava nejprve o
vlastnostech americia, poté o ¢lenéni radioaktivnich odpadt a nakladani s nimi. Dale je
reSerSni C¢ast zaméfena na teorii separacnich metod a na ptiklady jejich uziti pro separace
americia (¢i minoritnich aktinoida jako celku) z provoznich radioaktivnich odpadi. Zavérem
prvni ¢asti prace jsou ukazany a popsany pouzivané metody detekce americia s dirazem na

spektrometrii zateni a, jejiz soucasti je i kapitola o ptipravé vzorkl elektrodepozici.

Pro experimenty byla zvolena separace americia z roztoku koncentratu kyseliny borité
Z odparky jaderné elektrarny Dukovany pomoci extrakéné chromatografického systému
TODGA-PAN/kyselina $tavelova. Zkoumany byly zavislosti hmotnostnich rozdélovacich
koeficientll americia z roztokli koncentratu o riizném fedéni i modelového roztoku kyseliny
borité na pH Vv kyselé oblasti (upraveno pomoci HNO3), kineticka zavislost sorpce americia na
case, vlivy vybranych slozek koncentratu na hodnoty hmotnostnich rozdélovacich koeficienti,
kapacita extrakén¢ chromatografického systému a profil eluce americia roztokem kyseliny
Stavelové. Vybrané charakteristiky jako kinetika a zavislost hmotnostnich rozdé¢lovacich

koeficientli na pH koncentratu byly porovnany s komer¢nim extrahentem DGA.

Bylo zjisténo, Ze v prostiedi 40% koncentratu z odparky probiha sorpce americia
pomérné rychle a je dosazeno ~ 97 % rovnovahy jiz po pilhodinovém kontaktu fazi.
Americium sorbované na kolonu naplnénou materidlem TODGA-PAN zroztoku 40%
koncentratu bylo eluovano roztokem 0,25M kyseliny §tavelové. Béhem tohoto experimentu
bylo zjisténo ze, eluci americia o aktivité ~6 kBq ziskame téméf vSechnu aktivitu
(97,43 +£0,97 % resp. 98,26 + 1,77 %, dle pouzité detekéni metody) jiz po prutoku cca
1,7 mL (7,1 BV) elu¢niho roztoku. Kapacita kolony pii sorpci americia ze 40% koncentratu je
vsak daleko vys$si a bylo ukazano, ze pii prichodu 238 BV mobilni faze dochézi k pruniku
pouze necelého 1 % americia. Nizsi stupen fedéni vSak neni vhodny ani z hlediska hodnot
hmotnostnich rozdélovacich koeficientli, ani z hlediska kapacity kolony. Pfi porovnani
vlastnosti extrahenti TODGA-PAN a DGA bylo zjisténo, ze TODGA-PAN méa nckolikrat
rychlejsi kinetiku, avSak pfi sorpci americia na TODGA-PAN se uplatiiuje sorpce na nosic,

kdezto u DGA nikoliv.
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Abstract

The diploma thesis is focused on research work and on developing of an experimental
method on the “Determination of americium in operational radioactive waste” topic. At first,
theoretical part discusses americium properties and radioactive waste classification and
management. Subsequently, this part is also focused on general theory of selected separation
methods and related examples of americium (or minor actinide group) separation from
operational radioactive wastes. Last part of this research chapter deals with americium
detection methods with emphasis on alpha spectroscopy, including extensive subchapter

devoted to samples preparation via electrodeposition method.

In the experiments, the attention was paid to separation of americium from boric acid
concentrate coming from the Dukovany Nuclear Power Plant by an extraction
chromatographic system of TODGA-PAN resin/oxalic acid. The system characterization
consisted of americium weight distribution ratios determination in the system dependence on
pH in acidic region (adjusted by HNOg3), measurement of Kkinetics of this process,
determination of influence of selected concentrate components on weight distribution ratios,
capacity experiments of this extraction chromatographic system, and elution profile of
americium stripped by oxalic acid determination. In addition, some selected characteristics
(kinetics and weight distribution ratios and their pH dependence) were compared to results

obtained with commercial DGA resin.

As a result of kinetics study, it was found out that about 97 % of the equilibrium has been
reached after half an hour of phase contact. After americium loading on the TODGA-PAN
resin filled column from the 40% boric acid concentrate, a stripping with 0.25M oxalic acid
solution was carried out. This study revealed that almost all of the loaded approximately
6 kBq activity (97.43 = 0.97 % or 98.26 + 1.77 %, depending on the detection method used)
was stripped by about 1.7 mL (7.1 BV) of stripping solution. Furthermore, when loaded from
40% concentrate solution, americium can be captured on the column in much greater quantity.
Capacity experiments revealed that only about 1 % of loaded americium have brokenthrough
after loading 238 BV of this mobile phase. However, lower dilution ratio is not suitable for
this separation method when weight distribution ratios and column capacity should be taken
into consideration. In the end, comparison of mentioned resins showed that DGA has

considerably slower kinetics but there is no sorption on its inert matrix.
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