N

N

Exploring uranium minor isotopes (U-233, U-236) as a
new tracer to highlight uranium contamination
downstream former uranium mine sites
Hugo Jaegler, Alkiviadis Gourgiotis, Arnaud Mangeret, Pascale Blanchart,

Guillaume Morin, Karine Hain, Peter Steier, Robin Golser, Charlotte Cazala

» To cite this version:

Hugo Jaegler, Alkiviadis Gourgiotis, Arnaud Mangeret, Pascale Blanchart, Guillaume Morin, et al..
Exploring uranium minor isotopes (U-233, U-236) as a new tracer to highlight uranium contamination
downstream former uranium mine sites. 7eme Congres de la Société Frangaise des Isotopes Stables,
SFIS, Nov 2019, ORSAY, France. 2019. hal-02460190

HAL Id: hal-02460190
https://hal.science/hal-02460190
Submitted on 29 Jan 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Copyright


https://hal.science/hal-02460190
https://hal.archives-ouvertes.fr

Exploring uranium minor isotopes (U-233, U-236) as a new tracer to highlight
| RS [] uranium contamination downstream former uranium mine sites

e RADIOPROTECTION H. Jaegler}, A. Gourgiotis!, A. Mangeret!, P. Blanchart?, G. Morin3, K. Hain?, P.Steier4, R. Golser?, C. Cazala

ET DE SURETE NUCLEAIRE

linstitut de Radioprotection et de Sireté Nucléaire - PSE/ENV - SEDRE/LELI,
’Institut de Radioprotection et de SGreté Nucléaire - PSE/ENV - SEDRE/USDR
3Institut de Minéralogie, de Physique des Matériaux et de Cosmochimie (IMPMC), UMR 7590 CNRS-Sorbonne Université IRD-MNHN

_ “University of Vienna, Faculty of Physics, Isotope Research and Nuclear Physics, Vienna Environmental Research Accelerator, Austria
Introduction:

» About 250 former U mines in France.

» Potential U eentamination dissemination in the vicinity of Y U-
mines By due to extraction processes

U eroesion lixiviation
from granite-local
\

Versus bedrock

» Geochemical background of the site containing high
concentrations of U

Objective: identifying uranium origin (mine versus geochemical

background) in the vicinity of former uranium mines ownstream

contamination

U contamination
from the mine
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>  Anthropogenic inputs increased the 236U/238U ratioof @ [ (- n__a_t_ur_a_l _____ u_ra_m_u_m_; e NN U ora -
the geochemical background

I Contammated ..... samples _______ G _-
by U ore or by natural

»  Natural 238U concentration variations can induce a 1 0x10°11 |
fluctuation of the 23°U/%3%U isotope ratios.

»  Dilution of the 23°U/%33U due to 233U inputs without 23U
(or a 23°U/%33U close to geochemical background)

» Use of 233U/%3%U isotope ratios 104
10'1

U ore

Conclusion:

»Natural minor isotopes (233U-236, 23°U-233) were measured in
environmental samples,

» Minor isotopes can be used to trace the origin of uranium
contamination in the environment,

» The contribution of uranium mining activities in the
environment can be quantified.
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However:

» Production of minor isotopes depends on several parameters
(neutron flux, presence of light elements, thorium concentration),

» Seurceterm-Endmembers signatures (Global Fallout and U Ore)
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» Further works are needed on other samples to better
characterise the production processes of minor isotopes.

7e Congres de la SFIS 12-15 Novembre 2019  contacts: hugo.jaegler@irsn.fr, alkiviadis.gourgiotis@irsn.fr



