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The importance of minerals in our everyday lives cannot be underestimated. The Consumer's
Guide to Minerals is a different take on them. Rather than focusing on visual and physical
properties, this book explores minerals’ myriad uses in scientific research, manufacturing,
medicine and many commercial applications some of which may even shock you. This digital
exclusive is an important reference for students of applied science, geology and economics;
practicing engineers and professional geoscientists in government service, environment and
sustainability; and those professionals working in the minerals industry or those serving the
minerals industry.The Consumer's Guide to Minerals is a compilation of monthly articles from
EARTH Magazine, edited by Megan Sever and Dr. Christopher M. Keane. The Guide is a
collaborative effort between EARTH Magazine and the U.S. Geological Survey.
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©iStockphoto.com/Oleksii SagitovDigital Edition Edited by Christopher M. KeaneOriginal Editing
by Megan SeverPublished in the United States of America. All rights reserved. No part of this
work may be reproduced or transmitted in any form of by any means, electronic or mechanical,
recording, or any information storage and retrieval system without the expressed written consent
of the publisher.The views and opinions expressed herein are those of the individual section
authors and do not necessarily represent the views of the American Geosciences Institute, its
member societies or its employees.© 2013 American Geosciences InstituteThe material in this
book was originally published in EARTH Magazine between 2010 and 2013.Visit AGI at .Visit
EARTH Magazine at .American Geosciences Institute4220 King StreetAlexandria, VA
22302USAPublished exclusively in digital format.ForewordThis guide offers interesting
information that highlights the significance of minerals and the role that they play in our everyday
lives. For example, you would not be reading this on your computer or handheld device were it
not for the discovery, development, mining, processing and use of minerals.Mineral resources
are the building blocks of civilization. They are necessary for housing, transportation,
agriculture, windmills, cell phones and many other items that we take for granted. In fact, nearly
every aspect of modern civilization relies on mineral resources. Advances in a plethora of
scientific disciplines have made possible the benefits of mineral use that we enjoy today. For
example, economic geology, the science of finding and understanding mineral resources,
involves the application of basic scientific principles to understand the characteristics,
distribution and origin of mineral deposits.A mineral is a naturally occurring, solid, inorganic
element or compound having a uniform composition and a regularly repeating internal structure.
Simply defined, a mineral deposit is a mass of naturally occurring mineral material, usually of
current or potential economic value. Mineral deposits are considered to be non-renewable
resources. Some formed millions of years ago. Some are forming while you read this, but it may
be thousands of years before they are found, accessible, or economic to extract. We can plant
trees or corn; raise cows, chickens or fish; or harness rivers and wind for energy. But we can’t
grow a new mineral deposit. In addition mineral deposits don't occur exactly where we want
them to be. They reside where they are in the earth due to many factors.As standards of living
rise around the world, the demand increases for durable goods and products manufactured from
mineral materials. As large emerging economies, such as China and India, increase their per



capita use of goods and services, demand for critical mineral resources is increasing at a rapid
rate. We are depleting our known mineral deposits at a faster rate. New deposits must be found
and put into production. Over time, technology has improved extraction techniques so we can go
deeper into the earth and economically process lower-grade ores. At the same time, alternatives
to using mineral commodities are constantly being sought.As the global economy grows and
evolves in the 21st century, emerging technologies will require mineral commodities on a greater
scale and in a larger number of applications than ever before. Advances in alternative energy
technologies, nanotechnology, telecommunications, and the aerospace and defense industries
have been made possible by incorporating new applications of mineral materials. Some mineral
commodities used in emerging technologies are rare and their identified resources limited.
That's where the USGS comes in. The USGS Mineral Resources Program is conducting
research to better understand the character of identified resources for these rare and scarce
mineral commodities and is developing criteria to assess the possibility of undiscovered
resources required to sustain these emerging technology industries.One focus of current
attention has been on rare-earth elements, which go back centuries to the discovery of the rare-
earth element cerium in 1804 from the mineral cerite in the Bastnäs skarn deposit in Sweden.
Thus, our modern use of mineral resources has ancient roots that can be used to better
understand the mineral resource needs of the future.The reports in this guide are authored by
scientists at the USGS National Minerals Information Center, which collects extensive data on
domestic and global mineral production, consumption and trade that are published in the
Minerals Yearbook and the Mineral Commodity Summaries###Since 1879 the Mineral
Resources Program at USGS has conducted research on a wide variety of nonfuel mineral
resources to understand the geologic processes that control how and where mineral deposits
form and to probabilistically estimate (or assess) quantities, qualities, and areas of undiscovered
mineral resources that can serve as future sources of supply.Dr. Lawrence D. MeinertMineral
Resources Program CoordinatorU.S. Geological SurveyIntroductionThe Consumer's Guide to
Minerals is a compilation of years worth of the popular feature Mineral of the Month published in
EARTH Magazine. The Mineral of the Month column has been a long-standing cooperative
effort between the American Geosciences Institute and the U.S. Geological Survey's Mineral
Resources Program. The column is authored each month by a different Commodity Specialist at
the USGS, and examines the applications, sources, unique properties, and challenges society
faces with each of these materials. As you explore this publication, I hope you will quickly see
why this is such a popular column and why AGI and the USGS believe the Mineral of the Month
column is so important and interesting. The world of minerals is far, far, more than just streak
plate colors, moh's hardness scale, chemical make-up, and crystal systems, but rather an
integral part of our lives every single day.If you find this different exploration of our planet's
materials intriguing, I strongly encourage you to both subscribe to EARTH Magazine at so you
too can get access to all future Mineral of the Month columns, but to also visit the USGS
Minerals website () for the wealth of additional information available about these and so many



other minerals.Christopher M. Keane, Ph.D.Editor, EARTH MagazineAggregatesSand and
gravel is one of the major types of natural aggregates.© Marli Miller, University of Oregon, ESW
Image BankJason Christopher Willett, mineral commodity specialist for the U.S. Geological
Survey, compiled the following information on construction aggregates, an abundant and
important mineral resource.Crushed stone and construction sand and gravel, the two major
types of natural aggregates, are among the most abundant and accessible natural resources on
the planet. The earliest civilizations used aggregates for various purposes, mainly construction.
Today aggregates provide the basic raw materials for the foundation of modern
society.Aggregates have an amazing variety of uses: roads, bridges, streets, bricks, concrete,
wallboard, roofing tiles, paint, glass, plastics, and even medicine. Every small town or big city
and every road connecting them was built and is maintained with aggregates. More than 90
percent of asphalt pavements and 80 percent of concrete consist of aggregates.Cement, the
binder in concrete, is not technically an aggregate, but it is made from the same limestone that is
used as aggregate in many construction projects. Ground limestone is also used in agriculture,
medicine and household products.Although crushed stone is used mainly in construction-
related applications, industrial applications include manufacturing of glass, paint, paper and
plastic. Aggregates increasingly are being used for environmental protection as well, such as in
soil erosion-control programs, water purification, and reduction of sulfur dioxide emissions from
coal-fired electric power plants.Of the total amount of construction aggregates produced in the
United States each year, on average, 42 percent is construction sand and gravel, 40 percent is
crushed limestone and dolomite, 8 percent is crushed granite, and the rest is other types of
crushed stone. About 85 percent of aggregates produced are used as construction aggregate,
mostly for residential construction, highway construction and maintenance.The widespread use
of construction aggregates is the result of their general availability throughout the U.S. and
around the world and their relatively low cost. Although construction aggregates have a low unit
value, their widespread use makes them major contributors to, and indicators of, the economic
well-being of nations.In the U.S., on a tonnage-sold or -used basis, the aggregates industry
accounts for about 90 percent of nonfuel minerals mined every year. The aggregates industry is
active in all 50 states and consists of about 5,400 mining companies that manage more than
10,000 operations. Over the last 40 years, the leading crushed stone-producing state was Texas,
followed by Pennsylvania, Florida, Illinois and Missouri. During the same period, the leading
construction sand-and-gravel-producing state was California, followed by Texas, Michigan, Ohio
and Arizona.For more information on aggregates and other mineral resources, visit:
minerals.usgs.gov/minerals.Fun facts» In the 1500s, Spanish settlers and soldiers quarried
coquina limestone near St. Augustine, Fla., to form building blocks for their forts and homes.»
The cumulative total production of construction aggregates since 1900 is 117 billion metric tons,
50 percent of which has been produced since 1985.» Thirty-one percent of all aggregates
produced are used in residential construction; 26 percent are used in highway construction and
maintenance.» In the United States, the per capita annual consumption of aggregates is 10



metric tons.Aggregates production and consumption» In 2010, the United States produced 1.96
billion metric tons of construction aggregates, valued at $17 billion.» World production of
construction aggregates is estimated to be 25 billion metric tons, valued at $200 billion.» U.S.
production of construction aggregates has decreased every year since 2006; in 2011,
production was at the lowest level since 1992.AluminumBauxite, shown here being loaded onto
a ship in Queensland, Australia, is the most commonly used aluminum ore.©iStockphoto.com/
John CarnemollaE. Lee Bray, a mineral commodity specialist for the U.S. Geological Survey,
compiled the following information about aluminum, an element that is the second-most used
metal.Aluminum is the third-most abundant element in Earth’s crust, after oxygen and silicon. In
nature, aluminum is bonded to iron, oxygen, potassium, silicon and other elements in common
rock-forming minerals. In tropical conditions, potassium, silicon and other elements can be
naturally leached from rocks to leave behind bauxite — a rock composed mainly of aluminum
hydroxide with iron oxides and clay — which is the most commonly used aluminum ore.
Aluminum has also been recovered from alunite, anorthosite and clay, but the cost of producing
aluminum from these sources tends to be higher than from bauxite.Despite its abundance in
Earth’s crust, metallic aluminum was not produced until 1825 when Hans Christian Oersted, a
Danish chemist, was the first to isolate it in the laboratory. In 1886, Charles Martin Hall, an
American chemist, and Paul Louis Toussaint Heroult, a French scientist, independently and
simultaneously discovered a method of separating aluminum metal from aluminum oxide, or
alumina, by passing an electric current through a carbon anode into a molten mixture of alumina
and cryolite, a sodium aluminum fluoride salt. This electrolytic smelting method, known as the
Hall-Heroult process, is still used today.Approximately 15 kilowatt-hours of electricity are used to
smelt 1 kilogram of aluminum from alumina, necessitating that primary aluminum smelters be
close to abundant power sources. Historically, smelters have been located near major
hydroelectric power plants such as those in the Columbia River Basin in Oregon and
Washington or other major river systems. In recent years, limited demand for power from power
plants in Iceland, Russia and the Persian Gulf region has led to construction of smelters in these
areas.Aluminum’s melting point is 660 degrees Celsius, relatively low compared with that of
other metals, which makes aluminum ideal for recycling. Melting aluminum scrap only requires
about 5 percent of the energy needed to produce aluminum from alumina. Scrap supplies about
one-third of the U.S. aluminum supply.Compared with other metals, aluminum is lightweight,
corrosion-resistant and an excellent conductor of electricity and heat. About 37 percent of
aluminum consumed in the United States is used for transportation products such as aircraft,
automobile engines, boats, rail cars and truck trailers. Containers and packaging are the second-
leading category of aluminum consumption, primarily for beverage cans and foil wrapping. Other
major use categories include construction materials, electrical transmission wires, machinery
and consumer durables.For more information on aluminum and other mineral resources, visit:
http://minerals.usgs.gov/minerals.Fun facts:» The top of the Washington Monument is an
aluminum pyramid that functions as a lightning rod.» Aluminum powder has been used as a



component of solid rocket fuel in the U.S. space program.» The compound aluminum zirconium
octachlorohydrex glycine is the active ingredient in common antiperspirant
deodorants.Aluminum production and consumption:» World bauxite production in 2011 was
estimated to be 220 million metric tons. Australia represented about 30 percent of the total, with
China, Brazil and India the other leading producers.» World alumina production in 2011 was
estimated to be 93 million metric tons. China represented about 37 percent of the total, with
Australia, Brazil, India and the United States the other leading producers.» U.S. apparent
consumption of aluminum in 2011 was estimated to be 3.9 million metric tons, including about
1.4 million metric tons of scrap aluminum and 320,000 metric tons of net imports of metal and
scrap.AntimonyStibnite is the most common mineral form of antimony sulfide.U.S. Geological
Survey, ESW Image BankJames F. Carlin Jr., mineral commodity specialist for the U.S.
Geological Survey, compiled the following information on antimony, an essential industrial metal
with a variety of uses.The word antimony comes from the Greek phrase anti plus monos —“a
metal seldom found alone.” Although the name was intended to describe the metal’s
mineralogical association in ores, it also aptly describes the use of antimony in modern industry,
because the metal is usually used as an alloy with other metals. Archaeological and historical
studies indicate that antimony and its mineral sulfides have been used by humans for at least six
millennia. In ancient times, powdered stibnite, the most common mineral form of antimony
sulfide, was (along with lead sulfide) a principal ingredient of kohl, the thick black paste that
Egyptians and others used as a cosmetic for coloring eyebrows and lining the eyes.Today,
antimony is used in everything from flame retardants, batteries, ceramics and glass. About 40
percent of the primary antimony consumed in the United States goes into flame retardants,
chemicals that when applied to or coated on a variety of materials (such as aircraft, automotive
seat covers and children’s clothing and toys) make them more resistant to combustion. The
remainder is used primarily in glass for television picture tubes and computer monitors, in
pigments, in stabilizers and catalysts for plastics, and in ammunition, cable coverings, friction
bearings, lead-acid batteries, pewter and solders.In addition to primary (newly mined) antimony,
there is a substantial flow of secondary (recycled) metal, which in 2007, accounted for about 14
percent of the U.S. supply of antimony. Nearly all recycled antimony is reclaimed from and
returned to use in lead-acid batteries. Antimony makes batteries stronger and resistant to
corrosion.Most antimony occurs in scattered ore bodies that cannot be readily exploited by large-
scale mining methods. Often, antimony is produced as a byproduct of mining other metals, such
as gold, lead or silver.Thanks to increasing world consumption, rising antimony prices over the
past five years have served to spur new mining activity and exploration around the world,
especially in Australia and Mexico. The average price in 2003 was $1.08 per pound; in 2007, it
was $2.59 per pound. In the first half of 2008, prices fluctuated between $2.60 and $2.83 per
pound.More than half of the world’s reserve base is in China; the United States has about 2
percent of reserves, divided between Alaska, Idaho, Montana and Nevada. The supply of
antimony is adequate to meet the expected world demand.If there were ever an antimony supply



shortage, compounds of chromium, tin, titanium, zinc and zirconium can substitute for antimony
chemicals in paint, pigments and enamels. Combinations of cadmium, calcium, copper,
selenium, strontium, sulfur and tin can be used in place of antimony for hardening lead. And
selected organic compounds and hydrated aluminum oxide are widely accepted substitutes as
flame retardants.For more information on antimony and other mineral resources,
visit .ArsenicRealgar crystalsUnited States Geological SurveyWilliam E. Brooks, U.S. Geological
Survey mineral commodity specialist, has compiled the following information on arsenic, an
ancient commodity with many important modern uses.Arsenic has a long and varied history:
Although it was not isolated as an element until the 13th century, it was known to the ancient
Chinese, Egyptians and Greeks in compound form in the minerals arsenopyrite, realgar and
orpiment. In the 1400s, “Scheele’s Green” was first used as an arsenic pigment in wallpaper, and
leached arsenic from wallpaper may have contributed to Napoleon’s death in 1821. The 1940s
play and later movie, Arsenic and Old Lace, dramatizes the metal’s more sinister role. Arsenic
continues to be an important mineral commodity with many modern applications.Until 2003,
arsenic was widely used in the United States in the production of chromated copper arsenate
wood preservatives, but exposure to arsenic leached from treated wood was a health concern
because it could potentially affect breathing, heart rhythm and possibly increase the risk for
bladder cancer. Thus, the wood-preserving industry stopped using the preservative to treat
wood used for residential purposes. However, chromated copper arsenate may still be used for
nonresidential wood applications.In 2006, the United States was the world’s leading consumer
of arsenic, more than half of which was used for the production of wood preservatives, down
from about 90 percent prior to 2004. Apparent domestic consumption of arsenic was about
7,300 metric tons, far less than the apparent consumption of 21,600 metric tons in 2003. Much
of the remaining demand for arsenic is for agricultural chemicals (either directly or after
conversion to arsenic acid) or glass manufacturing applications. Additionally, arsenic trioxide is
used to treat leukemia.Arsenic is also used in alloys and electronics. When alloyed with lead and
antimony, arsenic metal is used to harden ammunition, solder and other applications, and can
strengthen grids and posts in lead-acid storage batteries, for example. Arsenic is one of several
metals used as an anti-friction additive to metals that are used for bearings, and it can also be
used in lead shot. The electronics industry uses high-purity arsenic (99.9999 percent) for
semiconductors in optoelectronic devices such as LEDs and solar cells, space research and
telecommunications.Arsenic may be produced from roasting arsenopyrite, the most abundant
ore mineral of arsenic, and it is also produced as a byproduct of copper smelting. Realgar and
orpiment from China, Peru and the Philippines are sources of arsenic, as well as copper-gold
ores from Chile and gold occurrences in Canada. China is the world’s leading producer of
arsenic. In 2006, the United States imported all of its arsenic, mostly from China. World reserves
of arsenic are thought to be about 20 times world production.Health concerns, regulation, use of
alternative wood preservatives and the substitution of concrete or plasticized wood products will
affect the long-term demand for arsenic. Geologic sources of arsenic and the effects of high



levels of arsenic in groundwater are the focus of global government and university research. The
U.S. Environmental Protection Agency has set the domestic arsenic standard at 0.01 parts per
million, and water systems were to meet this standard by Jan. 23, 2006, to protect consumers
from the effects of long-term exposure to arsenic. Arsenic can be released from coal-burning
powerplant emissions.For more information on arsenic and other mineral resources,
visit: .AsbestosChrysotile has long been the most commonly used form of asbestos.U.S.
Geological Survey/ESW Image BankRobert Virta, mineral commodity specialist for the U.S.
Geological Survey, prepared the following information on asbestos, a mineral commodity used
for centuries but now in significant decline.Asbestos is a generic name given to six needle-
shaped minerals that have been used in commercial products. It is an industrial term rather than
a mineralogical term, referring to specific fibrous mineral particles that possess high tensile
strengths, large length-to-width ratios, flexibility and resistance to chemical and thermal
degradation. Asbestos also exhibits high electrical resistance, and many forms can easily be
woven into textiles. Even though asbestos markets have declined dramatically over the past 30
years because of health and liability issues, it is still used throughout the world.The six minerals
that have been used commercially as asbestos are actinolite, amosite (cummingtonite-
grunerite), anthophyllite, chrysotile, crocidolite (riebeckite), and tremolite. Chrysotile is a
serpentine group mineral and the other five are amphibole group minerals. Chrysotile has been
the most commonly used form of asbestos, followed by crocidolite, amosite and anthophyllite.
Relatively small amounts of tremolite and actinolite have been mined and used as
asbestos.Asbestos has been used to strengthen such products as concrete pipe and sheet,
plastic components and gypsum plasters. Its most common use worldwide is in asbestos-
cement pipe and sheet. It is also used in brake pads and shoes, steam pipe insulation and fire-
resistant board, and its chemical stability allows it to be used where exposure to seawater and
corrosive chemicals occurs.Global asbestos consumption has declined significantly since the
1970s, when product manufacturers began using asbestos substitutes, such as aramid fiber,
cellulose fiber, polyvinyl alcohol fibers or wollastonite, and alternative products, such as
aluminum siding, ductile iron and polyvinyl chloride pipe, fiberglass shingles, metallic disk brake
pads and mineral wool insulation. Due to these substitutions, U.S. consumption declined a
thousand-fold from its peak in 1973, and world consumption was reduced by half during this
same period. World asbestos consumption is likely to continue its slow decline as more
countries institute bans on its use. Asbestos bans are in place in about 50 countries.For more
information on asbestos and other mineral resources, visit .Fun facts» The name “asbestos”
derives from a Greek word for “inextinguishable” or “unquenchable” because it wasn’t consumed
by flames when used as lamp wicks.» Asbestos was first used 4,500 years ago to strengthen
clay pots; the first historical mention of asbestos is attributed to Theophrastus in his book “On
Stones,” written in about 300 B.C.» In the 1940s and 1950s, asbestos was hailed for its “service
to humanity.” It also was labeled a “boon to humanity,” “faithful servant of mankind,” and the
“miracle mineral” because of its myriad uses at the time.» Asbestos was once used to make



ironing board covers and to filter wines. It was also used on movie sets as snow and dust.» An
individual asbestos fibril is 25 to 2,500 times smaller in diameter than the thickness of a human
hair, depending on the asbestos type.Asbestos production and consumption» In 2008, world
production of asbestos was estimated to be 2.1 million metric tons.» China, Russia, Canada,
Kazakhstan and Zimbabwe are the leading producers of asbestos, accounting for 96 percent of
world production. Asbestos has not been mined in the United States since 2002.» In the 1970s,
the former Soviet Union and the United States accounted for about 42 percent of world
consumption.» In 2008, the leading consuming nations of asbestos were China, India and
Russia, followed by Brazil, Indonesia, Kazakhstan, Thailand and Ukraine. These eight countries
accounted for an estimated 84 percent of world asbestos consumption in 2008.BariteA barite
“rosette” from Montreal Mine in Iron County, Wis., where barite is found in veins and cavities
associated with hydrothermal deposits of manganese minerals. The cluster is about 6
centimeters wide.Wisconsin Geological SurveyM. Michael Miller, a mineral commodity specialist
for the U.S. Geological Survey, compiled the following information on barite, an important
component in oil and drilling mud.The mineral barite (barium sulfate), also known as barytes, is
most commonly found in hydrothermal veins and as veins in limestone. It is very dense (it has a
high specific gravity) and is relatively soft. Those properties make it an excellent weighting agent
in drilling muds for petroleum wells. In fact, worldwide, oil and gas drilling account for 85 to 90
percent of barite consumption. In the U.S., about 95 percent of barite is used by petroleum well-
drilling markets; the remaining 5 percent in such industrial end uses as barium chemicals (which,
for example, a person might drink prior to a medical procedure), filler in paint and plastics,
powder coatings, friction products such as brake pads for cars and trucks, and heavy aggregate
for radiation shielding.Drilling mud is a suspension, generally aqueous, that is pumped down
through the drill pipe to remove rock cuttings and to lubricate the drill bit in rotary drilling. Barite
is added to increase the mud’s specific gravity, which maintains the hydrostatic equilibrium,
preventing gas, oil or saltwater from entering from high-pressure zones. Barite intended for this
market must meet specifications set by the American Petroleum Institute, which set limits on
size, specific gravity and soluble alkaline salt content.Outside of the U.S., the nondrilling markets
for barite are larger, particularly in China and Europe, where there is significant production of
barium chemicals.Three important types of barite deposits have been identified: bedded,
residual and vein and cavity fillings. Most barite is produced using open pit mining techniques,
and the barite ore then typically undergoes simple beneficiation methods to separate the mineral
from the ore. Methods such as washing, jigging and tabling, which involve separating it in water
or shaking it, are used to isolate the dense material. Sometimes more complex beneficiation
methods are required, such as heavy media separation, flotation and magnetic separation. Most
barite ore requires some upgrading to meet minimum purity or specific gravity levels. Barite
mining in the United States occurs predominantly in Nevada at four mines in Elko and Lander
counties.For more information on barite and other mineral resources, visit .Fun facts» The name
barite is derived from the Greek word for “heavy.”» Some barite mineral specimens are brown



from sand inclusions and may occur in beautiful rosette aggregates that resemble a flower.»
Barium sulfate in suspension is frequently used as a radiocontrast agent for X-ray imaging and
other medical diagnostic procedures.» Barium sulfate is used in many cosmetics such as
lipsticks and lip glosses.Barite production and consumption» World production of barite was
estimated at 8.4 million metric tons in 2012.» U.S. barite production was about 640,000 metric
tons in 2012.» The U.S. was the third leading producer in 2012.» China, India, Morocco and the
U.S. account for about 80 percent of total world output.» Consumption of barite in the U.S. was
estimated at 3.3 million metric tons in 2012.» The U.S. imported about 2.8 million metric tons of
barite in 2012. Barite consumption for drilling uses can, in general, be correlated with the
number of active rotary drill rigs. In 2012, the average monthly international rig count reached
the highest level since 1985.» Drill rigs operating in the U.S. in 2012 accounted for 55 percent of
the international total, and U.S. barite consumption was about 40 percent of the world
total.BerylliumA NASA engineer looks on as six of the 18 gold-coated beryllium mirrors going on
the James Webb Space Telescope are prepped for testing.NASA/MSFC/David
HigginbothamBrian W. Jaskula, a mineral commodity specialist for the U.S. Geological Survey,
compiled the following information on beryllium, which is used in many commercial and military
applications.Beryllium is a lightweight, gray-colored metal. Its physical and mechanical
properties — high stiffness-to-weight and strength-to-weight ratios, one of the highest melting
points of all light metals, excellent thermal conductivity, outstanding dimensional stability over a
wide range of temperatures, reflectivity and transparency to X-rays — make it useful for many
applications.Beryllium is used primarily in beryllium-copper alloys, in beryllium oxide ceramics
and as beryllium metal in a wide variety of products such as bearings and bushings, computer-
chip heat sinks, contacts and connectors, disc brakes, highly conductive and strong wire, and
the output windows of X-ray tubes and other devices.About 45 percent of the beryllium
consumed in the United States in 2011 was used for consumer electronics and
telecommunication applications; 12 percent was used for defense-related applications; 11
percent was used for industrial components and commercial aerospace applications; and the
remainder was used for appliances, automotive electronics, energy, medical devices and other
applications.Only two minerals are commercially important for the production of beryllium.
Bertrandite, which contains less than 1 percent beryllium, is the principal beryllium mineral
mined in the United States. Beryl, which contains about 4 percent beryllium, is the principal
mineral mined in the rest of the world. The United States is the world’s leading producer of
beryllium ore and one of only three countries (the others being China and Kazakhstan) known to
process beryllium ores and concentrates into beryllium products.
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