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Marine foams generated by micro-algae: 
understanding their ultrastability, and retention of pollutants 

    

 This internship aims at studying the formation of massive sea foams of natural origin observed on a 
range of shores through the world in correlation with a phytoplankton bloom. Understanding the production 
of a liquid foam in seawater represents a scientific challenge: although foam stability is generally achieved 
by the means of repulsions between surfactants, it is well known that increasing the salt concentration inhibits 
foam formation by screening the electrostatic repulsions. However, marine foams are ultra-stable and last for 
several days. This internship will seek to identify stabilising agents, which appear to be derived from algal 
secretions (mucilage) during bloom events. Field sampling will be performed in spring at Wimereux (Pas-
de-Calais) where such massive foams are regularly observed. The liquid contained in the collected marine 
foam will then be analysed in the laboratory, where correlations will be sought between foam lifetime, the 
interfacial physical properties of the foaming solution, and the chemical composition of the solution including 
the presence of aggregates. This work will be conducted in close collaboration with marine biologists at the 
Wimereux marine station and with chemists at the ITODY laboratory (Paris UPC). 
 

 In addition, the understanding and control of marine foam production in the laboratory may provide 
interesting applications for the local clean-up of the marine environment. Because they are enriched with 
amphiphilic components, foams have the capacity to retain many substances such as organic pollutants, heavy 
metals and plastic particles. Another objective of this internship will be to conduct laboratory experiments to 
probe the retention of plastic particles by marine foam, and to rationalise this effect as a function of particle 
size and salinity of the liquid phase: does salt concentration change the wetting conditions of the water on 
the plastic particles? Does it have an impact on particle retention? Although a great deal of emphasis will be 
placed on experiments during this internship, there will also be opportunities for rationalisation of results and 
modelling 
 

 As an in-depth treatment of these two subjects is beyond the scope of this limited duration course: 
the balance between the two proposed subjects will be adjusted during the course of the internship, according 
to the environmental conditions and the proliferation of marine foam in 2023, the abundance of which may 
vary according to the year. In conclusion, this internship will mobilise knowledge from the physical chemistry 
of foams and the physics and hydrodynamics of active matter to provide answers to a marine biology problem 
and to design bio-inspired applications. This internship is part of the ECUME project funded by the ANR 
and may be continued as a thesis; the thesis will be co-supervised by Laurent Seuront at the Laboratoire of 
Oceanology and Geosciences which includes the Wimereux marine station. 
 

 
Figure 1 (a) Ultrastable marine foam observed in the eastern Channel during a spring bloom of Phaeocystis globosa (image: L. Seuront). (b) 
- (d) Preliminary experiments on marine foam collected in May 2021: (b) liquid drained from the foam after sampling; (c) aggregate in the 
collected liquid; (d) half-life T1/2 of the foam for various concentrations of aggregates in solution: it appears that T1/2 is correlated with the 
interfacial viscoelasticity modulus, which reaches very high values (image and data: F. Elias, L. Zig & M. Aït-Kheddhache). 


