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Radioactive wastes, mainly produced by the nuclear energy industry, must be stored for a long period 

of time until their toxicity decrease to non-dangerous levels. For this reason, the deep geological 

disposal of radioactive waste (DGR), encapsulated in metal containers and surrounded by geological 

barriers like bentonites, has been considered as the safest option for their disposal.  

The present work aimed to study the selenium reduction by the bacterial strain Stenotrophomonas sp. 

BII-R7, isolated from bentonite formations of Cabo Gata Natural Park (Almería, Spain), under aerobic 

and anaerobic conditions. Se is considered as a significant component of high-level radioactive waste 

originating from nuclear industry. For this purpose, a combination of microbiological, spectroscopic 

and microscopic techniques was applied. Under aerobic conditions, the cells of this strain were able 

to reduce Se(IV) to Se(0) producing 30 nm sized Se NPs as was revealed by X-ray diffraction 

analysis. High resolution Scanning-Transmission Electron Microscopy (STEM) equipped with High-

Angle Annular Dark Field (HAADF) detector indicated that these Se NPs are located intracellularly 

and within the extracellular space. Under anaerobic respiration conditions, relevant for the DGR, the 

cells used acetate as electron donor to reduce Se(IV) to Se(0) in presence of different electron 

acceptors including nitrates, Fe (III), etc.  Preliminary BII-R7 draft genome analysis revealed the 

presence of genes which encode enzymes described for their ability to reduce Se (glutathione-related 

enzymes, NADH-dependent enzymes or thioredoxin reductase).  

The results obtained in this work demonstrate the role of indigenous bentonite bacteria in the 

immobilization of Se through its reduction, which in turn indicate the potential positive impact of 

microbes on the long-term integrity of the repository system.  
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