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What is a colloidal particle ? 

Dissolved 
 phase 

Colloid mass concentration ~100 µg/L 

Particles sensitive to brownian motion 



Why our interest in colloid size-distribution ? 

Colour of aquatic systems 



How to obtain a colloid size distribution ? 

Perret et al. Wat. Res. (1994) 28, 91 



Colloid size-distribution in aquatic systems 

Chanudet (2008)  



Colloid size-distribution in aquatic systems 

Chanudet (2008)  

Raw Rhine river 

2h sedimentation 

0.5h centrifugation 1500 rpm 

4h centrifugation 4000 rpm 

Perret et al. Wat. Res. (1994) 28, 91 

. 1 µm 



Objectives of the study: 

•To develop a new method to isolate natural colloids in 

their native state 

 - to obtain the size distribution 

 - to identify their nature 

 

•To evaluate the method with Amazon river colloids 



Aggregation of natural colloids with latex particles 

24 h Settling 

Turbidity decrease ~ 90% 

+ glutaraldehyde 0.2% 

Resin embedding (Epon 
812) after water/ethanol 
exchange 
+ Ultramicrotomy 
 

Negatively charged 
 aquatic colloids 

+ Positively charged     latex particles 



TEM observation of aquatic colloids/latex 
aggregates 

Solimoes colloids (Manacapuru) 

Artifact 

Colloid 

After resin embedding… 



Sampling campaign (April 2014) 

Manacapuru 

Coari Lake Téfé 

Fonte Boa 



Results 



Colloid size distribution at Lake Téfé 

Lake Téfé 
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Surface 
Greater depth 

Colloid size distribution at Fonte Boa 

-2.8 



Solimoes Colloid size distribution 
Fonte Boa Coari Manacapuru 
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Solimoes 
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Origin of the break in the size distribution 

Solimoes 

-2.8 

-0.7 

Solimoes Lake Téfé 

-2.5 

Shape factor 



Evidence for aggregated suspended matter 
Manacapuru 



Evidence for aggregated suspended matter 
Manacapuru 



Evidence for aggregated suspended matter 
Fonte Boa 



Conclusions 

•Aggregation of natural colloids with functionalized latex particles 
Combined with TEM observations has a great potential 

 
Resin-embedding protocol has to be improved for image analysis 

 
TEM-EDXS analyses to describe the mineralogy of the samples  

 
 

•Significance of colloid size distribution 
 

•Importance of aggregates in the suspended load 
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