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Rare earths in the periodic table
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Lanthanides = series of elements La-Lu

Rare earths = lanthanides + Y + Sc

REEs = rare-earth elements

LREE = La-Sm HREE = Eu-Lu, Y

Source: www.tre-ag.com



Rare earths: names and symbols
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Ytterby (Sweden)
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Rare earths: How do they look like?
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Rare earths are not very rare!
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Source: US Geological Survey
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Rare- earth ore minerals

Carbonate Minerals Bastnäsite

Phosphate Minerals

Monazite

Xenotime

Apatite

Oxidic/ Alkaline Minerals 

Eudialyte

Allanite

Loparite

(Ce,La)(CO3)F 

(Ce,La,Nd,Th)PO4

YPO4

Ca5(PO4)3(F,Cl,OH) 

Na4(Ca,Ce)2(Fe2+,Mn,Y) 

ZrSi8O22(OH,Cl)2

(Ce,Ca,Y)2(Al,Fe3+)3(SiO4)3OH

(Ce,La,Na,Ca,Sr)(Ti,Nb)O3



Rare- earth separation problem

Å Ores contain mixtures of all rare earths (except Pm)

Å Many applications require pure rare earths

Å Mixtures are difficult to separate due to similarities in chemical 

properties of  rare earths

Å Separation of rare earths is one of the most difficult separations in 

inorganic chemistry

Å Separation is done on an industrial scale by solvent extraction (SX)
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Separation of REEs by solvent extraction
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http://www.rousselet-robatel.com
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REE solvent extraction plant (Solvay)


