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The authors state in the preface that “Traditional boundaries between science and engineering are
becoming blurred, and versatility in engineering is necessarily built upon a broader 
understanding of far–reaching scientific principles”. I wholeheartedly agree with the authors on 
this point, and my perception is that engineering education in most of the developed world (apart
from Canada) is moving in this direction. However, I perceive that such blurring from the 
science perspective is active here, and the book provides a good introduction to important 
practical applications of thermodynamics that are of potential interest to members of the 
Canadian applied physics community.

The book addresses the perceived need for a modification of thermodynamics education by 
combining the mathematical foundations of macroscopic thermodynamics and its molecular-
based underpinnings, accompanied by illustrative applications to problems in physics, chemistry 
and biology. The authors indicate that they have used the book for a two-semester undergraduate 
course and a for one-semester graduate course, directed at chemical, biological and biomedical 
engineers, materials scientists and chemists.

The topics covered are based on those of a typical chemical engineering curriculum, which arose 
historically due to the importance of the petroleum industry. For example, phase equilibrium 
plays a prominent role, for which the emphasis on the fugacity concept is evident. One 
consequence is the lack of any treatment of electrolyte solutions, which would readily evolve 
from an emphasis on the chemical potential itself, as well as provide a foundation for the 
treatment of phase equilibria.

Chapter 1 gives a short introduction to the scope of thermodynamics, and lays out the topics of 
the subsequent chapters. It also contains a list of 23 “relevant questions for thermodynamics”, 
designed to whet the student’s interest in what is to come, followed by a short review of the 
important concepts of Work and Energy.

Chapter 2 outlines the postulates of thermodynamics, introducing the First Law (Postulate I) and 
Second Laws (Postulate IV), and the definitions of temperature, heat, pressure and chemical 
potential in terms of mathematical derivatives of the internal energy function U (N, V, T ). It 
relates the concepts of Work and imperfect differentials. The state postulate, relating the number 
of independent intensive thermodynamic variables required to fix all others, is implied but not 
stated explicitly in the context of their Postulate III. Postulate V sets the zero of S, followed by a 



digression on the link between entropy and statistical mechanics. A disappointment to this 
reviewer (see my earlier comment concerning fugacity) is that the introduction of the chemical 
potential, one of the most important quantities in chemical thermodynamics, is by means of its 
formal definition as the partial derivative of U with respect to Ni at constant S, V and Nj, j being 
different from i.

Chapter 3 contains many useful mathematical topics, beginning with Legendre Trans forms, 
Extremum Principles, the Maxwell Relations and thermodynamic manipulations using the 
method of Jacobians described in an Appendix. The chapter ends with interesting one- and two-
dimensional applications to rubber bands, DNA unzipping, and adsorption.

Chapter 4 begins with a discussion of stability criteria, in preparation for a brief section on 
single–component vapor-liquid equilibria (VLE). This is the first mention of this chemical 
engineering “workhorse”, which plays a prominent role in chemical engineering education. 
There follows a section on crystalline solids and a description of the phase diagram of a pure 
substance. Chapter 5 extends the treatment to flow systems, based on the control volume concept
(although this term is not used in the text), and the conservation equations for an open system are
given in the Appendix. Applications are presented to the thermodynamics of power cycles and 
the vapor-compression refrigeration cycle.

Chapter 6 gives an introduction to classical statistical mechanics, and Chapter 7 discusses its 
implementation in terms of classical molecular force field models. Chapter 8 is devoted to the 
concept of fugacity and vapor-liquid equilibrium (solid–liquid equilibrium is also covered.) 
Emphasis instead on the chemical potential would provide a unifying concept that would make 
the teaching of the concepts in Chapters 9 (Activity and equilibrium) and 10 (Reaction 
equilibrium) far more understandable to the student.

Chapter 10 on Reaction equilibrium (somewhat belatedly) introduces the concept of standard 
property changes, which are intimately linked to the notion of reference states. It might be more 
useful to introduce the reference state concept much earlier, in conjunction with the chemical 
potential and energy–related properties in general. Chapters 11 and 12 present applications to 
polymers and surfaces.

Many worked examples are provided in the text, and interesting problems are provided at the end
of each chapter. The Appendices contain useful material on mathematical foundations, fluid 
equations of state, the differential equations of mass, momentum, energy and entropy balance 
equations for spatially distributed systems, and thermochemical tables.
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