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Process modelling Development of the separation process flowsheet and pilot demonstration

I Elaboration of a phenomenological model from experimental batch data B Calculation of flow sheets in 1 or 2 cycles to recover Dy and Nd+Pr

== (HNO;)(octanol),

== (HNO;) (TODGA) withm =1to 3 K = HTR(N03)3'T0DGATI}J O Solvent |
n AN ' :

= M(NO,),(TODGA), with n = 3-4 for Dy, Nd, Pr, Fe YR(N0y); " [TR(NO3)3] - [TODGA]" - _recycling_;
NdFeB magnets solution T

[Fe] =31 g/L, [Dy] =0.2 g/L
1000
N |
1o > D tracti Fe, Pr, Nd scrubbin > Dy strippin
X . X K o e exp : y extraction | e, Pr, scrubbi gG<_ : y stripping o=
10 L ~ Fe, calc
A o X o® 2 Dy, exc HNO, | HNO;=0.001M |
[ ! Dy, calc
d Dy | 0.005 % Dy QgL
@ Nd, 0SS = 0. % .
0,1 exp [ Ndy+ BT+ mpUrities ] 99.9 % purity
> Nd, calc
0,01 y - % M Pr, exp A 4
& * X Pr, calc > Nd+P : Fe scrubbing > Nd + Pr strippi : :
0,001 . . . . . . : rextraction | 2 : rstripping 1™ I Very good hydrodynamic behavior
0 1 2 3 l 5 6
[HNOs],,, s (mol/L) I (o, | f [ HnO,=0001M | B UV-vis on-line analysis (for Nd) and ICP-AES
Nd+Pr | <0.004 %
i o - : [ mpurites ] o Nd + Pr measurements for Dy, Pr, Nd, Fe
I Activity coefficients taken into account in agueous phase Patent application filed: 99.99 % purity

Miguirditchian et. al. 2014 I Production of gram-scale Dy at 4.2 g/L

I Good agreement between extraction experiments and calculated

values for both synthetic and real solutions Effective and compact process in two steps

I Implementation of the model in the CEA PAREX simulation code for Dy (step 1) and Nd+Pr (step 2) separation Quantitative recc())very of DV.With verZ high purity
and calculation of flow-sheets from REE solutions Dy recovery > 99% with purity > 99.9%
\- AN Y
g . _ N [ | ~N
Pyrometallurgical process for metal elaboration Conclusions

I Pyrometallurgical conversion of the separated REE into high purity RE metals
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