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Solvent extraction is a separation technique well established in various 

sectors of activity including hydrometallurgy, the nuclear industry, petrochemistry, 

the food and pharmaceutical industries, etc. In the past forty years heavy 

investments were made throughout the world to build large solvent extraction plants 

for producing high added value materials. 

In hydrometallurgy, copper is the most illustrative example as Leaching-

Solvent Extraction-Electrowinning (L-SX-EW) technology accounts for about 20% 

of the total world primary copper production. The separation of cobalt from nickel is 

another example for which solvent extraction has proven to be technically and 

commercially successful. The reprocessing of used nuclear fuels with the PUREX 

process is also a successful example where solvent extraction is a key technology. 

Currently, a large project is under development in New Caledonia for the recovery 

of nickel from laterites. Many other solvent extraction plants of medium or small 

size have been successfully developed throughout the world for the recovery of 

various valuable materials. The separation of individual rare earths, the recovery of 

gallium from the Bayer liquors, the recycling of platinum group metals, etc., are 

typical examples.  

Though solvent extraction is often considered as a mature technique, many 

research teams work on its development worldwide and the literature on the subject 

is still abundant. In spite of this encouraging dynamism, the use of solvent extraction 

in hydrometallurgy encounters severe technical, economical and environmental 

constraints which make difficult the development of new extractants and new 

processes, beyond the laboratory scale. Furthermore, fundamental questions arise 

from recent advances in the speciation in the organic solvents, as for instance the 

problem of the modelling of equilibria in the presence of supramolecular 

organisations (reversed micelles, microemulsions, etc.). 

The present paper has four main objectives: 
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- To give an overview of the extractants commercially available today. Indeed, 

over the last decade many changes occurred. Several suppliers have ceased to 

produce extractants, others companies amalgamated. Furthermore, the notion of 

reagent has shifted in some cases to the notion of service (the extractant is then 

sold with a process). “Who is who” today? 

- To discuss the crucial problem of the ageing and the “deformulation” of the 

extraction solvents with time, with the associated impact on the environment. In 

the literature, most authors report data obtained with fresh organic solutions and, 

when the sustainability of the systems is tested, which is very scarce, the most 

often only a few extraction – scrubbing – stripping cycles are performed. This 

question will be illustrated with various classical extractants. 

- To exemplify the modern strategies to design entirely new extractants in 

response to new challenges. The design of extractants for the separation of 

actinides(III) from lanthanide(III) in the reprocessing of used nuclear fuels will 

be treated in detail. Other examples will be presented.  

- To point out the existence of supramolecular organisations in many “classical” 

solvent extraction systems, with the induced macroscopic properties (3
rd

 phases 

formation, catalysis, etc.), and to make a state-of-the art in the approaches for 

modelling the metal extraction equilibria in such systems. 


