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The increasing production and use of nanoparticles (NPs) 
can lead to their accidental release, and raises societal concerns 
regarding their impact to ecosystems. Among them, Quantum 
Dots (QDs) are composed of toxic element (Cd, Se) and are 
thus considered as potential environmental contaminants. Once 
released, NPs are likely to be accumulated in soils and 
sediments, where they will be exposed to mineral surfaces 
covered by bacterial biofilms. This interface is known to be 
highly reactive and could impose QDs transformations 
(aggregation, degradation, ...) that in turn will potentially 
impact the QDs environmental fate. Thus, this study focuses on 
the processes impacting QDs when exposed to the 
biofilm/mineral interface.  

Shewanella oneidensis MR1 biofilms grown on oriented 
single crystals Al2O3 (1-102) were exposed to negatively 
charged CdSe/ZnS QDs surrounded by a thioglycolic acid 
coating. Long Period X-Ray Standing Waves Fluorescence 
Yield spectroscopy (XSW) were used to study the in-situ Se 
and Zn partitioning at the interface, while Grazing-Incidence 
EXAFS (Extended X-Ray Absorption Fine Structure) were 
performed to access the Se and Zn speciation. 

Results indicate an important increase in Zn and Se 
concentrations at the biofilm/mineral interface with time, 
demonstrating the high accumulation potential of the interface 
over 10 hours. In addition, an extremely fast dissolution of a 
part of the ZnS shell was observed, highlighted by a loss of Se 
and Zn colocalization after only 1.5 hour of exposure. The 
released Zn(II) shows a preferential interaction with the 
phosphoryl group present within the biofilm matrix close to the 
mineral surface. In the meantime, the CdSe core seems to be 
preserved even after 24 hours. However, when exposed to a 
damaged biofilm exposed to UV light, no significant 
dissolution is observed. In turn, when exposed to QDs, the 
living cells number in biofilm decreased overtime, with a loss 
of 70% of living cells within 24 hours.  


