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Source : amold magnetics volume needed to generate a field of 1000 gauss from 5 mm of a pole of the magnet Solvent extraction (SX) for rare earth recycling

Others processes after leaching

Selective precipitation/electrodeposition, Separation by ion exchange.

Advantages of solvent extraction

Separation of compounds : with similar properties (REE ; Ta -Nb), High purity of final products :

Drawbacks related with conventional equipments :

Pertraction avoids the settling step and offers the possibility to operate without diluent Some of SX process equipments : Pulsed column ; Centrifugal extractors Mixer settlers : principle

Transfer of interest solute from aqueous phase to the solvent by mixing and settling of two phases.

Impossible to use very emulsive solvents : which extends the time of settling, Density difference required for phases separation : Using of diluent which can cause : third phase formation (avoid by adding a modifier in some cases) ; and a large volume of solvent in the process REE (for optical and electronic products). As low as possible for minimize pressure drop and enhence mass transfer at aqueous and organic interface : 

∂C i ∂t + ∇. -D i ∇ C i +C i V i = 0
Pertraction : mass transfer simulation

39 ∂C i ∂t + ∇. -D i ∇ C i +C i V i =0 Assumptions :
Uniform pore size and fiber porosity troughout the fiber length Laminar flow with parabolic velocity profile in two phases in the contactor Solute is transported by diffusion and convection in the two phases :

Complexing reaction occurs at the interface aqueous-membrane This chemical reaction is defined by a kinetic with flux expression :

The model is solved by scilab 5.5.1 and is just optimised by one parameter k v (m.s -1 ) for best fitting experimental results. 

  Scheme of process

  in good agreement with the experimental data for a value of k v =5.10 -7 m.s -1 which validated the model assumptions. This value of k v is maintained for predict the influence of geometric caracteristics and process variables.Pertraction : mass transfer simulation Results

  

  

Hollow fiber module

Pertraction : experimental results

General conclusion

Possibility to use solvent L to selectively extract REE and separe them each other from magnets waste in nitric media ;

Neodymium's extraction mechanism : Nd 3+ +3NO 3 + 3L <=> NdL 3 NO 3 3

Exothermic reaction with ∆H ext 0 = -22.9 kJ.mol -1

Taylor Dispersion analysis for determine Nd diffusion coefficient in aqueous and organic phases with RSD≤3% : simple method fast and few sample volume needed (0,7 nL) ;