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Synergistic Solvent Extraction of Rare-Earths with

Thenoyltrifluoroacetone and Tri-butylphosphate
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Abstract

To enhance yield products of the extraction of rare earths, the synergistic extraction of rare earths (La,
Pr, Nd, Sm, Gd, Tb, Dy, Er and Y) from nitric acid solutions with a mixture of thenoyltrifluoroacetone (HTTA)
and tri-n-butylphosphate (TBP) in kerosene was investigated and the obtained results were compared with
results of rare earths extraction without synergistic chemicals. The effect s of initial nitric acid, HTTA and TBP
concentrations on rare earths extraction in the range of 0.1-10 M, 0.05-0.5 M and 10-80 %, respectively were
observed. Extractability of light rare earths (La, Pr, Nd, Sm, Gd) is better in low acidity while heavy rare
earths (Tb, Dy, Er, Y) in high acidity. At constant TBP concentration, distribution coefficient of rare earths
increases with an increase in HTTA concentration, but difference of separation factors is not large. Better
extraction for rare earths is in the condition of low percentages of TBP and high concentration of HTTA.
Furthermore, mixed rare earth elements (La, Pr, Nd, Sm, Gd and Y) which have the fraction amounts of rare
earths as monazite sand (IGS 36) were extracted with 10 % TBP/Kerosene/l M HTTA and the percentage

extraction of La, Pr, Nd, Sm, Gd and Y were found to be 25, 47, 63, 79, 71 and 81 % respectively.
Keywords: rare earths, synergistic extraction, tri-n-butylphosphate, thenoyltrifluoroacetone
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ICP-AES Instrumentation and Operating Condi-

tions

RF power 1000 watts
Plasma argon flow 15 1/min
Nebulizer argon flow 1.0 /min
Auxiliary argon flow 1.0 I/min
Pump rate 1.0 ml/min

Viewing height 15.0 mm. above load coil

Nebulizer cone spray nebulizer

Elements Wavelength Elements Wavelength

(nm) (nm)
La 408.672 Gd 336.223
Pr 422.535 Tb 350.917
Nd 406.109 Dy 353.602
Sm 442.434 Er 337.271

Y 324.228
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