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The purpose of this text is to acquaint the student with basic laboratory techniques for chemical analysis and the
appropriate selection and use of these methods. This includes such items as the proper use and maintenance of
balances, laboratory glassware, and notebooks, as well as mathematical tools for the evaluation and comparison
of experimental results. Basic topics in chemical equilibria are reviewed and used to help demonstrate the princi-
ples and proper use of classical methods of analysis like gravimetry and titrations. Students are also introduced to
common instrumental techniques, such as spectroscopy, chromatography and electrochemical methods. One
important change made from other texts is that we have tried to organize and weight this material in a manner
that better reflects the relative importance of these methods in today’s analytical laboratories.

The chapters in this textbook are arranged into several groups with common themes. This design makes it
possible to easily flow from one topic to the next in a variety of ways. For instance, students who require training
in chemical equilibria and related calculations can learn about this topic in Chapters 6 through 10, while students
who already have a solid background in this area can move on to later chapters that deal with techniques such as
gravimetry or titrations. An instructor who wishes to discuss some instrumental methods before classical meth-
ods can use the first set of chapters to provide a general background on chemical analysis, followed by a discus-
sion on electrochemistry, spectroscopy, or chromatography. We believe this format gives the instructor the greatest
flexibility in using this text as either a one-semester introduction to analytical chemistry or as part of a more tradi-
tional two-semester sequence that begins with quantitative analysis and later moves on to instrumental methods.
This format makes this textbook a flexible but practical tool that can be utilized to provide foundation coursework
in analytical chemistry, in line with recent ACS guidelines outlined in a 2008 report entitled “Undergraduate
Professional Education in Chemistry: ACS Guidelines and Evaluation Procedures for Bachelor’s Degree
Programs.”

Anunderlying goal that we had in writing this textbook was to give students an appreciation of the role ana-
lytical chemistry has played in the development of science and continues to play in everyday life. To do this, we
use real examples in each chapter to help illustrate the principles that are being discussed. This format also meets
recent guidelines that encourage the use of problem- or inquiry-based learning. Special sections are also included
as sideboxes to indicate important developments in the history of chemical analysis and /or common applications
of analytical chemistry to real-world problems. In illustrating the methods in this textbook, we have gone beyond
the standard inorganic and organic analyses that are common in many texts and have included examples from
fields that range from environmental science, pollution monitoring and industrial processes to pharmaceutical
science, food testing, and clinical analyses. In doing this, it is our hope that students who read this textbook will
come away with a view of analytical chemistry as an important, living, and ever-changing science. These students
should also have a greater appreciation of how the creation and use of methods for chemical analysis are impor-
tant in the scientific process of discovery.

One key difference between this textbook and others is the way in which the students learn about each topic.
For example, many of the chapters begin with an opening scenario in which the student is presented with a prob-
lem or group of problems that require the use of a particular analytical method. The student is then introduced to
the method and guided through a series of topics that are needed for him or her to understand and use this tech-
nique. This format allows us to cover the same topics as other quantitative analysis texts but employs a more
student-friendly style than the traditional topic-oriented approach. Another advantage of this format is that it will
help students to more easily see the value and utility of each topic as it is presented. This is reinforced by exercises
that are scattered throughout the text and by related homework problems that appear at the end of each chapter.
Most of these problems can be solved using elementary algebra; however, sections are also included at the end of
each chapter with “Challenge Problems,” some of which involve the use of spreadsheets and all of which allow
the student to address the chapter’s material on a more in depth level. There is also a section at the end of each
chapter entitled “Topics for Discussion and Reports” which provides the instructor and students with opportuni-
ties to explore material and methods that are related to those presented in the chapter but that are normally not
covered in a traditional course on quantitative analysis. The “Challenge Problems” and “Topics for Discussion
and Reports” are designed to develop the abilities of a student in mqulry—based and open-ended investigations
into the area of analytical chemistry. Within these sections there are also many opportunities for writing, critical
thinking and reasoning in topics related to chemical analysis.
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SUPPLEMENTS

The supplemental materials listed below are available to support instructors and students as they use this
textbook.

® Solutions Manual. This resource provides detailed answers for problems that appear at the end of
each chapter.

® Test Bank. This resource can be used by instructors as a source of exam questions, complete with solutions.

® PowerPoint lecture slides. Each chapter of the book will be accompanied by a set of PowerPoint slides that
can be used directly or after customization by an instructor to their individual preferences.

® Extended homework assignments. One extended homework assignment per chapter is available. These
assignments are based on a key component in each chapter (e.g., describing the fraction of species for an
amino acid during the discussion of acid-base reactions).

® In-class work sheets. Each chapter in the book is accompanied by a chapter summary hand-out with key
focus points for one major topic. These worksheets will have blanks and/or problems to discuss and work
on in class.

® Podcasts. Each chapter is accompanied by a podcast that summarizes the most important points in the chap-
ter and highlights the points students should take away from the chapter.

The Solutions Manual has been developed by the authors, and the remaining supplemental materials have been
prepared by Dr. Charles W. (Bill) McLaughlin of Montana State University. Please contact your local Pearson rep-
resentative for more details about the supplements program that accompanies this textbook.
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