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PREFACE

At present there is worldwide concern that many of our

human activities are endangering—perhaps permanently—the
quality of the environment, and that time is running out to
address these problems. The public is becoming increasingly
aware of the environmental damage caused by pesticides, toxic
wastes, chlorofluorocarbons, nuclear radiation, oil spills,
and the greenhouse effect, to name just a few issues. Environmental
organizations like the Sierra Club, the National Wildlife
Federation, and Friends of the Earth are gaining support—
especially on college campuses—and are becoming a major
influence in the political arena. Articles on environmental issues
appear daily in the newspapers, and members of Congress are
introducing legislation to combat threats to the environment.

Ideveloped an environmental chemistry course, and subsequently wrote
this book, to expose students to environmental issues from a perspective
that appreciates the chemical reactions that drive natural environmental
processes. Furthermore, T wanted to help students see the connection between
natural environmental processes, human behavior, and the potential for the
latter to cause environmental processes to go awry.

m Objectives

The primary objective of this text is to engple students to understand envi-
ronmental issues and the underlying chemistry. The text emphasizes that
all parts of our environment are made up of chemicals, and that the natural
processes continuously occurring in the environment all involve chemical
reactions. Appropriate chemical analysis of the lithosphere, hydrosphere,
and atmosphere helps illustrate to students what composes an unpolluted
environment and sets a benchmark from which our stewardship of the
Earth can be monitored. With a grasp of this information, students begin to
comprehend the chemical basis of the changing world around them and the
consequences of their actions.



energy. Like other environmental texts, this book focuses on 1mportant phys1cal and chem-
ical principles that define each of these parts of our Earth. However, the organization and ap-
proach of this text differ in several significant ways from other environmental chemistry books.
First, this book emphasizes the role of the U.S. Environmental Protection Agency, EPA reg-
ulations for pollutants, and the limits the EPA sets for those pollutants. Next, it features the
analytical methods and techniques that are used to measure pollutants. Throughout the text,
the appropriate instrumental method that measures the concentration of specific pollutants
is presented and described. In some cases themnalyses presented may be as mundane as the
yearly automobile tailpipe emissions tests that each automobile owner endures, or the con-
centration of pollutants in wastewater that are measured by environmental contractors, or as
sophisticated as remote measurements of our atmosphere from satellites in space. In this way,
students not only learn environmental chemistry, but also gain practical knowledge of instru-
mental and quantitative analysis, two subjects that are the foci of entire courses.

The second edition has been updated and revised. The first chapter provides a descrip-
tion of the Earth’s lithosphere and its ecosystems. This early coverage of the dynamic nature
of the Earth and its natural cycles not only establishes the importance of maintaining a
sustainable natural world but also gives students a refresher in inorganic elements and their
distribution.

The next five chapters (Chapters 2-6) concentrate on the chemistry of the atmosphere of
the Earth. Chapter 2 discusses the major atmospheric layers and how energy from the sun is
captured by Earth. A new Chapter 3 focuses on what may be the most important issue of our
time—global warming. Chapter 4 presents the chemistry of the troposphere: CO, NO,, SO,,
volatile organic chemicals, and photochemical smog. Chapter 5 describes the production
and destruction of ozone in the stratosphere. Chapter 6 presents in situ and remote analyti-
cal methods for measuring the composition of the atmosphere.

, dangers
of polluting and misusing it. Chapter 7 begins with a discussion of the distribution of water
on Earth and the unique properties of water. It is followed by Chapter 8, which describes
water pollution and water treatment. This section is completed by Chapter 9, which describes
the analytical methods that are used to measure water pollution.

The next three chapters (10-12) focus on energy. Chapter 10 describes fossil fuels and
their use as our major energy source, and the consequences of the depletion of these non-
renewable resources. Chapter 11 describes the chemistry of nuclear power and the nuclear
fuel cycle. Chapter 12 explores other energy sources such as wind power and geothermal
and solar energy. The use of hydrogen as a major fuel and fuel cell chemistry are also pre-
sented in Chapter 12.

The next four chapters (13-16) present specific environmental topics in more depth.
Chapter 13 describes inorganic pollutants such as lead, mercury, and cadmium and the ana-
lytical methods that are used to measure these elements in the environment. Persistent organic
pollutants (POPs) are introduced in Chapter 14 and students are taught how to use the EPA’s
PBT Profiler to determine if a chemical might be a persistent, bioaccumulative, or toxic organic
pollutant. Different classes of insecticides, herbicides, and the analytical methods that are
used to measure them in the environment are presented in Chapter 15. Alternative methods
of insect control are also presented, including the use of juvenile hormones and sex pheromones.

Preface



ods that are used to measure the amount of asbestos in the air. The last chapter (18) examines
the laws governing the proper disposal of hazardous and radioactive chemicals, such as the
Resource Conservation and Recovery Act (RCRA), and the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA). It also presents the EPA Superfund
methods used for analysis of hazardous waste.

m Chapter Elements

Examples and Exercises Illustrative worked examples, each one accompanied by a chal-
lenging practice exercise, are included throughout the text, particularly in the chapters cov-
ering basic chemical principles.

Keywords and Concepts Lists of keywords and concepts introduced in the chapter are
included at chapter’s end to help reinforce the most important information.

Questions and Problems Each chapter includes a wide selection of problems and ques-
tions (40-50), with answers to all even-numbered ones given in an appendix. Quantitative,
review, and discussion-type questions are included.

Additional Sources of Information A bibliography provides sources for the material
covered in the chapter and serves as a suggested list for further reading.

® Course Use
Principles of Environmental Chemistry offers the flexibility to tailor a course to suit both
instructors’ preferences and the needs of particular audiences. The full text may be used for a
comprehensive two-semester course in which the instructor has the time to explore the un-
derlying chemical principles in detail. Appendix B contains a chapter on basic organic chem-
istry, which may be useful to cover early in the course to refresh the memory of your students.
The book may be used in several ways for a one-semester course. An option for a one-
semester course is to use the first eight chapters, followed by selections from the remaining
chapters on more advanced chemistry and environmental applications according to the teacher’s
preferences. Those who wish to teach a more traditional one-semester course, not emphasiz-
ing environmental analysis, should begin with Chapter 1 and proceed through the first 12 chap-
ters in order, skipping Chapters 6 and 9, and then cover more in-d&pth environmental topics
in the later chapters according to preference.

® Instructors’ Supplements

These supplements can be accessed online, via http://www.jbpub.com/science/chemistry.
Online Solutions Manual ~Contains solutions to chapter-end exercises.

Online Image Bank Provides a PowerPoint® library of all the art and tables in the text to which
Jones and Bartlett owns the copyright or has digital print rights.

Preface
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