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SPECIAL COLLECTION: APATITE: A COMMON MINERAL, UNCOMMONLY VERSATILE
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abstract
In the past 150 years, with the discovery of petroleum and the invention of the gasoline-powered
internal combustion engine, the rate of extraction of minerals from the Earth has made humans a
in human society as a result of this extraordinary use of minerals, and perhaps no mineral illustrates
that linkage more than the mineral apatite; even the exponential growth of the human population to
provide fertilizer to feed the planet’s population. Apatite is used extensively in various geological
applications, including dating techniques and studies of rare earth element variation in rocks, and
is also widely used in material science and medical applications. Apatite forms virtually all hard
parts of the human body, and the bioengineering of anion exchange in the apatite material of human
the twentieth century by the U.S. Centers for Disease Control. In addition, the carbonate content of
benign and malignant breast tumors. In material applications, apatite is the principle raw material
production of lasers with controllable properties. Apatite is increasingly being employed in the
environmental remediation industry through the process of phosphate-induced metal stabilization
ents in the Ca sites.
Despite its remarkable utility and its fundamental role in feeding the world’s population, the
details of the apatite atomic arrangement are not fully understood. The Ca phosphate apatites are
positions in binary and ternary members of the solid solution are not predictable from the anion
positions in the pure end-members because of steric effects of anion-anion interactions. Recent
attention has focused on a more complete understanding of the apatite atomic arrangement and its
properties, both in inorganic and biominerals apatites, and knowledge of the atomic arrangement is
advancing. Apatite illustrates the role of minerals in the evolution of modern society, and also the
importance of research in the mineral sciences in the broadest sense.
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introduction
With the first extraction of petroleum from the Earth in 1859,
and the subsequent development of the gasoline-fired internal
combustion engine in the late 19th century, humans became a
significant geologic agent for the first time in the 4.6 billion year
history of the Earth. Dramatic change in all aspects of society
occurred as a result of the extraction and utilization of large
quantities of minerals; modern transportation systems, communications systems, water systems, the generation, transmission
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and harnessing of electrical power, the modern built environment, massive increases in agricultural production, advances
in medicine, and countless other aspects of today’s world result
from this use of minerals that has occurred only in the past 150
use of a single mineral has shaped the evolution of society in
the past 150 yr is the mineral apatite; indeed, the very growth in
world population in the past 100 yr was enabled by extraction of
sufficient quantities of apatite to support increasing agriculture
production necessary to feed that rapidly growing population. In
this paper, I will introduce the mineral apatite, illustrate how it is
utilized in geological applications and by Society, and ultimately
comment specifically on the crystal chemistry of the mineral.
The reader is also referred to the upcoming June 2015 issue
of Elements, volume 11, that is devoted to the mineral apatite.
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