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Recovery of Rare Earth Elements from Leach Liquor of Apatite Concentrate of
Central Iran Using Combined Precipitation and Solvent Extraction Methods

S.A. Milani**, B.E. Farahmand?, B. Maraghe Mianji'
1. Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-8486, Tehran — Iran
2. Department of Mining Engineering, Researches and Sciences Campus, Azad University, P.O.Box: 14115-143, Tehran — Iran

Abstract: The extraction and concentration of rare earths from leach liquor of apatite concentrate of
central Iran were investigated using combined precipitation and solvent extraction methods. Precipitation
was carried out to remove undesirable ions and solvent extraction method using tri-n-butyl-phosphate
(TBP) as an extractant was employed to separate and concentrate rare earth elements. The XRD studies
demonstrated that fluro-apatite, ancrite and calcite are the comprising minerals in the examined mica
(apatite) and fluro-apatite is the predominant mineral. The amount of rare earth element-oxides including
Y, Ce, La, Pr and Nd were determined by means of X-ray florescence (XRF) analysis. The other
chemical composition of apatite consists of: SiO,, CaO, Fe,03 and P,0s. First, acid leaching operation
was carried out by using nitric acid. The analytical investigation of the obtained leach liquor indicated
that interfering ions include: Fe(ll), Mg(ll), Ca(ll), S(IV), P(V) and F(I). The precipitation studies
confirmed that the process was rapid and highly efficient to remove the interfering ions without
removing rare earth elements. The effect of different variables such as extractant concentration, nitric
acide concentration, temperature, contact time and V,q/V, were investigated and the optimum
conditions for separation of lanthanides by TBP were determined. Selective stripping of lanthanides from
the loaded organic phase were studied using nitric acid. The separation of rare earths by TBP was
observed to be significant and more than 90 percent of rare earth elements were extracted. The
thermodynamic functions of lanthanides extraction process have been calculated.

Keywords: Rare Earth Elements, Lanthanids, Apatite Concentrate, Solvent Extraction, Central Iran
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