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Preface

This textbook was written based on over forty years of experience instructing analytical
chemistry, as well as observing students learning analytical chemistry.

Since the mid twentieth century,analytical chemistry has become an interdisciplinary
science.This is evidenced by a continuously increasing number of textbooks, as well as an
expanding of course contents within those textbooks. In addition to the traditional inorganic
qualitative and quantitative analyses, organic and structural analyses employing instruments
have been included in this textbook.

As a practical matter, there seems to be no compelling reason to compare the advantages
and disadvantages of chemical analysis versus instrumental analysis. For analytical chemists,
the two are equally important. In general, analytical chemistry experiments consist of two
steps: (1) dissolving samples and separating target elements or substances, and (2) iden-
tifying and quantifying those materials. The first step is an example of chemical analysis.
Analysts clearly observe every chemical change during operations. For the second step,
analysts can employ either the chemical or instrumental method, depending on the concentration
of the target substances, difficulty of the experiment, and the hardwares available to them.
When instrumental methods are chosen, samples are inserted into the instruments and the
data is conveniently printed out. However, the changes occurring in the instruments can not
be observed.

The purpose of the present book is to introduce the basic principles of both chemical
analysis and instrumental analysis. In the case of the latter, principles behind the signals
printed out are important. While writing this book, the author kept the following items in mind:

1. Required university courses are part of one’s general education. They should serve as
bases for advanced courses and elective courses. Therefore, the course of analytical
chemistry is a basic course for students majoring not only in analytical chemistry, but
also inorganic, organic, or physical chemistry as well as interdisciplinary sciences which
require some chemistry. Hence, basic principles are introduced, but their applications
are beyond the scope of this textbook. They are concisely devoted to their respective
fields of professional publication.

2. Efforts are made to stress the importance of understanding the whole system of every
topic and problem. Discussion of any particular problem while overlooking the system
as a whole may lead to misunderstanding.

3. A brief introduction can also lead to misunderstanding. Therefore, detailed discussions
are used throughout.

4. Historical approaches are given in the chemical analyses in order to introduce concepts
precisely.

-iii-



5. Chemical analyses are based on the chemical reactions and their stoichiometric relations.
Students are advised to become familiar with them. In the laboratory, students must
grasp the logic behind each step of their lab manuals. These manuals can not be treated
as cookbooks.

6. Physical changes due to the application of energy on matter are the basis of in-
strumental analysis. Thus, understanding the principles behind them is essential. Thermal,
electrical, and optical energy can be applied, and the different magnitude of energy may
cause different reactions. Besides, in the case of atoms, energy increases from the
outside electrons into the center nucleus. The reactions become more complicated and
the theories involved are difficult to understand without sound scientific background
knowledge. Such situations inevitably bring pressure to both teachers and students.
Therefore, many figures and tables are included to minimize the pressure associated
with learning abstract theories.

7. At present, expensive instruments are owned and managed by Expensive Precise
Instruments Center. Therefore, most students have no opportunity to operate them. Photo-
graphs are of little use here. Thus, detailed explanations of the principles are desired
because instruments are constructed under those principles.

8. Units of physical quantities recommended by S.I. System and ITUPAC are used in this
textbook.

9. Translations of scientific terms are adopted from those authorized by the Ministry of
Education, including terms used in chemistry, chemical engineering, biochemistry,
electrical engineering, mathematics, radiation etc.

10. The author would greatly appreciate if readers point out any errors appearing in this
textbook.
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