
  

 

 

 

PhD position at IFP Energies nouvelles (IFPEN) 
in Chemistry (Catalysis) 

 
High oxidation-state electrophilic catalyst for 

ethylene activation 

 
Understanding reaction mechanisms by experimental and theoretical approaches is crucial for the 
development of eco-efficient processes, aiming at a better use of the resource through high selectivities and 
a reduced environmental impact of petrochemical intermediates. 
This research project will develop an original methodology for homogeneous precatalyst activation through 
catalysis, molecular modelling and advanced characterization. This approach will lead to a comprehensive 
study of highly reactive nickel complexes as key intermediates in play in selective ethylene oligomerization 
processes.  
The main objective of the project is to develop a synthetic path to electrophilic nickel entities and to establish 
relationships at the molecular level between their involvement in catalysis and structural parameters. 
 Part of the PhD work will focus on the search of groundbreaking routes and synthesis of nickel 
complexes and on their implementation in ethylene oligomerization processes using high pressure reactors. 
The different characterization techniques will allow to follow the evolution of theses intermediates (NMR, 
EPR, mass spectrometry) and to describe their role on the catalytic mechanism in play. Associated to the 
experimental work, a theoretical approach will contribute to highlight the main ligand descriptors required to 
steer the reaction towards the desired selectivities. This ambitious project will contribute to the development 
of sustainable homogeneous catalysis. 
 
 
Keywords: Nickel catalyst, Activation mechanism, Olefin oligomerization 
 

Academic supervisor Dr. MEZAILLES Nicolas, Laboratoire Hétérochimie Fondamentale et 
Appliquée, UMR CNRS 5069 (http://lhfa.cnrs.fr/index.php/equipes/shen) 

mezailles@chimie.ups-tlse.fr 

Doctoral School 482 - Ecole Doctorale Science de la Matière, http://www.edsdm.ups-tlse.fr 

IFPEN supervisor Dr. BREUIL Pierre-Alain, Département de Catalyse Moléculaire, pierre-
alain.breuil@ifpen.fr 

PhD location LHFA, Toulouse, France (first 18 months) and 

IFP Energies nouvelles, Lyon, France (last 18 months) 

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

Employer IFP Energies nouvelles, Lyon, France 

Academic requirements University Master degree in relevant catalysis, coordination chemistry and/or 
organic chemistry 

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 academic or IFPEN 
supervisors. 
 

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. 

http://www.edsdm.ups-tlse.fr/
http://www.ifpen.fr/

