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Coupled dissolution and wetting of polymer bilayers 
The dissolution of a powder of a high molecular weight polymer by its solvent is a difficult 

and long process. Difficulties originate from the formation of lumps resulting from the 

following mechanism: as soon as it is in contact with – for instance – water, a hydrosoluble 

polymer swells and forms a gel, which persists for a very long time owing to the high 

molecular weight of the polymer. Once formed, the gel prevents further wetting of the powder 

and thus the powder imbibition by its solvent, leading to lump formation. That mechanism has 

been evidenced in a previous study performed in lab SIMM. 

One way to overcome that difficulty consists in depositing a layer both very wettable and 

soluble on the grains of the large molecular weight polymer, in order to improve their 

imbibition and further dispersion. The project will consist in studying that phenomenon with a 

model experiment. First, polymeric bilayers will be prepared by depositing a thin film of large 

molecular weight polymer on a solid substrate, and by further covering it with a highly 

soluble layer. The dynamics of a water droplet spreading on the bilayer will be characterized 

by measurements of the contact angle of the droplet coupled with interferometric 

measurements of the layer thickness (photograph below). The aim is to determine the more 

adequate soluble layer in order to improve the dissolution of a large molecular weight 

polymer powder. That project is supported by Schlumberger and the internship could be 

followed by a Ph. D thesis. 

 
 

 
 
Please, indicate which speciality(ies) seem(s) to be more adapted to the subject: 
 

Condensed Matter Physics:  YES Macroscopic Physics and complexity: YES 

Quantum Physics:  NO    Theoretical Physics: NO 

Top view of a water droplet spreading on a 

micrometer-thick polymeric substrate. During 

spreading, water evaporates from the droplet and is 

further condensed in the polymer, provoking its 

swelling and a variation of the Newton hues of the 

film. The black line represents 2mm. 

 


