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Background

Lanthanum (La) occurs in nature with other rare earth
elements in numerous minerals, including bastnésite
((Ce,La,Y)CO5F) and monazite ((Ce,La,Nd,Th)PO,), and has
several industrial applications (Jordens, Cheng and Waters,
2013). Recently, domestic production of rare earth elements has
been promoted due to potential supply risk, economic benefits
and environmental concerns (Binnemans et al., 2013), making
it desirable to develop highly efficient extraction techniques
that are cost effective and environmentally friendly.

Research aim

This study focused on the solvent extraction of La from
aqueous media. We systematically investigated the effects on
the solvent extraction of La of aqueous equilibrium pH; vari-
ous acid media, including sulfuric acid (H,SO,), hydrochloric
acid (HCI) and nitric acid (HNOj); extractant (PC88A) con-
centration; initial lanthanum concentration; and temperature.
The most promising experimental conditions were identified.
A molecular modeling approach was also used to understand
the metal ion-organic extractant interaction.

Materials

The extractant used was 2-cthylhexyl phosphonic acid
mono-2-ethylhexylester, or PC88A. Reagent grade kerosene
was used as the diluent for the organic extractant. Lanthanum
oxide (La,05) with 99.99 perent purity was used for the prepa-
ration of stock solutions of La (II) in different acids.

Results

At initial pH of 7, almost complete extraction — about 98
percent for H,SO, and HNO; and about 92 percent for HCI
— was obtained from all three acids. Modeling results show
that three molecules of PC88A interact with one molecule of
lanthanum, which was confirmed by the slope analysis method
from experimental data.
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Conclusions

Based on the experimental results, HNO; and HCI were
found to be the preferred aqueous media for the solvent extrac-
tion of La. Experimental results were in complete agreement
with the molecular modeling results.
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Figure 1 — Effect of initial pH on extraction of La (lll).
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