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The optimization of the extraction processes requires a thorough analysis of the thermodynamic and 
kinetic features of the system. While there is considerable amount of literature on the equilibrium as-
pects of solvent extraction of metals, there is much less information available on the extraction kinet-
ics. In this thesis we characterized the extraction kinetics of Pd(II), Nd(III) and Fe(III) with two malo-
namides of the same molecular formula but different topologies: N,N,N’,N’- tetrahexylmalonamide 
(THMA) and N,N,N’,N’- dimethyldibutyltetradecylmalonamide (DBMA). A thermodynamic characteri-
zation of the extraction systems was first carried out, and THMA proved to be very selective for the 
extraction of Pd(II) compared to DBMA. The characterization of the extraction kinetics was performed 
using the single drop technique, where the global transfer constants of Pd(II), Nd(III) and Fe(III) in the 
extraction with THMA and DBMA were determined. The study was further developed to determine the 
extraction rate laws of the systems. For this purpose, an experimental methodology based on the ini-
tial rate method, in small scale batch experiments was implemented for a fast and reliable screening 
of the extraction kinetics. Proceeding with this methodology, we could highlight the differences of the 
extraction kinetics of Pd(II) with THMA and DBM. The corresponding extraction mechanisms were 
proposed. Finally, screening of extraction kinetics in batch experiments demonstrated the benefit of 
excess dihexylamine (DHA) employed during THMA preparation through a gain in kinetics perfor-
mance. Thus, a performing molecular system for the extraction of Pd(II) with THMA was established. 
Altogether, this work has highlighted the interest of mastering the kinetics of solvent extraction for the 
development of selective processes of separation. 
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