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Radiological waste characterization
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DTM radionuclides quantification -\,>.,\
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Lack of analytical methods suitable -\,>., :
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Lack of analytical methods suitable 1 e
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Properties of the target DTM

~1*%10°  ~10? ~10° ~107  years

147Pm 151Sm 36CI, 79Se 129|

76 151 191 224 709 keV
Energy
Q

151G m 79Ge  129] 147pm 36C]|

_ Methods and results Conclusions

g



Properties of the target DTM 1 e

T RISHKEM

Expertise in Separation Chemistry

Counts

0 500 1000

Channel
151 | 191 224 709 keV

79Se 129| 147p 36C|
_ U

Methods and results Conclusions 0




T RISHKEM

Expertise in Separation Chemistry

GTUP Periodic Table of the Elements 18
i
2 13 14 15 16 17
9
i F
18.99
Fuorne
17
: Cl
35.45
3 4 5 6 7 8 9 10 11 12 —
35
i Br
53
! |
126.9
Jodine
85
. At
[210]
Astatne
117
. Uus
[294]
Lnunseptam
From CC BY

Background Methods and results Conclusions [



17
Cl
35

Chlorine
>
17 CI @ 53
36
Chlorine

Background

129
lodine

Methods and results

Conclusions

(2



o\

TRIEI—(EM

sample

catalyst PYROLYSER-
zone zon\e Trio™ (6 tubes)
N\ \ Glass
Air/Moist air connectio
( N thermal /Y N\
isolation | Lot
@ /“zone /’—
/ CuO
Quartz sample —
boat I
Quartz furnace tube solution

4

&=

#NTERM&TIDN&L Glass bubbler

Based on Warwick et al. 2010

Concrete

Graphite Wallac

1220w
Background -

Methods and results Conclusions 13

TeScint
Resin




/ =

o\

LS L g

2"d bubbler with 6 mM
Na,CO; (collection of 3¢Cl
not retained by the

microspheres)

Gas adsorption in PS

materials
Based on Mitev, 2016

% 32€Cl in

i % 3¢Cl collected
Few chlorine

released as Cl,
803+ 27

HCl collected in 60+05 501-,_,22
trapping solution 10,8 £ 0,5 60,3+ 2

Background Methods and results Conclusions

trapping
solution

1st bubbler



o\

TRISHKEM
Expertise In oseparation Lhemistry

IEITHSLIY

PS , , 36Clin PS | 3%Cl in trapping
| Trapping solution , _
material material (%) | solution (%)

9715
94 £

PSm 4 mM NaHCO; /" Not detected
CPSm 4 mM NaHCO,

PSresin 4 mM NaHCO;

Nat detected

Chlorine retention in TK-TcScint resin
Longer interaction time needed

No chlorine in ionic (solution) form retained

Background Methods and results Conclusions I



36Cl and ?°I determination in solid Y e

TRISHE M
A MK Expertise in Separation Chemistry

30 mL4 mM NaHCO;
4 Bq 35Cl 45 mL4 mM

« 4Bqg 1% NaHCO;,

w - 95+ 4%
AP ta 129
G N 129] .

129' 0 200 400 60 8 1 # 1] 200 400 600 80 00
nnnnnnn Channel

! ®
o

91+4 %

l ."’ fe *cl
o 36C| .

0 200 A 0 800 1000 o T T T 1
N B -

aaaaaaa

4
®

——
®
L

- Methods and results Conclusions I

Background




35Cl and '%°| determination in solid Y e

I RISHKEM
= .. () Expertise in Separation Chemistry

Application in activated graphite

l‘ 14C 3H, 60Co, 133Bg, 134Cs, 152154F,

15 36Cl in activated graphite

BR1

Compared with
calculated values

) 1
[4-8Bqg™] through activation codes

0 500 1000 1500
Channel

_Methods and results Conclusions 17

Background




35Cl and '%°| determination in solid Y e

I RISHKEM
= .. () Expertise in Separation Chemistry

36Cl memory effect

25, B 36(] signal “ No 3%Cl signal

0 10 20 30 40
Procedural blank samples

AgNO,

Conclusions I8



3°Cl and '*°I determination in solid Y e

T RISHKEM

Expertise in Separation Chemistry

36Cl memory effect

25, B 36(] signal “ No 3%Cl signal

5| g »
£ 15 =
S L
o " _5 2s
] [
=10 58 i; . 8 jii

0 10 20 30 40
Procedural blank samples

White
precipitate

@ AgCl
O

Conclusions 19



35Cl and '%°| determination in solid Y e

I RISHKEM
= .. () Expertise in Separation Chemistry

36Cl memory effect

150

120 36C| reference
»n Precipitate after soaking
€ 90 the pyrolyser tube
>
o
© 60

30
i . e N —
1000 1500
Channel
Background _ethods and results Conclusions

20



35Cl and '%°| determination in solid Y e

T RISHKEM

Expertise in Separation Chemistry

Bubblers
Quartz tubes
sample catalyst PYROLYSER-
zone ZO“\e Trio™ (6 tubes)
N \ |
\ Glass
Air/Moist air _ connectioh =
~ - thermal /
isolation )m.'
/ zone \ |
= \—
I Cuo
uartz sample N .
boat i Trapping
Quartz furnace tube solution
—
S~ )

~

Glass bubbler

_ethods and results Conclusions 2

(

Background




T RISHKEM

Expertise in Separation Chemistry

Grfup Periodic Table of the Elements 18

3 4 5 6 7 8 9 10 11 12

From CC BY

Background

-ods and results Conclusions 27




Background

61
Pm
145
Promethium
3¢
61 oY
Pm

147
Promethium

Methods and results

62
Sm

150

Samarium

62
Sm

151
Samarium

(g

e

»

[ 2

Conclusions 23



17Pm and >'Sm radiochemical

Complete separation of 4’Pm and 1>1Sm from each other
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P Procedure based on Warwick et al. 2022
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R Procedure based on Warwick et al. 2022
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P Procedure based on Warwick et al. 2022
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SE Resin
Se selectivity = Amino compound in ionic liquid
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