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Liquid foams play a crucial role in the ecological and energy transi6on. With their excellent thermal insula6on 
proper6es, they enhance the energy efficiency of buildings and infrastructure. They have various applica6ons, such 
as cleaning and decontamina6ng surfaces and confined spaces, capturing and controlling dust on construc6on sites 
or industrial areas, wastewater remedia6on, and separa6ng finely divided materials through flota6on. Furthermore, 
new processes are emerging that u6lize the proper6es of foams for extrac6ng precious metals from recycled elec-
tronic devices (urban mining), promo6ng a more sustainable management of resources and urban waste. Other po-
ten6al applica6ons include soil improvement and rehabilita6on, as well as underground CO2 storage. Liquid foams 
are mul6func6onal materials referred to as "complex" because they consist of an assembly of bubbles in varying 
concentra6ons within a liquid. To fully exploit their advantages, it is crucial to master their produc6on methods, 
control their aging process over 6me, and predict their physical proper6es, both in their liquid and solid (hardened) 
states. Despite significant research advances over the past twenty years, many aspects s6ll need to be mastered. 

We are exploring a completely new type of liquid foam, in which the bubbles adhere to each other when they 
come into contact, remaining aKached un6l a sufficient force is applied to separate them. These adhesive bubble 
foams (as opposed to classical repulsive liquid foams) have not yet been studied, thus opening up an en6rely new 
field of research with the poten6al to discover novel proper6es and develop new applica6ons. We will focus specifi-
cally on their flow proper6es. Indeed, the adhesive forces are likely to significantly alter the way bubbles reorganize 
under the effect of an imposed shear flow. The objec6ve will be to determine the adhesive contact forma6on 6me 
in comparison to the contact 6me imposed by the flow. This study with carefully controlled 'collision' parameters will 
be conducted both at the scale of two bubbles using videomicroscopy, and at the scale of the flowing foam, using a 
rheometer. 

 

 
Learning outcomes: Scien/fic and lab work management. Physics of soZ condensed maRer. Modelling. Data 
and image analysis (AI machine learning models), rheology. 

Mousse liquide adhésive dans un canal. 
(extraite de la thèse de J. Seknagi, Sorbonne Université, 2022) 


