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Abstract

Solvent extraction experiments have been performed to separate Nd and Pr from chloride leaching solution of monazite sand
using single Cyanex272 and mixed extractants as PC88A+Cyanex272 and PC88A+TBP. For this purpose, the effect of the con-
centration of extractants on the extraction and separation of the two metals were studied by varying the pH of aqueous solution.
In the experimental ranges conducted in this study, the distribution coefficients of Nd were higher than those of Pr. In Cyanex272
system, our results indicated that concentration of extractant and initial pH did not affect distribution coefficients, but separation
factor was increased with increasing initial pH. In binary extractant system, distribution coefficients were lower than those of
single PC88A system, whereas separation factor was similar in both mixed and single extractant system.
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Table 1. Characteristics of the processes for the recovery of rare earth.

Process Ore Medium Solvent Products
. 99.9% Eu,04
Mol Bastnasit HCI D2EHPA
olyeorp astnastte Gd, Tb, Dy, Ho, Er, Tm, Tb, Lu, Y
REO trat
Denison Mines Uranium processing HNO; D2EHPA (30% Y, O:in?(:)]:/graReEZ 05)
Indian Rare Earths Monazite HCl PC88A Th, U
La, Sm, Nd, Pr, Eu
Megon Xenotime H,SO, D2EHPA 99.995% Y,0;
HCl D2EHPA All the rare earth metals with purities >
Rhone-Poulenc Monasite HNO TBP 99.999% are produced almost entirely by
3 amine solvent extraction
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Fig. 1. Plot of log D vs Initial pH for distribution coefficient of Nd and Pr from the mixed solution of NdCl; and PrCl; with
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Table 2. Distribution coefficients of Nd and Pr from chloride solution with cationic extractants.

Initial pH Extractant [M] Cyanex272 PCSSA D2EHPA

Dy Dy, D Dy, Dy Dy,

0.03 0.023 0.024 0.063 0.098 0.230 0.309

0.05 0.020 0.036 0.104 0.144 0.341 0.489

: 0.07 0.028 0.048 0.140 0.214 0.446 0.602
0.09 0.033 0.061 0.167 0.266 0.530 0.722

0.03 0.021 0.036 0.076 0.106 0.234 0.312

0.05 0.025 0.045 0.126 0.165 0.370 0.505

! 0.07 0.035 0.054 0.162 0.227 0.466 0.613
0.09 0.038 0.072 0.199 0.285 0.553 0.735

0.03 0.018 0.033 0.057 0.091 0.227 0.309

0.05 0.033 0.041 0.099 0.162 0.348 0.486

’ 0.07 0.032 0.043 0.137 0.216 0.443 0.608
0.09 0.052 0.065 0.176 0.283 0.527 0.725

0.03 0.019 0.041 0.056 0.098 0.232 0.332

0.05 0.020 0.050 0.102 0.168 0.366 0.519

6 0.07 0.030 0.054 0.137 0.224 0.440 0.618
0.09 0.044 0.067 0.177 0.283 0.527 0.743
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Table 3. Separation factor between Pr and Nd from chloride
solution with cationic extractants.

h;ig"‘l Extractant [M] | Cyanex272| PCSSA | D2EHPA
0.03 1.02 1.54 134
0.05 1.79 138 1.43
’ 0.07 1.68 1.52 135
0.09 1.86 1.59 136
0.03 175 138 133
0.05 1.80 131 136
! 0.07 154 1.40 132
0.09 1.90 143 133
0.03 178 1.59 136
0.05 127 1.63 1.40
: 0.07 136 1.57 137
0.09 127 161 137
0.03 221 1.74 1.43
0.05 2.51 1.64 1.42
¢ 0.07 1.80 1.63 1.40
0.09 153 1.59 141
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