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The name rare earth metals can be misleading. Most are actually quite plentiful in the crust of the

: r ‘Earth. What makes most of them “rare” is the fact that due to their geochemical properties, they are
- usually guite dispersed and thus not economical to exploit because of their low concentrations.

The International Union of Pure and Applied Chemistry (IUPAC) defines rare earth metals, or rare earth
elements, as a set of seventeen chemical elements found on the periodic table. Specifically, the fifteen
lanthanides plus scandium and yttrium make up this classification.

Lanthanides comprise the fifteen metallic chemical elements with atomic numbers 57 through 71.
Scandium and yttrium are considered rare earth elements since they tend to occur in the same ore
deposits as the lanthanides and exhibit similar chemical properties.

There has been an explosion in demand for these metals during the last several decades. Many rare
earth metals are critical for the manufacturing of modern products, cutting edge technologies and
critical defense department uses. Rare earth metals are traded on the NYSE in the form of ETFs.
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Until the 1980s, the United States was a leader in the
global production of rare earth metals. Today, only a
few countries produce significant amounts of these ele-
ments and China is the current dominant worldwide
producer. Numerous reports claim that China is cur-
rently responsible for over 95+% of the world's produc-
tion on a rare earth oxide basis. Other countries that
have notable amounts of production include India,
Brazil and Malaysia.

Due to the technology required to separate rare earth
metals, and the environmental damage that can result
from the process, a number of countries that have sig-
nificant deposits of the materials have not yet begun to
significantly produce the materials. Countries with
large known deposits include Russia, Australia and
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The Rare Earth Metals and Some of Their Common Applications

Used to strengthen aluminum
alloys. Used in asrospace
components and as an additive
in Mercury-vapor lamps.

N

v,
Lksed in superconductors, h
exntic light sources and
microwave filters.

v,

\

Used m specially glasses
including lens and optics, in
electrodes, as a fluid cracking
catalyst for oll refineries and for
ypdrogen storage.

/

Excellent oxidizer, used in oil
cracking during petrodeum
refining, for yellow color in
ceramics and glass, and as a

~

catalyst for self-cleaning ovens. 5

Used in rare-garth magnets,
lasers, as a core material for
carbon arc lighting and as green
color in ceramics and glass.

V,

Used in rare-earth magnets,
lasers, ceramic capacitors

and as purple color in ceramics
and glass.

y

Used in nuclear batteries.

Used in rare-earth magnets,
lasers, masers and for newtron
capture,

Makes red and blue colored
phosphors and used in lasers,
NMR relaxation agent and
mercury-vapor lmps.

LOCATIONS

Usad i rare-earth magnets, Yy

lasers, X-ray tubes, specialty
optics and computer memory.

/

Lksed as green in ceramics and h
paints, lasers and fleorescent
larmps.
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Used in rare-garth magnets
and lasers.

Used in lasers.

/

Used in vanadium steel and &
lasers,

J
~

Used in portable x-ray
equipment,

Mo

Used in infrared lasers and
as a great chemical reducing
anent.

L

Usad in high refractive glass
and radicloqy equipment.
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