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Thermodynamic investigation 
of synergy in solvent 

extraction

Design, synthesis and studies of specific ligands and materials for ion extraction and separation.

Focus on the understanding of the molecular and supramolecular mechanisms 
governing affinity and selectivity.
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Liquid/Liquid extraction

• Nuclear fuel processing and reprocessing
• Extraction and recycling of strategic metals 
• Decontamination of aqueous effluents

Ionic liquids :

Extraction and recycling 
of strategic metal

Filtration processes :
Chelating organic resins :

• Synthesis of chelating ion exchange resins 
• Extraction and decontamination processes

Hybrid materials:

• Methodologies for hybrid materials synthesis
(SiO2, TiO2, ZrO2… based materials)

• Extraction and decontamination processes

Nanostructure versatility
thanks to amphiphilic organosilane

Selective extraction and recovery
of Ta / Pd / Au from e-waste (WEEE)

Multi-functional, 
Macrocyclic ligands

Hydrophobic & 
Hydrophilic ligands

Chiral ligands

Understanding 
and 

Optimization

Ion Extraction/Separation 
by Self-assembled Systems 

in Conventional and 
Unconventional Processes

Synergistic effects

Effect of self-assembly of extractant
molecules on extraction

(SAXS, SANS measurement…)

Extraction 
mechanisms

Supramolecular
aggregation

RTIL’s & TSIL’s as alternative 
systems for solvent extraction

Membrane filtration
Membrane filtration/complexation 

- Leachates from primary and secondary ressources
- Urbain mine
- Contaminated effluents
- Sea water

Porous liquids :

Hollow silica nanoparticles that becomes 
liquids after ionic grafting

New approach for liquid-liquid 
extraction without solvent

or

or

Formo-phenolic resins bearing chelating groups

Ion Separation by Self-Assembled 
Molecular Systems
Laboratoire du Tri Ionique par des 

Systèmes Moléculaires auto-assemblés

(LTSM)


