
	
	

	

 
 

18 months Post-doctoral position 
 

Subject: Membrane fractionation of bioMolecules from Microalgae for FOOD, health 
and enerGY: characterisation of the membrane fouling 

 
Microalgae are interesting new bioressources for nutrition, cosmetics, pharmacy and energy 
sectors (polyunsaturated lipids, proteins, antioxidants), but original choices of soft and 
energy-efficient processes are needed to guarantee the integrity of the fragile molecules and 
limit the energy consumption. That is why GEPEA is investigating a sustainable wet pathway. 
Membrane filtration is a promising separation process for the concentration and the 
purification of lipids, proteins and coproducts, after biomass harvesting, concentration and 
soft deconstruction of the cells. However, the integration of this process is far from being 
developed, considering the complex mixture with cell debris, organic and mineral 
compounds. The recovery of the valuable algal compounds is highly dependent on the 
physico-chemical properties of each component. 
Here we study membrane filtration of real and synthetic mixtures. The objective of the project 
is to better understand the behavior of lipids and proteins in the complex solution treated and 
during the filtration. The complex solution will be characterized (quantification of the 
molecules, granulometry of the lipid droplets, water-oil interfacial tension and organization 
characterization for example). Filtrations with classical and innovative modified membranes 
will be carried on. Three methods will be used/developed to characterize the membrane 
fouling : the sessile drop analysis to check the evolution of the membrane hydrophilicity, the 
ATR-FTIR spectroscopy to identify, localize and quantify the molecules on the membrane, 
the electrokinetic properties measurements to evaluate the impact on the membrane charge 
and the localization of the fouling. Preliminary experiments have demonstrated the interest of 
these methods. But they need to be deepened before being applied to the evaluation of 
fractionation processes. The obtained results will help to develop innovative strategies of 
membrane fractionation of biomolecules from microalgae that represent new resources for 
food and health. 
  



	
	

	

 
Education : 
Chemical engineering, membrane synthesis, characterization and filtration, chemical 
analysis, biomolecules characterization. 
 
Geographic location : 
The post-doctoral researcher will spend most of the time in the West of France, between 
GEPEA in Saint-Nazaire, BIA in Nantes and ISCR in Rennes. He will also spend 3 months 
in Universitat de València, Spain. 
 
Funding : 
The wage will be paid by INRA. 
The work should start between October 2018 and January 2019. 
 
Contact : 
 
Dr COUALLIER, Estelle 
CNRS Researcher 
Institution: CNRS – GEPEA 
Postal address: CRTT, 37 Boulevard de l’université, BP406, 44602 Saint Nazaire cedex 
E-mail address: estelle.couallier@univ-nantes.fr 
Tel./fax: +33 (0) 2 40 17 26 67 
 
Pr SZYMCZYK Anthony 
Professor 
Institution: Université Rennes 1, ISCR 
Postal address: Université Rennes 1 , 263 avenue du général Leclerc - Bâtiment 10 A, 
CS74205, 35042 Rennes Cedex, France 
E-mail address: anthony.szymczyk@univ-rennes1.fr 
Tel./fax: +33 (0) 2 23 23 65 28	


