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• fossil fuel combustion 

• mining metal refinery activity 

• large-scale demolitions 
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CNPs eaux de surface 
 

 Concentrations estimées 

TiO2 : 2 ppb, ZnO : 170 ppt,  
Ag : 100 ppt, QDs : < 1 ppt 

   

Gottschalk et al., 2015, 

Piccinno et al., 2012 

t/year 
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ENPs 

sedimentation 

homo- 
aggregation 

dissolution 

Mz+ heteroaggregation 

mineral/organic  
phases 

precipitation 

complexation 

M-L 

e.g. CdTGA 

M-L (s) 

e.g. ZnCO3 (s) 
 

Sivry et al. 2014 

Transformations dans l’ environnement 
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Objectifs 
• Peut-on détecter, compter et mesurer les NPs dans les 

rivières ? 

• Peut-on déterminer l’origine de ces NPs ?  

• Peut-il y avoir un effet du type d’usage des sols sur le 

type de NPs et leur flux? 
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Sites / prélèvements 
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Urban  Agriculture Forest 

Area (km2) 116 22 17 

land use 

Artificial surfaces 37% 6% 0% 
Agricultureal areas 44% 72% 5% 
Forest and semi natural areas 19% 22% 92% 
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Argent 

Evaluer le devenir des nanoparticules, Benedetti, Colloque 2017 du PIREN-Seine 

http://theconversation.com/nano-silver-in-household-products-could-breed-new-superbugs-3378 
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NPs d’Ag 
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http://theconversation.com/nano-silver-in-household-products-could-breed-new-superbugs-3378 

Argyria or argyrosis 
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“Classic” Dwell time 

Waste 

+ 

Mass Spectrometer 

Dissolved element 

Detector 

Intensity 

sp-ICP-MS 

General schema for dissolved 
ions analysis by ICP-MS 
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Time 

“sp” Dwell time 

+ 

Pulse 

+ 

Mass Spectrometer 
Detector 

Waste 

Intensity 

Dissolved + NPs 

General schema for 
NPs analysis by sp-
ICP-MS 

3ms ≥ “NPs” ≥ 100ms 

sp-ICP-MS 
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Count Intensity (Ag) 

Blank

AgNPs
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Count Intensity (Ag) 

BLK < 1 KDa 
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Count Intensity (Ag) 

AgNPs 

• High dwell time: increase of particle coincidence, if solutions are not diluted 
enough 

 

• Low dwell time: smaller detected size but higher difficulty to make the difference 
between dissolved and NPs signals 

 

• Find a compromise: 1 ms (in our case) 

20 ms 10 ms  5 ms 1 ms 100 µs 10 µs 

(Mitrano et al., 2012) 

(Pace et al., 2012) 

(Laborda et al., 2011) 

(Telgmann et al., 2014) 
(Hineman and 

Stephan, 2014) 

(Montano et al,. 2014) 

sp-ICP-MS 
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Ag Intensity (cps) 
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Ag Mass (g) 
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Ag Diameter (nm) 
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Nombre de  Ag NPs 
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Concentration et Flux 
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Urban  Agriculture Forest 

Area (km2) 116 22 17 

land use 

Artificial surfaces 37% 6% 0% 
Agricultureal areas 44% 72% 5% 
Forest and semi natural areas 19% 22% 92% 
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Dissous vs Nano 
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Count Intensity (Ag) 

BLK < 1 KDa 
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Ag vs Cd vs As 
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Conclusions  
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Peut on détecter compter mesurer les NPs dans les rivières  ? 

 

 Oui 

 

Peut on déterminer l’origine des NPs ?  

 

 Pas encore 

 

Peut il y a voir une effets du type d’usage des sols sur le type de 

NPs et leur flux? 
 

 Oui  à confirmer avec les autres NPs : TiO2, CeO2 et La2O3 
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