
xiv

On March 11, 2011, and for weeks thereafter, one story dominated newspaper 

headlines: the earthquake and tsunami in Japan and their aftermath, the Fukushi-

ma Daiichi Nuclear Power Plant disaster. In describing events leading up to the nu-

clear disaster, news reports used terms from the fields of seismology and meteorol-

ogy. They documented the unfolding nuclear catastrophe with detailed diagrams 

of nuclear reactors, their containment structures, and their backup safety systems. 

Many articles mentioned the effects of radiation, the dangerous radioactive sub-

stances, and the spread of radioactive materials through the air and water. They 

contained detailed maps showing the areas of contamination. To understand these 

stories and follow these important events, readers needed to grapple with scientific 

terms such as half-life, sievert, isotope, radioactivity, and fuel rod. Only scientifically 

literate readers—those who had some working familiarity with these terms—were 

prepared to assimilate this information and appreciate the magnitude and conse-

quences of the events as they happened. 

The mission of this book is to cultivate scientific literacy. 

This book defines the scientific terms just mentioned, but it does much more 

than that. It also prepares the reader for everyday life. The average person encoun-

ters chemistry all the time: when buying groceries, visiting a gas station, recycling 

plastic, reading a weather report, voting in an election, and washing clothes. To 

be shrewd and astute consumers and responsible citizens, we need to be familiar 

with the items on a nutrition label, with the way laundry detergent works, with how 

combustion reactions occur in a car engine, with the effects of climate change, and 

with how plastic products are remade into new products. Savvy consumers are less 

vulnerable to tempting advertisements and false product claims. Savvy citizens are 

more likely to know how to vote to support candidates whose agenda they support.

This book teaches the fundamental concepts of chemistry that a scientifi-

cally literate citizen-consumer needs to navigate the news, the grocery aisle, the 

gas pump, the voting booth, and the recycling bin. It does so by interweaving the 

central ideas of chemistry with stories. This book embeds those central ideas into 

applications that are relevant and familiar to the reader and, in the process, inter-

weaves those ideas with the readers’s own experiences. 

This book is fun to read. But more important, it is clear and uncluttered. Con-

cepts are presented to the fledgling scientist in a straightforward and purposeful 

way. This style of writing is paired with a strong art program that has a conceptual 

focus. Illustrations featuring macro-to-micro views and molecular art are integrat-

ed liberally with the text throughout the book.

This book was designed for ease of use and flexibility. The first five chapters 

provide a core of fundamental chemistry concepts. The remaining chapters each 

stand alone and can be used individually or in any combination, so that instructors 

can choose the topics they want to emphasize in their courses. 
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      In each chapter, at the end of each section of new material, readers will find 

a conceptual problem and its solution. This exercise includes a follow-up question 

that is answered near the end of the chapter. And every chapter ends with a gener-

ous list of problems that are grouped by topic and by difficulty. These are designed 

to appeal to instructors whose courses are taught at different levels of rigor. 

      In each chapter, readers will also encounter Recurring Themes. These are 

eight themes of chemistry that appear throughout the text. They are the funda-

mental ideas that run throughout the book and appear over and over in different 

contexts. We have included them to help students recognize and retain some of 

the most basic concepts of chemistry. Recurring Themes are indicated by a special 

icon in the design, and they are also prominently listed in the end-of-chapter mate-

rial for each chapter. The themes are listed here:

 1.  Scientists worldwide use the scientific method as a basis for controlled ex-

perimentation and deduction. The scientific method is based on the prin-

ciples of peer review and reproducibility. 

 2.  Things we can see with our eyes contain trillions upon trillions of atoms. 

Atoms are much too small to view with the naked eye. 

 3.  Opposite charges attract one another. 

 4.   Chemical reactions are nothing more than exchanges or rearrangements 

of electrons. 

 5.   Elements in the same group on the periodic table often behave in similar 

ways and share properties with one another. 

 6.   The structure of carbon-containing substances is predictable because 

each carbon atom almost always makes four bonds to other atoms. 

 7.   Individual bonds between atoms dictate the properties and characteristics 

of the substances that contain them. 

 8.  The Earth has a finite supply of raw materials that humans can use.

This book is especially relevant for chemistry students in the twenty-first cen-

tury. It is imperative for these students to have a scientific vocabulary that allows 

them to meet, and perhaps address, new global environmental challenges. The later 

chapters in this book teach and explore specific topics in environmental chemistry 

that promise to dominate global discourse for many decades, such as sustainabil-

ity, access to clean water, responsible agricultural practices, nuclear safety, waste 

disposal, and new energy initiatives. 

Today’s citizen-consumer frequently encounters issues that did not exist in the 

twentieth century. For example, this book includes a story about Internet server 

farms and their effects on our environment. The book also includes stories about 

food crops that are now dominated by genetically modified organisms. And it 

teaches about sustainability, waste, and reuse of materials—all issues that present 

enormous challenges to citizens of the twenty-first century. 

We hope that the students who have read this book will be wiser citizen-con-

sumers, will cast thoughtful votes, will scrutinize information in the press, and will 

have the knowledge necessary to understand global events as they unfold.
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Print and Media Resources
Priscilla Burrow Crocker at the University of Colorado, Denver, has produced a  

series of PowerPoint slides that instructors can customize for their classroom pre-

sentations and a test bank of about 30–50 questions per chapter. We can supply all 

the artwork and most of the photographs in JPEG format for classroom instruction 

as well. If you would like copies of these items, please contact Roberts and Com-

pany at info@roberts-publishers.com and we will e-mail you a link to download 

the images. Please review the book’s website for the latest information on other 

available supplements. 
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