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A B S T R AC T

Extraction behaviour of Y(III) from hydrochloric acid medium by octyl phenyl phosphinic acid 
(OPPA) has been investigated over a wide range of experimental conditions such as feed a cidity, 
yttrium concentration, OPPA concentration, diluents, temperature, stripping reagents. The 
extraction mechanism of Y(III) with OPPA was established using distribution data obtained by 
slope analysis technique and it showed the formation of Y(HA2)3 type of neutral species in the 
organic phase. This was also confi rmed by non-linear least square regression of the distribution 
data to the mathematical expression correlating percentage extraction and acidity. The extrac-
tion constant (log Kex) of the two phase reaction has been evaluated to be 3.2. Distribution ratio 
(D) decreased with the increase in temperature with ΔH = –16 kJ/mole. Amongst the reagents 
studied, 7 M H2SO4 was found to be better with 70% stripping of Y(III) in a single contact. Extrac-
tion of Y(III) in different diluents followed the order: d odecane > d ichlorobenzene > xylene > 
chlorobenzene. A mathematical model D = (183.69 ± 7.24)/(0.5)0.59*(Hi)

3 was proposed to predict 
the concentration of yttrium in organic as well as in aqueous phases at any initial concentra-
tion of yttrium [Ci] and initial hygrogen ion concentration [Hi]. In addition, the extraction effi -
ciency for other rare earths by OPPA was also investigated and followed the trend: La<Ce<Pr<
Nd<Sm<Eu<Gd<Tb<Dy<Ho<Er<Tm<Yb<Lu, which raised with increasing atomic number of 
e lements. Separation factors between adjacent rare earths were also evaluated for OPPA system.
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1. Introduction

Rare earth elements (REE) are widely used for 
i ndustrial products such as phosphor materials, mag-
netic substances, alloys, catalyst, lasers, superconduc-
tors, LEDs, solid oxide fuel cells, nuclear application, 
among others and the demand for REE is increasing [1]. 

The REE occur together in nature in minerals like 
m onazite, xenotime, bastnasite etc. The high value 
of these elements depends on their effective separa-
tion into high purity compounds. The separation into 
individual REE is very diffi cult to achieve, due to the 
very low separation factors involving the adjacent REE 
owing to the similar chemical properties. The separation 
of REE is usually carried out by solvent extraction or ion 
exchange, which is based on basicity, which decreases 
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