-

View metadata, citation and similar papers at core.ac.uk brought to you byﬁ CORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
>

Validation of radiochemical methods for the determination of difficult-to-measure
nuclides using LSC

Vajda, Nora; Molnar, Zsuzsa; Bokori, Edit; Osvath, Szabolcs; Parkanyi, Dénes ; Braun, Mihaly

Publication date:
2017

Document Version _
Peer reviewed version

Link back to DTU Orbit

Citation (APA):

Vajda, N., Molnar, Z., Bokori, E., Osvath, S., Parkanyi, D., & Braun, M. (2017). Validation of radiochemical
methods for the determination of difficult-to-measure nuclides using LSC. Abstract from International Conference
on Advances in Liquid scintillation Spectrometry 2017, Copenhagen, Denmark.

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/154332449?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/validation-of-radiochemical-methods-for-the-determination-of-difficulttomeasure-nuclides-using-lsc(9d918a11-9c0d-44e6-98b2-facb2738d371).html

LSC2017 conference, 1-5 May, Copenhagen

Validation of radiochemical methods for the determination of difficult-to-
measure nuclides using LSC

Nora Vajda ¥, Zsuzsa Molnar, Edit BokoriY, Szabolcs Osvéth?, Dénes Péarkanyi®, Mihaly Braun ¥

1 RADANAL Ltd., Konkoly-Thege M. Gt 29-33, Budapest, 1121, Hungary
2 National Research Directorate for Radiobiology and Radiohygiene, National Public Health
Center, Anna utca 5., Budapest, 1221, Hungary
3 Centre for Energy Research, Hungarian Academy of Science, Konkoly-Thege M. Gt 29-33.,
Budapest, 1121, Hungary
4 ISOTOPTECH Zrt., Bem tér 18/C, Debrecen, 4026, Hungary
Corresponding author’s e-mail: vajdanor@gmail.com

A number of research programs have addressed development of analytical techniques for the
determination of difficult-to-measure (DTM) radionuclides for the comprehensive characterization
of radioactive wastes. DTM nuclides are of low-abundance, long half-life, they emit either o
particles, or electrons (B, Auger) or X-rays that all suffer significant self-absorption. Liquid
scintillation is an ideal tool to avoid absorption and assure high detection efficiency, but its use is
limited by the poor energy resolution. The biggest challenge in the analyses is the identification of
the small amounts of DTM nuclides and confirmation of the absence of interferences/impurities. In
order to obtain correct results i) high requirements towards the selectivity of the separation have to
be met, ii) isotopic interferences have to be taken into account, iii) the methods have to be carefully
validated. For the latter purpose, various techniques such as measurement of reference materials,
comparison with other methods, inter-laboratory comparisons, systematic assessment of the
influencing factors, assessment based on scientific understanding of the principles can be used and
have to be used according to 1ISO 170251,

RADANAL has been involved in the development of methods for the determination of a couple of
B-decaying DTM nuclides, such as %Sr, 3Ni, %zr, 51Sm. The methods are based on radiochemical
separations followed by LS spectrometry. Extraction chromatography (EC) as a major tool is
generally adequate to obtain high selectivity. The procedures for Sr, Ni, Zr, and Sm separations -
developed at our laboratory - are based on EC using Sr resin, DMG resin, UTEVA resin and DGA
resin?, respectively in combination with further purification procedures. Chemical recoveries using
properly selected tracers (e.g., ®°Zr, **°La) or carriers (Sr, Ni, Zr, La) and decontamination factors
for the major interferences have been determined.

Isotopic interferences in %°Sr, 3Ni, *3Zr, 1Sm determination (8°Sr, °1Sr, 92Sr, °Ni, %Zr, 4Eu, **°Eu,
147Pm, respectively) have been taken into correction by careful spectrum evaluation, and performing
further purification.

For method validation, the use of reference materials and participation in interlaboratory exercises
are realistic choices only in case of a few well-known radionuclides (*°Sr, occasionally ®3Ni). For
the more “exotic” nuclides method validation can be based on the application of an independent
analytical technique. Inductively coupled plasma mass spectrometry (ICP-MS) is an excellent tool
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for detection of relatively long-lived radionuclides, such as ®*Zr and there is a chance to use it for
radionuclides that have half-lives down to around 100 years (**!Sm). Standard addition is a good
technique for “quench independent” efficiency calibration (®3Ni). Isotope dilution technique is
appropriate for calculating the accurate quantity (activity) of the analyte (**Zr) when validation is
done via ICP-MS measurement. But neither of the latter two techniques is able to reveal possible
contamination in the source. Scientific understanding of the principles can help improve the
performance of the results. As such principle, the law of radioactive decay is used to check the half-
life of the analyte (identify °Sr via the ingrowth of its ®®Y progeny). Another example is the
comparison of measured activity/mass ratios with theoretical values. We compared the measured
93Zr/stable Zr mass ratio with the calculated ones in case of Zr fuel cladding in order to confirm the
trueness of the analytical results.

In the presentation, the methods developed for the determination of %Sr, ®3Ni, %Zzr, ¥Sm in
radioactive wastes will be briefly discussed and emphasis will be given to the various aspects of
method validation. Examples for good and bad practices will reveal the need for competent method
validation.
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