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liquid interfaces

where their complex properties continue to puzzle the researchers' minds. A major challenge in foam science is posed by the need to protect the tightly packed ... 
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Research practical proposal* in “A microfluidic approach to polymer-multilayers at gas/liquid interfaces for foam control ” at the Charles Sadron Institute in Strasbourg



Description The integration of closely-packed gas bubbles into a liquid or solid material modifies dramatically its mechanical, thermal, acoustic and optical properties. This is why liquid and solid foams are omnipresent not only in numerous industrial applications (firefighting, cosmetics, home care, oil recovery, foam flotation, food products, cushioning and packaging, insulation, filtering, tissue engineering …) but also in research laboratories where their complex properties continue to puzzle the researchers’ minds. A major challenge in foam science is posed by the need to protect the tightly packed bubbles against numerous ageing mechanism, such as coalescence or gas exchange between neighbouring bubbles. This is commonly done using surface active agents (soap-like molecules, proteins, amphiphilic polymers, etc.) which adsorb to the bubble surface. While these agents can be quite efficient, they have numerous limitations with respect to ensuring foam stability at long-term or under extreme conditions, or with respect to the possibility to confer specific functions to the gas/liquid interfaces. Foam science is therefore beginning to explore heavily and successfully the use of solid-like “armours” which coat the foam bubbles by the creation of a visco-elastic skin to form “superstable” foams. While a number of these kind of systems has been explored in the past, they lack the possibility to control finely the visco-elastic properties of the gas/liquid interfaces in order to help advance our understanding of the link between the properties of the interfaces and the final foam properties (stability and structure). The goal of this internship is therefore to explore the use of finely-controlled polymer multilayers at the gas/liquid interfaces which are created on the bubble surface by the Layer-by-Layer (L-b-L) deposition of oppositely charged polyelectrolytes. The internship student will develop a microfluidic “Lab-on-a-Chip” which allows to generate bubbles coated by a chosen number of layers and chosen polyelectrolytes. He/she will investigate the stability of the obtained foams and will correlate these observations with measurements done on individual bubbles (tensiometry, interfacial rheology) in order to establish a link between the interfacial and the foam properties.



Requirements & Application We are looking for a motivated experimentalist who is interested to combine the physical-chemistry of polyelectrolytes with microfluidic techniques under the combined supervision of a foam- and an L-b-L specialists. Please address your application to [email protected] and [email protected]



* This proposal may give rise to a Master Thesis in continuation (S4 Traineeship)
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