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Dynamic dewetting control by surface modification 
 

Polymer tubing such as PVC and silicone are low cost material widely used in industry to 

produce tubing for fluid transport. Most of these applications involve repeated, intermittent 

flow of liquids which can lead to unwanted contamination. This study aims at better 

understanding contamination mechanisms during intermittent flow in polymer tubing. 

 

In collaboration with Saint-Gobain, we are interested by the dewetting process of low 

viscosity fluids at high flow rate (velocity 1-100 cm/s) in hydrophobic polymer tubing. We 

have demonstrated already a succession of more or less complex dynamical processes, which 

may lead to substrate contamination. We are now investigating in which extend surface 

modification can facilitate the dynamic dewetting, in particular by adjusting the characteristic 

time of dissipation mechanism implied in this process. We expect dramatic behavior changes 

while tubes become hydrophilic or even more hydrophobic. 

 
Thin liquid film destabilization, drops formations (500 frame/s, flow velocity 0.6 m/s) 

 

Interestingly, surface modification inside tubes presents some challenges. This internship will 

be an opportunity to develop and evaluate ingenious techniques for surface modification in 

this type of geometry, in order to vary surface hydrophobicity. Modified tubes will be 

characterized and tested in term of dynamic dewetting to evaluate their efficiency and their 

impact on flow destabilization. 

 

Part of the experiments could be carried out in the R&D center of Saint-Gobain Research at 

Aubervilliers and some chemical modification with the collaboration of Cécile Monteux. 

 

Condensed Matter Physics:  NO     Macroscopic Physics and complexity: YES 

Quantum Physics:  NO    Theoretical Physics: NO 
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