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Prefacs

- The Fifth Edition continues to survey modern instrumental methods of chemical
analysis. Most of the chapters have been extensively revised and some have been com-
pletely rewritten. , _

Changes in order of presentation now place molecular fluorescence and phosphores-
cence methods after ultraviolet and visible absorption methods, Raman spectroscopy after
infrared spectroscopy, and flame emission and atomic absorption spectrometry before
emission spectroscopy. This arrangement is more logical than the order of presentation
in the earlier editions.

Among the new topics treated in this edition are: turbidimetry: and nephelometry,
the vacuum ‘ultraviolet, reflectance measurements, Fourier transform infrared, laser-
Raman spectroscopy, Massbauer spectroscopy, interfacing gas chromatography with mass
spectrometry, and all classes of selective ion electrodes. Atomic absorption has been
expanded and integrated with flame emission methods. Classical polarography has been
absorbed within an enlarged chapter on voltammetry, polarography, and related tech-
niques. Emphasis continues to be placed on structural identification of compounds
through infrared and Raman spectra, nuclear magnetic resonance and electron spin
resonance spectroscopy, ultraviolet absorption spectra, and mass spectrometry.

Individual chapters are designed, in general, to stand alone. Consequently, the order
of presentation is not critical. Instructors will be able to select material for several levels
of achievement. References to the literature and collateral readings are included in each
chapter. The book should also be suitable as a reference manual.

Numerous examples are incorporated within the text, including those illustrating
mathematical operations. These introduce the student to the unit of measurement and
reduce, and possibly eliminate, the dependence upon additional problem books. There
are 390 numerical problems; answers to virtually all are given separately at the end of
the text. Many of these problems contain data that would be obtained in the laboratory
experiments and are thus of particular value for schools unable to furnish equipment for
specific areas of instrumentation, for supplementing experiments when laboratory periods
are limited in number, or for self-study.

Experiments have been selected to illustrate the principles discussed in the theoretical
portions of each chapter. Some experiments are described in considerable detail and
thus are suitable for use by less experienced undergraduate students. Others are merely
sketched outlines or suggestions for work to give instructors in advanced courses flexi-
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bility in eliciting from students a degree of independence and originality in the outline
and execution of experimental work.

Because some confusion may arise over the meanings of abbreviations and the uses
of symbols, particularly the overlapping uses of certain symbols in the diverse techniques
covered in this book, separate listings of abbreviations and symbols are included in pages
xii to xix. Whenever available, recommendations of concerned nomenclature commis-
sions have been followed. In"addition, the Appendices provide a fairly comprehensive
tabulation.of standard-reduction potentials in aqueous solution, polarographic half-wave
potentials and diffusion-current constants, acid dissociation constants, formation con-
stants of some metal complexes, flame emission and atomic absorption spectra, and a
conversion table involving values of absorbance for percent absorption. A four-place
table of common logarithms, a table of 1971 atomic weights, and a periodic chart of the
elements facilitate computations and provide ready reference data.

The authors remain greatly indebted to the manufacturers who have so generously
furnished schematic diagrams, photographs, and technical information of their instru-
ments. Thanks are expressed also to many colleagues who have kindly helped with
suggestions and improvements.

HoBART H. WILLARD
LYNNE L. MERRITT, JR.
*JOHN A. DEAN
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