
 

 

 

 
PhD position at IFP Energies nouvelles (IFPEN) 

in Chemical Science 
 

Depollution of water :  
study of mercury removal mechanism  

 
The preservation of the environment is now at the heart of the concerns of all countries, and our developments 
in technologies and products are challenged by the preservation of the planet. The preservation of water quality 
is one of the first challenges we must meet. The pollution of water by heavy metals poses a major problem 
today. Indeed, the latter are, not only toxic but also non-biodegradable and accumulate in the biological sphere. 
Among these metals, there is in particular the case of mercury (Hg) which, naturally present in the earth's 
crust, is spread in the environment by natural sources (fires, volcanic eruptions ...) and anthropogenic ones 
(mines, extraction and transformation of fossil fuels, etc.). This mercury, once transferred from the atmosphere 
to the waters will be transformed into methylmercury, which is a molecule that can cross physiological barriers 
and thus cause the dysfunction of many organs including the brain. The elimination of mercury is therefore 
absolutely necessary to meet this crucial issue of preserving the quality of water.  
To extract mercury from water, the most wide-spread technology solution is the precipitation. However, it does 
generally not allow to reach the aimed specifications (very low contents, of the order of the ppb). It is thus 
necessary to develop an effective solution allowing to answer this necessity, while staying in an industrial 
context which implies a large-scale deployment. A solution based on the adsorption or the Ionic exchange 
appears as a good alternative to the precipitation to reach the low specifications. Nevertheless, it involves to 
identify the mechanisms of adsorption of the mercury including the diffusion of the mercury and its reactivity 
with the active sites, and it for every chemical state of the mercury (Hg2+, complexation of Hg(II) with anions) 
in order to select or develop a suitable solid. The main objective of the thesis will be to determine the adsorption 
mechanisms of mercury according to the chosen adsorbents. 
The student will have to realize a bibliographical research to identify several active phases which would may 
be effective for water demercurisation. Then, he / she will have to estimate their capacities of captation of the 
different species of the mercury in waters according to the pH, the Ionic strength and the presence of the other 
anions and cations on batch reactors and/or fixed beds. This will require to have previously validated a method 
of speciation. Finally the understanding of those systems will be refined by a fine characterization of the spent 
adsorbents (electronic microscopy, electron microprobe, infra-red spectroscopy) and by a model taking into 
account coupled phenomena (adsorption, external/internal diffusion, even chemical kinetics) in order to identify 
the limiting step(s) of the mercury adsorption process. 
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Academic supervisor Dr. AMOUROUX David, Directeur de recherche CNRS, Institut des Sciences 
Analytiques et physico-chimique pour l’environnement et les matériaux 

Doctoral School ED 211 - Ecole doctorale Sciences exactes et leurs applications, http://ed-sea.univ-
pau.fr 

IFPEN supervisor Dr. BARTHELET Karin, Ingénieur de recherche, R061, karin.barthelet@ifpen.fr  

PhD location IFP Energies nouvelles, Lyon, France 

Duration and start date 3 years, starting preferably on October 1, 2018 

Employer IFP Energies nouvelles, Lyon, France 

Academic requirements University Master degree  

Language requirements Fluency in French or English, willingness to learn French 

For more information or to submit an application, see theses.ifpen.fr or contact the IFPEN supervisor. 
 

About IFP Energies nouvelles 
IFP Energies nouvelles is a French public-sector research, innovation and training center. Its mission is to 
develop efficient, economical, clean and sustainable technologies in the fields of energy, transport and the 
environment. For more information, see www.ifpen.fr.  
IFPEN offers a stimulating research environment, with access to first in class laboratory infrastructures and 
computing facilities. IFPEN offers competitive salary and benefits packages. All PhD students have access to 
dedicated seminars and training sessions. 


