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Rare Earths Defined

The rare earths are a group of 17 elements
comprising scandium, yttrium, and the lanthanides

The lanthanides are a group of 15 elements:
lanthanum, cerium, praseodymium, neodymium,
promethium, samarium, europium, gadolinium,
terbium, dysprosium, holmium, erbium, thulium,
ytterbium, and lutetium

The rare-earth elements are abbreviated REE

Finnish chemist Johan Gadolin discovered the first
rare-earth element in 1794 in the black mineral
ytterite, that was subsequently renamed gadolinite



Rare Earths Further Defined

A Rare earths are not rare, nor are they earths

A The rare earths are not rare, however, the number
of economic concentrations discovered to date
are limited

A The rare earths are not earths, when first
discovered in 1794 the term earth was used to
describe an oxide or non-metallic compound. The
first very impure metal was made in 1826

A The light-group rare-earth elements or LREE are
defined as lanthanum through gadolinium

A The heavy-group rare-earth elements or HREE are
defined as terbium through lutetium and yttrium



Periodic Table
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Source: Dmitri lvanovich Mendeleev



REE Mineral Reserves

88 million metric tons of contained rare-earth oxide (REQO)
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REE World Mineral Production in 2008

127,000 metric tons of contained rare-earth oxide (REQ) estimated
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Rare Earth Ores
A Bastnasite-(Ce) (Ce, La, Nd, Pr)(CO,)F

A Monazite-(Ce) (Ce, La, Nd, Th)PO,
A Xenotime-(Y) YPO,
A Loparite-(Ce) (Ce, Na, Ca)(Ti, Nb)O,

A lon adsorption type (IAT) REE ions adsorbed on
clay- formed from lateritic weathering

A lon adsorption type clay Y-rich
A lon adsorption type clay La, Nd-rich



Principal Rare-Earth Deposits

A Bastnasite

A Mountain Pass, CA, USA

A Bayan Obo, Inner Mongolia, China

A Mianning, Sichuan Province, China

A Weishan Lake, Shandong Province, China
A Monazite

A Kerala State, Tamil Nadu State, and Orissa State, India
A Lateritic ion-adsorption type clay (various mine locations)

A Primarily in Jiangxi, Guangdong, and Fujian Provinces,
China

A Fewer mines in Hunan and Guangxi Provinces, China

A Loparite
A Lovozero, Kola Peninsula, Russia



Bastnasite
Mountain Pass, CA

Weight Percent of Total Recovered REE
Bastnasite (Mountain Pass, CA)

Source: Johnson, G.W. and Sisneros, T.E., 1981.



Monazite
Australia

Weight Percent of Total Recovered REE:
Monazite (Australian)
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Source: Westralian Sands, Ltd., 1979.



Loparite
Russia

Weight Percent of Total Recovered REE
Loparite (Russia)

Source: Hedrick, J.B., Sinha, S.P., and Kosynkin, V. D. 1997



Xenotime
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Weight Percent Of Total Recovered REE
Xenotime (Malaysian)

Source: Johnson, G.W. and Sisneros, T.E., 1981.



JAT Ore 1 yttrium rich

Longnan, Jiangxi Province, China

Weight Percent of Total Recovered REE
Longnan Lateritic Ore (China)

Source: Introduction to Jiangxi rare earths and applied products, 1985
(Jiangxi Province brochure).






