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79Se in radioactive waste
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% 79Se in radioactive waste

J Long half life (~ 10° years)

) Considered in assessment studies of waste storage or disposal

and monitoring

J High-level radioactive samples

Impact curves of the most contributing
radionuclides in terms of long safety
assessment regarding the effective

dose to adults (ONDRAF/NIRAS, 2019)
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% 79Se in radioactive waste

[ Environmental protection
3 Toxicity of selenium [Se(IV) or Se(VI)]

Immobilization

 Present in trace levels in high level waste

Removal of radionuclides occurring at high level activity
(e.g. 99Sr, 13/Cs or ®°Co) to decrease the global activity of

the sample
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~e 79Se determination

] Beta particle emitter 2 7°Se to 7°Br

o E.. > 150 keV

1 Selenium oxidation adjustment needed

J Possible species: Se(lV) as SeO,;% or Se(VI) as SeO,*

J Chemical separation applied

lon exchange

Metallic Se
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Distillation ‘

Br removal Global activity Gravimetry



. Challenges on 7°Se determination

] 7°Se measurement

| Liquid scintillation

ICP-MS . AMS
counting
Isobaric Spectrometric interferences Isobaric interferences
interferences PTc, 47Pm, 151Sm, 93Zr, 53N 798
79Br or 241Pu

] Different Se oxidation states = Se(/V) / Se(VI)

Differences in chemistry

] Lack of 7°Se reference material or standard solution



0o Newresin-based material for
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selenium radiochemical separation

Principle of piazselenol formation

 A#nal. Chim. Acta, 27 (1962) 288294
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.~ First approach to SE Resin

Previous results reported by Dirks et al. 2016 @2 A sb @ seV in
B Ga Ge O Te

1052 105
103 102 e 1O
. s 4@ O g0
102 o ERORE L AN el R 10 A : LB
/” 22 0
101 5 N " O [ 10% o . 2 e g
3 -1
a 100 B ° » 3 g 10 -0
10-1 o ¢ B 4 10- B B
. 10-3 N =
10-2 Y N, .,
F ® 104
10 U 10-5 v
10-A| A T T T T T T T 1 10'6| T
S > O F o W o o o O O O
Q-Q\\& Q\Q = B ) S o Q-Q'\@ Q,\\‘ R ‘I«Q %Q E ‘bé



% Firstapproach to SE Resin

Previous results reported by Dirks et al. 2016
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. % SE Resin preparation

| @
,. \ New SE Resin >-’3~.
. L‘ \ T RISHKE M

SE Resin Se retention
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% SE Resin preparation

o. [ ]
New SE Resin >'i-:~.
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. e SE Resin loading F
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'f>’-f. SE Resin loading ’
T Oxidation state ]\ o
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"% SE Resin loading

" Relevance of pH |

 Bosca & Mot, 2021 - relevance of pH on piazselenol
formation (pH~1.3)
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. % SE Resin loading

" Relevance of pH

 Bosca & Mot, 2021 - relevance of pH on piazselenol

formation (pH~1.3)

Without prefilter Resin |

104':
103
| T
; I.\\ .r’, \\\
o 102‘. /! \‘."—' **\\
] P S
E ’, \~.
101'. II
1] ©
100 - .
N N o N\ N
& ® L © @Q\ @Q\o L @Q\o

With prefilter Resin |
104-
103-

a 102

1015 , .

100 R e b e e A
2 -1 01 2 3 4 5 6 7 8 9
pH




'--;‘j‘;::--g. SE Resin '.Oading

J] Acid concentration ] Without prefilter Resin

0.05M HCL
10 3, pH 1.3
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f>’-~'\. SE Resin loading

T Different Se standards |

Batch studies 2 50 mg SE resin + 1 mL
solution
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4, Sample preparation for SE Resin

[ Suitable conditions for Se retention |

gﬁa Loading medium: 2.5 M HCl

E% pH adjustment suggested =2 pH 1.3

A Se volatility

Need of PF Resin for reducing extractant
bleeding




T Different Se standards

Batch study: W
* 50 mgresin+ 1 mL solution Load: 2.5 M HCL
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. e On-going tests
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e On-going tests

®
T Comparison with different standards ]\
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\ .. 0 n- gO i n g tests

~ Oxidation state via colorimetric tests

UV-VIS spectrometry

Chromogenic + Se containing
reagent solution Work on-going in
DTU/SCK courtesy
H2N CHS of Matic Dokl
HoN CHj
H H
Se(+IV)
Measurement of I I ) I :[
yd AN
the absorbance gHO H H CH;

Based on: Kalaitzidou K., et. al. 2001



% Work on-going

Batch experiments + elution profiles with specific Se
oxidation state standards

° pH
( Se(+lV) @ ( Se(+VI) @+ Acidconcentration
* Volume

Capacity tests, colorimetric test to ensure Se oxidation
state, durability of SE Resin

Investigation of interferences and development of a
method for Se determination in different samples
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