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Preface

This book is designed as a one-semester undergraduate course for engi-
neers and materials scientists who need to understand physical chem-
istry. It responds to current trends in teaching this subject with a distinct
emphasis on the behavior of matter from the molecular viewpoint. The
book is focused on engineering students at the junior or senior level
who have a background in beginning chemistry and physics and in
beginning thermodynamics. A background in calculus and differential
equations is assumed.

The products and processes that today’s engineers and materials sci-
entists create are increasingly based on concepts at the molecular level.
This is true for “hard” materials such as semiconductors, alloys, ceram-
ics, and polymer nanocomposites. It is also true for “soft” materials in
areas of biocompatibility, biochemical engineering, and drug design.
Traditional macroscopic thermodynamics and empirical equations of
state often fail for nanoengineered materials and processes.

After a brief introductory review of basic thermodynamic functions,
the book addresses only three core areas of physical chemistry: quantum
chemistry, statistical mechanics, and kinetics. These areas form one core
of modern physical chemistry and are closely linked with each other
and with thermodynamics. A final chapter deals with case histories of
the use of molecular modeling to solve engineering problems. The uni-
fication of the three core areas and their extension to some engineering
applications may often be lost in physical chemistry courses aimed at
students in the applied sciences, which are based on gigantic physical
chemistry treatises.

We believe that the communication of concepts in physical sci-
ence is often done best through the use of illustrations. Particularly in
molecular-based sciences, the behavior of molecules can be illustrated
in pictorial form with great effectiveness in teaching. Thus, this book is
filled with drawings of molecular behavior, which illustrate the central
_ concepts. xi
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