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.« Radiological waste characterization
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. Selection of DTM radionuclides
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" * Determination of DTM radionuclides

Sample treatment >
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Complete sample
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.o Determination of DTM radionuclides

\ Chemical
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.« Determination of DTM radionuclides

Detection limit

Effect of interferences

Time needed for
measurement




0 .
.« Key issues to tackle
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| Key issues to tackle

Lack of reference material

AR AR

No 36Cl/4'Ca reference material (concrete/graphite)

No 7°Se certified standard (validation)

No %7Pm stable isotope (chemical recovery)
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Turnaround time (TAT) and cost of the procedure

Sample > i Chemlcal >
. Measurement
decomposition
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Lanthanides/halogens very similar properties
Different oxidation states of Se

Matrix interferences
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Chlorine lodine
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» « New approach for Se chemical

separation
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+ « New approach for Se chemical
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Influence of pH on Se retention

(2]
0\/0

Bosca & Mot, 2021 = relevance of pH
on piazselenolformation (pH~1.3)

Se(lV} ~ Clear differences between Se*

standard and Se*® retention

Se reduction cycle still needed

| f/PF Resin . 'SE Resin .

@ 1 nL2.5MHCl
© 5ML2.5MHCL

(V1)
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Se reduction using HCl
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Ragnar Bye and Waiter Lund, 1988 = relevance of HCI
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Fig. 2. Reduction of 1.6 pg Se(VI) with 10 ml HCl of various concen-

trations (mol/l) after 30 min in dependence on temperature

Reduction of Se(Vl) (®/e}

100

T(°C)

Fig. 4, Reduction of 1.6 pg Se(VI) with 10 ml HCI of various concen-
trations (mol/1) after 2 h in dependence on temperature



New approach for Se chemical
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oo New approach for Se chemical

separation

Interference removal
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oo New approach for Se chemical
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» « New approach for Se chemical
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@ Selenium

Fixation of Se oxidation state

Interference removal studies

t Chemical recovery

§ Lop

Se-75 diagnostic
NUCLEAR MEDICINE

Application of the procedure
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. “+*1Ca determination in concrete
_ Ca
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@ Complex procedures for matrix dissolution -

Lithium borate fusion
adiochemical separation procedures
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41Ca determination in concrete
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_ “41Ca determination in concrete %
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Chemical separation Calcium
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. “41Ca determination in concrete ¢
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Shorter procedure (~2 working days) and fewer chemicals consumed
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61 62
Pm Sm

147 151
Promethium Samarium

T,,=2.6year T,,=94,7 year
B-emitter E__ 224.1 keV B-emitter E__, 76.4 keV



o o "Pm and »'Sm chemical
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separation "Pm| "Sm

Complete radiochemical separation '*/Pm/7°'Sm
Nd as '¥Pm carrier

Eu as interference
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o o "7Pm and '5'Sm chemical
separation
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Sm

-

151
Samarium

 High [acid] better Sm/Pm retention
* Low [acid] no retention
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o o "Pm and »'Sm chemical

® . 62
separation Pm| ~Sm

Promethium Samarium

27% Sm co-elute

with Prm DGA cartridge (50-100 um)
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o o "Pm and »'Sm chemical
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separation
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® . 62
separation Sm

Samarium

30% Sm co-elute |
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separation Sm
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o o Pm and >1Sm chemical

: ti “Sm
p 151
- Samarium
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Fewer solution volume for
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17 53 r 61 62
Cl I Pm Sm
36 129 147 151
Chlorine lodine Promethium Samarium

[ { CL Resin
Vs
| ‘ LN Resin

@ Interferences removal

34 :
Se
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Selenium

| PFResin ':j SE Resin . |

@ Elution medium for further measurement

@ Method application
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Calcium
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