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Rare Earths — the Lanthanide Series,

Scandium, and Yttrium
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Uses

= Catalysts: Ce, La, Nd
= Metallurgical
= Alloys
= Batteries: La, Ce, Nd, Pr
= Magnets: Nd, Pr, Sm, Dy, Tb
= Polishing: Ce, La, Nd
= Other
= Ceramics: Y
= Phosphors: Eu, Y, Tb
= Electronics
= Fiber optics and lasers: Er, Y, Nd, Yb,
Tm, Pr, Ho
= Glass additives: Ce, La, Nd, Er
= Neutron absorption: Nd

DN .'




Global Rare—Earth Deposits and
Occurrences

b 5o &
' S JC) %
g

1500 3,000 6,000 KILOMETERS
1 |
T T T T T T 1

1000 2000 4000 MILES




Rare—Earth Mining Locations
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Data are from USGS Minerals Yearbook 2011 vl




Supply—Rare—Earth Oxide World Mineral
Production Trends 2009-2013
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China’s Rare-Earth Production and
Export Quotas
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Average Prices of Selected Rare-
Earth Oxides (REO)
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U.S. Imports for Consumption of
Rare—Earth Materials
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® Ferrocerium
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® Mixed chlorides
Cerium compounds
Mixed oxides
Compounds



Closing Thoughts

= China continues to dominate rare-earth supply

= Numerous projects for mining and separation underway
m Prices of rare-earths have decreased significantly

m U.S. imports of rare-earths increased in 2013

m Consumers pursuing conservation and recycle programs

= USGS



Contact Information

Joseph Gambogi

National Minerals Information Center
U.S. Geological Survey

989 National Center

Reston, VA 20192

voice: 703-648-7718

fax: 703-648-7757

e-mail: jgambogi@usgs.gov
http://minerals.usgs.gov/minerals
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