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Transfers of radionuclides and trace metal elements in a soil-water continuum near the 
Fessenheim nuclear power plant 

 
Radionuclides (RNs) and trace metal elements (TMEs) present in the environment are of great 
concern for ecosystem health and have gained significant attention from society. Quantifying the 
levels of RNs/TMEs and understanding their mechanisms of transfers from soils and sediments to 
stream and ground-waters are crucial for assessing their environmental impact and formulating 
effective remediation strategies.  
 
Among the various agents involved in the transfers of RNs and TMEs from soils or sediments to stream 
and ground-waters, natural organic matter resulting from the degradation of plants and other 
organisms, as well as organic matter of anthropogenic origin (e.g., a variety of organic micro-
pollutants released from human activities), are expected to play a key role. Depending on 
physicochemical conditions, organic matters (OMs) may either favor the retention of RNs and TMEs 
onto surfaces of the minerals in soils and sediments -due to formation of ternary surface metallo-
organic complexes-, or its transport in waters owing to formation of dissolved or colloidal metallo-
organic complexes. To this regard, wetlands or floodplains sited at the interface between terrestrial 
and aquatic (fluvial) media are key geochemical systems. They represent a zone of exchange and they 
have a high capability to scavenge both OMs and TMEs/RNs. A comprehensive understanding of their 
complex functioning is thus critically needed, as they are potentially efficient traps of both 
atmospheric CO2 and organic and metallic pollutants. 
 
Organic matters could thus significantly influence the mobility, bioavailability, and potential impact of 
contaminants on ecosystems and human health [1, 2]. This internship specifically focuses on studying 
an ecosystem near the Fessenheim nuclear power plant, which has released RNs/TMEs throughout 
its 42 years of operation [3]. The primary objective of this internship is to elucidate the relationship 
existing between the distribution of RNs/TMEs in a soil profile-water system collected in a wetland 
and the presence/composition of OM present along the soil profile and in the pore water. 
  
The student will be involved in the following tasks: 
• Analyze different RNs/ETMs notably uranium, lead, cesium-137, and iodine in a soil core sample 

and in percolating waters collected from a wetland sited in the vicinity of the Fessenheim nuclear 
powerplant and the Old Rhine River, 

• Extract and characterize organic matters in the soil and water samples, 
• Elucidate the impact of organic matters on the soil-water distribution of RNs/TMEs. 
 
Methods 
- Sample collection, organic matter extraction, 
- Elemental analyses (ICP-OES, ICP-MS, ion chromatography…) 
- Radiological analyses (γ-spectrometry) 
- Spectroscopic techniques (UV-Vis, emission of fluorescence) 
- Molecular characterization (ESI-FT mass spectrometry) 
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Expected skills 
• Knowledge of solid/liquid extraction and analytical techniques such as ion chromatography, UV-

Vis spectroscopy, Fluorescence spectroscopy and ICP-MS. 
• Good oral and written communication skills in English and/or French. 
• Ability to take initiative and work as part of a team. 
 
Host laboratory 
Dr. Lu Liu et Dr. Mirella Del Nero 
Radiochemistry group, Institut Pluridisciplinaire Hubert Curien (IPHC-CNRS, UMR7178) 
23 Rue Du Lœss, Campus de Cronenbourg, 67200 Strasbourg, France 
 
To apply 
Send CV and cover letter to lu.liu@iphc.cnrs.fr 
Successful candidates will be interviewed 
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 Transferts des radionucléides et des éléments traces métalliques dans un continuum sol-eau 
situé à proximité de la centrale nucléaire de Fessenheim 

 
Les radionucléides (RNs) et les éléments traces métalliques (ETMs) présents dans l'environnement 
suscitent une vive préoccupation quant à leur impact sur la santé des écosystèmes, et la société leur 
accorde une attention particulière. Il est essentiel de quantifier les niveaux de concentration des RNs 
/ ETMs et de comprendre leurs mécanismes de transfert des sols et sédiments aux eaux fluviales et 
de nappe afin d’évaluer leur impact sur l'environnement et de formuler des stratégies 
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- Caractérisation moléculaire (spectrométrie de masse ESI-MS) 
 
Compétences attendues 
• Connaissance de l'extraction solide/liquide et de techniques analytiques (chromatographie 

ionique, spectroscopie UV-Vis, spectroscopie de fluorescence, ICP-MS). 
• Aptitude à la communication orale et écrite en anglais et/ou en français. 
• Capacité à prendre des initiatives et à travailler en équipe. 

 
Laboratoire d’accueil 
Dr. Lu Liu et Dr. Mirella Del Nero 
Groupe radiochimie, Institut Pluridisciplinaire Hubert Curien (IPHC–CNRS, UMR7178) 
23 Rue Du Lœss, Campus de Cronenbourg, 67200 Strasbourg, France 
 
Pour candidater 
Envoyer CV et lettre de motivation à lu.liu@iphc.cnrs.fr 
Les candidats retenus passeront un entretien. 
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