N
N

N

HAL

open science

On the way to a standard method for Technetium-99
determination in radioactive waste
C. Gautier, M. Crozet, L. Bec-Espitalier

» To cite this version:

C. Gautier, M. Crozet, L. Bec-Espitalier.

On the way to a standard method for Technetium-99
determination in radioactive waste. 13th International Symposium on Nuclear and Environmental

Radiochemical Analysis ERA13, Sep 2018, Cambridge, United Kingdom. cea-02339072

HAL Id: cea-02339072
https://cea.hal.science/cea-02339072
Submitted on 13 Dec 2019

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://cea.hal.science/cea-02339072
https://hal.archives-ouvertes.fr

On the way to a standard method for Technetium-99
determination in radioactive waste

Céline Gautier'*, Marielle Crozet?, Lionel Bec-Espitalier®

'Den - Service d’Etudes Analytiques et de Réactivité des Surfaces (SEARS), CEA, Université
Paris-Saclay, F-91191, Gif-sur-Yvette, FRANCE, *celine.gautier@cea.fr
2Den - Commission d’ETAblissement des Méthodes d’Analyses (CETAMA), CEA Marcoule,
30 207 Bagnols-sur-Ceze, France
*NucLab, Building 109, CEA Marcoule, 30207 Bagnols-sur-Céze, France

In collaboration with members of the Working Group “radionuclides analysis in waste”
(WG14 - CETAMA)

In the context of radioactive waste management, a detailed radionuclide inventory has to be
compiled. In France, the National Radioactive Waste Management Agency (ANDRA)
specifies radiochemical criteria for 143 radionuclides stored in the repository site devoted to
the Low and Intermediate Level short-lived Waste'. Among this long list!, Tc-99 has to be
declared as soon as its activity concentration is over 0.01 Bg/g and its maximum acceptance
limit has been fixed to 44000 Bg/g. Tc-99 can be produced by thermal neutron fission of U-
235 obtained according to a relatively high thermal fission yield of 6 %. It can also be
generated from neutron activation of Mo. With a half-life of 214000 years, Tc-99 is a major
contributor to the radioactivity of nuclear waste at long term. Furthermore, due to its high
mobility in the environment as pertechnetate anion, it is crucial to characterize Tc-99. As a
beta emitter, Tc-99 has to be isolated from the interfering radionuclides through a
radiochemical procedure prior to any measurement. Tc-99 is widely measured by liquid
scintillation counting but it can also be quantified with a greater sensitivity by ICP-MS owing
to its high half-life. Many literature works® deal with the radiochemical characterization of
Tc-99 in environmental samples. There is a guide standard® for the determination of Tc-99 in
soil and a standard project* is currently being finalized for water samples. However, no
radiochemical standard or common method has been published for the measurement of Tc-99
in radioactive waste. Since the decommissioning and dismantling of nuclear sites are in
growth, it is of prime interest to set up a standard for the accurate quantification of Tc-99 in
radwaste.

In the framework of CETAMA commission®, a working group dedicated to Tc-99 has been
created in 2015. Nine French laboratories have participated to the establishment of a
radiochemical procedure suitable for all the various matrices encountered in radwaste
samples (sludges, muds, metals or concretes). The aim of this work is to detail the different
steps which led to the publication of a common radiochemical procedure to characterize Tc-
99 in radwaste (see Figure 1).
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Figure 1: Flow chart of the radiochemical method to measure Tc-99 in radioactive waste
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