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How does a colloidal gel form inside a foam or controlling solid foam structure? 

 

Projet scientifique :  Colloidal particles (particles with a radius from a few nms to µms) can 

aggregate and form space spanning networks of elastic gels under the right conditions. The 

structure of the aggregates and the gels depends intricately on the interaction potential 

between the particles. Fortuitously in the case of colloidal particles we have many levers to 

control these interactions, allowing us to play with the detailed phase behaviour of the 

particles and the strength of the resulted structures. It makes such systems to be perspective in 

designing of the materials with remarkable stability, in particular, foams. 

Bubbles dispersed in an aqueous phase constitute a foam and they are surrounded by a 

network of interconnected channels, composing the foam skeleton (see Figure below). The 

size of the channels can be controlled through the bubble size and the liquid fraction within 

the foam. The aim of the project is to study colloidal gel formation inside the foam skeleton. 

We want to understand both how the silica gel develops when constrained inside the soft walls 

of the foam network, the influence of confinement on colloidal gel formation. Secondly we 

want to use the stable foams generated to make solid foams through evaporation of the water 

phase, controlling the microstructure of the solid 

foams.   

The experimental project will use colloidal silica 

particles, which can be made to gel either through 

the addition of electrolytes or depleting polymers. The main interest of the project is the 

multiscale approach to the characterization of the gelification process. The local structure of 

the gels will be probed using small angle neutron scattering and the dynamics of the particles 

using light scattering (diffusing wave spectroscopy).  
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Please, indicate which speciality(ies) seem(s) to be more adapted to the subject: 
 

Condensed Matter Physics:  YES     Macroscopic Physics and complexity: NO 

Quantum Physics:  NO    Theoretical Physics: NO 


