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Abstract

Rare earth elements with high purity are demanded for the manufacture of advanced materials. Light rare earth elements are
contained in domestic monazite and Ni-MH batteries. In this paper, solvent extraction to separate the light rare earth elements
from hydrochloric acid leaching solutions of these resources was discussed. A mixture of cationic and tertiary amine shows syn-
ergistic effect on the extraction of LREEs and the extent of pH decrease during extraction is reduced. The effect of solution pH
on the extraction and synergism was reviewed. Acquisition of the operation data with mixer-settler on the separation of LREEs
by this mixture is necessary to develop a process.
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Anodic reaction : MH+OH™ = M+H,O+e
Cathodic reaction : NiOOH + H,O +e

= Ni(OH),+ OH™
MH +NiOOH = M +Ni(OH),, E°=135 V
MH : Lajg5Cey 3Pro sNd; 4NiggCoyp7Mns gAly 7

NiOOH : Nig94C0,03Z1003N(OH),
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Fig. 1. Variation of the fraction of dimeric D2EHPA with the
total concentration of D2EHPA at ambient tempera-
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Table 1. Acid dissociation constants of some organophos-
phorous acidic extractants at 25°C

K, pK,
D2EHPA 3.8x107 6.37
PC 88A 3.09 x 107 451
Cyanex 272 426 % 1077 324
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Fig. 2. Variation in the atomic and ionic radius across the
lanthanide series.
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Table 2. Advantages and disadvantages of some representative extractants for the separation of rare earth elements

Extractant Advantages Disadvantages
. . . Can be used only in nitrate solution
TBP High loadlpg capacity . Can be applied to LRE
Low chemical consumption . .
High energy consumption
Can be used only in nitrate solution
. . . li REE
Aliquat 336 Low chemical consumption C{m be applied to son}e
High energy consumption
Low loading capacity
D2EHPA Versatility in the separation of all REE High chemlcal consumptlon
Low loading capacity
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Table 3. Characteristics of the processes which employ solvent extraction to recover rare earth metals

Process Ore Medium Solvent Products
Molycorp Bastnasite HCl D2EHPA 99.9% Eu,03, Gd, Tb, Dy, Ho, Er, Tm, Tb, Lu, Y
Indian Rare . Th, U
Farths Monazite HCI PC88A La, Sm, Nd, Pr, Eu
N . HCI D2EHPA All the rare earth metals with purities > 99.999% are
Rhone-Poulenc Monazite TBP . .
HNO; . produced almost entirely by solvent extration
amine
1st SX battery ivhx{ HF REE solu:?on
LRE/HRE separation 0 Sepaahion
section
Mix LRE
solution
2nd SX battery
La, Ce/Pr, Nd separation
La Ce Pr Nd
solution solution
3rd SX battery 4th SX battery

La/Ce separation

P1/Nd separation

[ )

Fig. 3. Schematic flowsheet for the recovery and separation of LRE from HRE by solvent extraction. (SX means solvent

extraction)
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Reflux aqueous solution

Scrubbing
section

all Nd and no Pr

to extraction section

TMh pure

Nd aqueous solution

Fig. 4. Schematic flowsheet for the separation of Pr and Nd from the loaded organic by scrubbing.
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