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This is an important monograph in the field
of the mathematical theory of chemically react-
ing systems —a field of increasing activity in
recent years. The study of chemical reactions
and reactors is central to the profession of chem-
ical engineering. This field is of great importance
since some reactions are not exceedingly fast,
and there may be competing reactions leading to
undesired products.

Despite its central importance, the quantita-
tive study of chemical reactions and reactors did
not receive much attention until the end of World
War II. Gradually, we have built up the classical
theoretical models of chemical reactions and reac-
tors that are still the principal ones used today,
such as the Langmuir-Hinshelwood-Hougen-
Watson kinetics, the cascade of stirred tank reac-
tors, the dispersion model and the stochastic
model of reactors, and the diffusion model of a
pellet. In the last ten years, we have seen in-
creased use of mathematics to study the conse-
quences of these fundamental models. With the
coming of high-speed electronic competers, many
models have been studied and solutions for par-
ticular sets of variable values can be computed
to a great deal of accuracy. Another line of de-
velopment is concerned, for a range of values,
with the properties of these solutions such as:
the existence and multiplicity of solutions, the a
priori bounds of the solutions, the stability and
transient behavior of these solutions. This mono-
graph represents one of the most important con-
tributions in this direction.
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This book is of primary interest to theoretical
engineers in research and in teaching. It repre-
sents the research results of the author on three
specific systems: the batch reactor, the stirred
tank reactor and the catalyst pellet. He used the
concepts of topology and functional analysis with
exceptional skill. His theorems are rigorously
derived, but contain few surprises. The short-
term impact of this monograph on chemical tech-
nology is likely to be small, since it is addressed
to the specialist in academic research rather than
to the engineers facing current problems. The
main pleasure in reading this book is to see many
questions settled with authority and economy.

There is a danger of a growing divergence of
terminology between the chemist and the chemi-
cal engineer. The concept of “mechanism” to a
chemist represents more than the stoichiometry
of an elemental reaction, it includes also a stereo-
chemical description of the molecules as they
unfold and break apart. It is quite conceivable
that many different mechanisms could lead to
the same kinetic expression, which describes the
rate of chemical reaction as a function of concen-
trations, temperatures, pressures, amounts of
catalyst, etc. Two reactions are said to be “inde-
pendent” to a chemist if they proceed by different
mechanisms, for example a hydrocarbon mole-
cule may crack into two smaller molecules by a
thermal mechanism or a catalytic mechanism by
way of a carbonium ion. The overall stoichio-
metry of these two reactions could be identical,
but to a chemist they clearly belong to two differ-
ent mechanisms and are independent of each
other. With a little care, a chemical engineer can
refer to those two reactions as “linearly de-
pendent” but “mechanistically independent.” The
chemist and the chemical engineer must remain
on speaking terms for many years to come, and
it would be preferable if they speak the same
language.
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