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We are looking for a good candidate to apply on the PhD subject :  
 

« Valuation of biomass residues by oxidative depolymerization using 
ionic liquids based on polyoxometalate anions. » 

 

Institut Lavoisier de Versailles UVSQ (www.ilv.uvsq.fr) / Institut Jean-Pierre Bourgin, 

INRAE Versailles 

 

Supervision :  

Prof Sébastien Floquet (sebastien.floquet@uvsq.fr) et Dr Catherine Roch 

(catherine.roch@uvsq.fr), Team « MIM », Institut Lavoisier de Versailles (ILV), UMR 8180-

UVSQ, University Paris-Saclay, 45 avenue des Etats-Unis 78035 Versailles. 

Dr Bruce Pégot (bruce.pegot@uvsq.fr), équipe SORG, Institut Lavoisier Versailles (ILV).  

Dr Betty Cottyn-Boitte, Institut Jean-Pierre Bourgin, UMR1318 – AgroParistech, INRAE, 

Centre de Versailles-Grignon. betty.cottyn@inrae.fr 

 

The use and production of bio-sourced, renewable, eco-compatible molecules represents an 

important societal issue. Lignin is the most abundant renewable biopolymer after cellulose. It 

is a unique and very abundant natural resource of aromatic compounds, representing about 20% 

of the total mass of the biosphere. The depolymerization of lignin into aromatic compounds 

appears to be a viable alternative to petroleum raw materials for the production of plastics, 

materials and synthetic intermediates and is a major issue in the green chemistry of renewable 

carbon. The development of innovative depolymerization strategies with new catalysts is 

therefore of obvious industrial interest. 
 

Ionic liquids, in particular when they combine polyoxometallate anions (POMs) and organic 

cations, are of undeniable interest in many fields. [1] As part of a previous thesis (Yohan 

Martinetto, 2017-2020), many ionic liquids based on POMs (POM-Lis) were synthesized, 

characterized and then studied. In particular, we have shown that these materials are capable of 

solubilizing organic substrates, from simple molecules to more complex biopolymers, then of 

catalyzing their oxidation in the presence of H2O2. [2] Applied to biomass residues, we were 

able to demonstrate a rapid and very efficient depolymerization of lignins and humins into 

simple molecules. However, these reactions currently lack selectivity and the aromatic 

compounds that make up lignins are also destroyed. 
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In the continuity of this work, this thesis project aims to synthesize other POM-LIs, to 

characterize them (IR, ATG, NMR ... and physical and rheology measurements in collaboration 

with two teams in Rennes) and to find POM-LIs which will be less reactive, more selective and 

more robust. The principal aim of the PhD work will be to find the appropriate systems which 

will allow the depolymerization of various biomass residues into aromatic compounds of 

interest for industry, in particular cosmetics. Furthermore, by using the so-called « vacant » 

POMs, such ionic liquids systems could be also use for depollution of metals from aqueous 

waste. Very preliminary studies have been performed but this part will be to to be developped 

in collaboration with teams in Orsay and/or in Lille.  

 

This interdisciplinary subject involves several teams and the skills required and involved are 

multiple. The inorganic syntheses of POMs and POM-LIs and their characterizations will 

mostly be carried out within the ILV MIM team. The characterizations of the physico-chemical 

properties (DSC, viscosity, dielectric constant) of these materials will be carried out in 

collaboration with two teams from Rennes (ISCR and IPR). The validation of materials in 

oxidation catalysis in the presence of H2O2, O2, under light or even under microwave, will be 

carried out on simple organic molecules within the SORG team of ILV. The preparation of the 

biomass residues and the biomass depolymerization tests will be carried out within the INRAE 

team in Versailles. This team has recognized expertise in the field of biomass and techniques 

for characterizing depolymerization products (GC-MS in particular). The investigation of the 

catalytic mechanisms involved in the reactions and to do so, these mechanistic studies will be 

carried out by in situ RAMAN and quick-EXAFS measurements at the SOLEIL synchrotron 

(ROCK beamline). The depollution control studies can be carried out using the usual techniques 

such as ICP and UV-Visible spectroscopy. 

 

This interdisciplinary subject calls for multiple skills in organic synthesis, inorganic chemistry, 

biochemistry and characterization methods (notably NMR, GC-MS, Synchrotron radiation, 

ICP…). The candidate must have skills in these areas and a great deal of autonomy to allow 

him or her to interact easily with the different teams involved in the project. The excellence of 

the candidate will be a key point. 

 

Contact : Prof. Sébastien Floquet, sebastien.floquet@uvsq.fr  

 

References  

[1] “Designing Functional Polyoxometalate-based ionic liquid crystals and ionic liquids.” Y. Martinetto, 

B. Pégot, C. Roch-Marchal, B. Cottyn-Boitte, and S. Floquet.*, Eur. J. Inorg. Chem., 2020, 228-247. 
[2] “Synthesis, Physical Properties and Application of a Series of New Polyoxometalate-Based Ionic 
Liquids.” Y. Martinetto, S. Basset, B. Pégot, C. Roch-Marchal, F. Camerel,* J. Jeftic, B. Cottyn-Boitte, 
E. Magnier,  S. Floquet,* Molecules, 2021, 26(2), 496. Open access 
https://doi.org/10.3390/molecules26020496.  

mailto:sebastien.floquet@uvsq.fr

