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TITLE 

 

 

Nanostructured fluorinated hydrotalcites as new heterogeneous 

catalysts for biomass valorization  

COMPETENCES 

/ INTERESTS 

      The student must show rigor, autonomy and strong interests on synthesis 

and elaboration of inorganic materials.  

      The subject takes part of a thesis from an ANR subject, but the student will 

be free to explore new directions.  

      SUBJECT  

       With new environmental constraints, elaboration of green processes 

represent a relevent challenge. Biomass valorization is a great exemple. 

Extracted from biomass, hemicellulose can be turned into furfural, a very 

interresting molecule used for biofuel synthesis. Yield and selectivity of this 

reaction can be optimized using acido-basic heterogeneous catalysts.  

 

       Historically, basic catalysis was not deeply investigated, essentially 

because of the polluttion by carbonate species which lead to a thermal 

treatment at high temperatures to be eliminated. This activating step is costly 

and can decrease the activity (by the strong reduction of the surface area) of 

the catalysts. In this respect, the preparation of catalysts with tunable acido-

basicity that don’t react with carbonate species can be very interresting.  

 

       The aim of this internship is the synthesis and characterization of 

Magnesium/Aluminium Hydrotalcites (also known as LDH : Layered Double 

Hydroxides). In these 2D structures, the ratio between Mg and Al can be 

tuned. Usually with the occurrence of hydroxyls ions, it’s possible to 

substitute partially fluoride ions to form mixed anions solids. In 

conclusion, it should be conceivable to modulate the acido-basicity of the 

catalysts by playing on the Mg/Al and F/OH ratios. 

     Fig 1 : Common structure of LDH                       Fig 2 : Partial fluorination of Mg/Al LDH 

 



There are many objectives :  

1- Elaboration and optimization of new synthesis route to get nanometric 

fluorinated hydrotalcite  

2- Characterization of catalysts with controllated F/OH and Mg/Al ratios 

and modulation of its acido-basic properties.  

3- Understanding of the acido-basic properties of the catalysts in 

collaboration with our partners (LRS, Paris Sorbonne et IC2MP, 

Poitiers).  

 

TECHNIQUES 

USED 
 

Synthesis : hydrothermal synthesis, micro-wave synthesis, co-precipitation, 

thermal treatments  

Characterizations : X ray diffraction, surface area measurements, electronic 

microscopy 

HOST 

LABORATORY 

Institut de chimie de la matière condensée de Bordeaux (ICMCB) 

TEAM Groupe 3 : Chimie et Photonique des Matériaux Oxydes et Fluorures 

 

SCIENTIFIC 

DIRECTOR 

 

Nom : DEMOURGUES Alain & BOUMALI Helies  

 

Tél : 0540002593  Mél : helies.boumali@icmcb.cnrs.fr    

alain.demourgues@icmcb.cnrs.fr  

Adresse : ICMCB, 87, Av. Dr Schweitzer, 33608 Pessac 

 

Possibility to pursue the internship until the end of August:    YES   / NO  

Possibility to offer the internship to a M1 if not attributed to a M2: YES  X / NO  
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