
 

 

 

 

 

 Research Master Internship  

 

Influence of surfactants on the dynamics  

of a bubble in rotating flows 
  

Scientific Context 
 

Flows involving the fragmentation of bubbles or droplets immersed in a surrounding liquid play an 

important role in a large number of industrial and environmental settings. Promoting breakup may be 

important for efficiency, such as in combustion, cooling, or for controlling sprays in coating agent/pesticide 

delivery. Conversely, one may want to suppress the breakup mechanism, for example, when generating 

liquid foams to be used in firefighting, cosmetics, or as precursors for making lightweight insulating 

materials in the construction industry. The deformation and conditions for breakup of these bubbles or 

droplets is determined by mechanical properties of interfaces that separate them from the surrounding liquid. 

Moreover, these interfaces almost always contain a layer of surfactants (e.g. soap), which generally lower 

the local surface tension. 

 

These surfactants therefore play an integral role in deformation and eventual breakup of bubbles and 

droplets. Experimental results obtained at LMFA indicate that surfactants have a strong impact on the 

bubble dynamics, and break-up. These results show that for some conditions, there may be a strong 

Marangoni effect, due to the non uniform distribution of surfactant around the bubble. Numerical 

simulations are needed to understand these results, and complement this investigation in the context of the 

ANR project "Surfbreak". 

 
 

 
 

 
 
 

 
 
 

 
 

Figure: Numerical simulations of sheared bubbles. (Left) The surfactant distribution is shown in color. (Right) The bubble 
(purple circle) is enclosed in a rotating cylinder 

 

Mission  
 
The goal of this internship is to investigate the influence of surfactants on bubble deformation and dynamics. 

The intern will be executing an in-house code to simulate a single bubble in a liquid undergoing a rotational 

flow under buoyancy, the analogue of the experiment run by some of us at LMFA.  Depending on the results 
and what is discovered regarding the influence of surfactants, it will be possible to also carry out additional 

measurements on the experimental set-up. Ideally, the intern will have an inclination towards fluid 

mechanics and computational physics. 
 

Contacts :   
Jean-philippe Matas jean-philippe.matas@univ-lyon1.fr     

Bastien Di Pierro    bastien.di-pierro@univ-lyon1.fr             

Pierre Trontin pierre.trontin@univ-lyon1.fr 
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