addition of the discussions on recon-
structed three-dimensional pore struc-
ture, use of stochastic theory, fractal pore
morphology, and geostatistics. The new
section on field-scale characterization is
written at an introductory level, but adds
to the completeness of the chapter. Put-
ting this chapter ahead of the chapter on
capillarity phenomena (chapter 2) makes
this edition more readable than the first.

Chapter 2 reveals the relationship be-
tween pore structure and capillary hy-
drostatics. The discussions of the
percolation models developed in the 80s
and deficiencies of common interpreta-
tions of mercury porosimetry are some
of the significant additions to this strong
chapter.

Chapter 3 illustrates the relation be-
tween pore structure and single-phase
flow. Inclusion of hydraulic conductivity
concept, new empirical models, and
mechanistic network models of permea-
bility are some of the notable improve-
ments.

Chapter 4 is a brief discussion of some
of the applications. It is a weak chapter
and has not been significantly updated
for any recent work.

Chapter 5 shows the relationship be-
tween pore structure and two-phase flow,
another strong chapter in the book. It has
been vastly improved by including dis-
cussions on two-phase flow with cou-
pling, effect of wettability and viscosity
on waterflood history, dynamic capillary
pressure, pore-level flow mechanisms,
and the network models developed in the
80s.

The last chapter deals with miscible dis-
placement and dispersion in tube and po-
rous media. Significant additions have
been the discussions on non-Fickian dis-
persion and dispersion in wetting and
nonwetting phases. The section on in-
stability is weak and not updated with the
new developments. I liked the enlarge-
ment of the figures, but noticed a few
typographical errors in some equations
and chapter numbers.

This review of the field of transport in
porous media is not exhaustive, as the
author states, owing to limitation of
space, time and author’s own interest.
This monograph missed the develop-
ments in the following topics in the last
decade: Rate-controlled porosimetry and
its modeling (chapter 2), calculations us-
ing lattice gas techniques for single- and
two-phase flow (chapters 3 and 5), space
renormalization techniques for flow in
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heterogeneous media (chapters 3 and 5),
and modeling of instability in miscible
and immiscible flow (chapter 6). I con-
sider these developments to be significant
and wish they were included in this mon-
ograph.

In summary, this edition is a signifi-
cantly expanded and updated version of
the original book. It is limited in scope,
but still the best monograph on relating
pore structure to transport in porous me-
dia. It is clearly written and should be
quite useful to anyone doing research in
porous media.

Kishore K. Mohanty
Dept. of Chemical Engineering

Univerity of Houston
Houston, TX 77204

The Chemistry and Technology
of Petroleum, Second Edition,
Revised and Expanded

By James G. Speight, Marcel Dekker, New
York, 1991

This book sets out to describe petro-
leum chemistry and technology from dep-
osition of geological sediments to
petrochemicals for an audience of engi-
neers and chemists. Chemical engineers
who have an interest in refining should
read the sections on petroleum and bi-
tumen formation and chemistry, partic-
ularly the excellent sections on the
composition of heavy fractions such as
the asphaltenes. It, however, is not rec-
ommended as a reference on refinery
processes.

The initial chapters on the genesis and
occurrence of crude oil and bitumen, the
history of its use over the past 6,000 years,
and the brief summary of petroleum drill-
ing and production provide an inform-
ative review. The best sections of the book
are in the middle portion, covering the
physical and organic chemistry of the raw
products and separated fractions. Chap-
ters 7 and 9 cover the composition of
crude oils and bitumens, including ele-
mental analysis and the major compound
classes and solubility fractions. In the best
chapter of the book (chapter 11), results
from a wide range of experimental studies
are combined with the constraints im-
posed by the origin and geochemistry of
crude oil to develop a molecular descrip-
tion of the asphaltenes.

Coverage of the measurement of phys-
ical and thermodynamic properties and
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chemical composition is much weaker
(chapters 8 and 10). Correlations are listed
in chapter 8 for some properties, such as
specific heat and thermal conductivity,
but the origin and accuracy of the equa-
tions are not discussed at all. The use of
the corresponding states approach to PVT
calculations is recommended, but meth-
ods for estimating pseudo-critical prop-
erties are not discussed or provided. The
reader is not referred to more compre-
hensive sources of data and methodology
for thermodynamic and physical prop-
erty calculations.

Chapter 10, titled ‘‘Identification,”
gives a good description of gas chroma-
tography and the theory of other analyt-
ical chromatography methods, but no
example results are provided for any pe-
troleum fractions. The coverage of mass
spectrometry is inadequate; no mention
is made of methods for analyzing ring
classes in distillates or field-ionization
mass spectrometry (FIMS). Estimation
of aromatic carbon content is presented
mainly via correlations using refractive
index, which are only of historial interest;
the existence of *C-NMR and its routine
application for direct measurement of ar-
omatic carbon content are not men-
tioned. The methods discussed in this
chapter, therefore, fail to give chemical
engineers insight into the range of facil-
ities and analytical methods used at a typ-
ical refining research laboratory.

The final portion of the book on re-
fining opens with a good general discus-
sion of the chemistry of how refinery
processing modifies the carbon frame-
work and removes hetero-atoms (chapter
12). Chapters 13 to 18 describe various
refinery processes from crude distillation
to product finishing. These chapters suf-
fer from serious faults that would mislead
an uninformed reader; many of the proc-
esses discussed are out of date (for ex-
ample, thermal cracking for gasoline
production), current process technology
is often lacking, and quantitative infor-
mation on process conversion, yield, se-
lectivity, and utility requirements is not
given. For example, chapter 17 on
“Product Improvement’’ describes nine
reforming processes, each in 1 to 2 par-
agraphs with reference to a block process
diagram. The catalysts for reforming are
discussed separately, toward the end of
the chapter, with an emphasis on plati-
num on Si0,/Al,05; no mention is made
of the platinum bimetallic catalysts (such
as Pt/Ir and Pt/Re), which have gradu-
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ally transformed the design and operation
of reforming units since the early 1970s.
In general, the chapters on refinery proc-
esses are sequenced as organic chemistry
background, followed by process de-
scriptions and catalyst descriptions. The
elements of a given process are not in-
tegrated, and the process descriptions
seem to be drawn mainly from the patent
literature.

Very brief descriptions of natural gas
composition and purification are in-
cluded, as well as petrochemicals derived
from petroleum, but these sections are
too short to provide more than a sum-
mary of major process steps. In chapter
19, for example, the modified Claus proc-
ess for converting hydrogen sulfide to el-
emental sulfur is illustrated in a process
block diagram, but it is not described at
all in the text. Some of these shortcom-
ings could be overcome by referring the
reader to more comprehensive sources of
process information,

Murray R. Gray
Dept. of Chemical Engineering

University of Alberta
Edmonton, Alberta, T6G 2G6

Bubble Column Reactors
By W.-D. Deckwer, Wiley, New York, 1991.

The bubble column appears to be a
simpie piece of equipment, Its basic form
contains no internals or mechanical mov-
ing parts, and efficient gas-liquid contact
can be obtained by virtue of the large
interfacial area. However, the simplicity
is deceptive. Process parameters such as
the interfacial area, mass transfer coef-
ficients, and axial dispersion coefficients
are determined by very complex inter-
actions between hydrodynamics and sur-
face phenomena; thus, the estimation of
the yield in a gas/liquid reaction, for ex-
ample, is no easy matter. As the use of
bubble columns has expanded in the past
20 years, there has been an enormous
growth in the number of specialized re-
search publications. These papers are, of
course, well intended, but they threaten
to swamp the average technical reader,
particularly the engineer in industry who
has a specific problem to solve in the
design or operation of a bubble column.

Deckwer has come to the rescue with
this well-produced book, but a word of
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caution is needed. The book was first
published in a German edition in 1984
and the cited references listed at the end
of each chapter only go up to 1982 with
a few references dated 1983. The present
English edition provides an Appendix of
about 600 ‘‘updated references’’ cover-
ing the period from 1983 to 1991. These
additional references are listed in rele-
vant chapters, but are not specifically
discussed in the text. Although this up-
dated listing is useful, it should be re-
alized that the text of the book reflects
the state of the art ten years ago. For
example, there is no coverage of pulsed-
and reciprocating-plate bubble columns,
which have received considerable atten-
tion in the last decade. Despite its lack
of immediate topicality, the book fills a
severe information gap for potential users
of bubble columns and will help re-
searchers and graduate students to place
their ideas in the context of what has

gone before.
Its chapters are grouped in three sec-

tions. Chapters 1-5 provide a descriptive
introduction followed by discussion of
some of the industrially important re-
actions that can be carried out in bubble
columns, and the necessary background
on gas-liquid equilibria, diffusivities, and
the kinetics of absorption with reaction.
The bubble-column researcher will be
most interested in chapters 6 to 9, in
which research results on hydrodynamics
and transport phenomena in bubble col-
umns are brought together and critically
discussed. Deckwer’s own very consid-
erable contributions in this field have
given him a sound basis of knowledge
and authority for his critical and well-
balanced review. Rather than take a
“‘partisan’’ stance on rival models of ax-
ial mixing, he has sought to bring out
points of agreement and consensus be-
tween them. He has tried to bring order
to the contradictory data on interfacial
area as measured by different methods.
The final chapters (10 to 12) illustrate
modeling and simulation techniques in
which the earlier research results are put
to work in the actual design process. To-
day’s bubble-column designer will ben-
efit greatly from reading these chapters,
but he/she would be well advised to also
check the ‘‘updated references’’ care-
fully so that more recent developments
can be noted.
M. H. I. Baird
Dept. of Chemical Engineering

McMaster University
Hamiton, Ontario L85 4L7, Canada
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Emulsion Polymer Technology

By Robert D. Athey, Jr., Marcel Dekker,
New York, 1991, 320 pp., $110.00 (U.S.
and Canada), $125.50 (other coun-
tries).

Emulsion polymers (polymeric lat-
tices) are important industrial products
that are often overlooked in many cur-
ricula. This may be due, in part, to the
necessity of understanding both polymer
chemistry and colloidal phenomena to
adequately describe the behavior of lat-
tices during both formation and proc-
essing. As a result, most of what a
practitioner in this field learns they do
‘““on the job.”” The author, as stated in
the preface, seeks to provide a book on
this topic that is a ““brief reference,”’
which ‘“may be used by the scientist/
engineer in industrial practice or as a sup-
plementary text for the advanced student
in material science, polymer chemistry,
or colloid science.”

The book is divided into four sections:
the first contains a brief review of basic
principles, the second a description of
typical monomers, the third covers pro-
cedures for testing and analysis, and the
fourth describes various additives to the
postpolymerization product. The second
and fourth sections contain a large
amount of useful information for the
practitioner and are by far the most val-
uable portions of the book. The first sec-
tion contains reviews of colloidal
phenomena, polymerization mecha-
nisms, and polymerization processes. The
description of colloidal phenomena is very
elementary, especially that concerning
ionic adsorption leading to the develop-
ment of the surface charge. This portion
lacks so many details that it may in fact
be misleading to people not intimately
familiar with adsorption phenomena.

The section on polymerization mech-
anisms, however, is the most deficient.
While this section contains a reasonable
general description of polymers and some
details of other polymerization mecha-
nisms a description of emulsion poly-
merization is completely lacking. Since
emulsion polymerization has its own dis-
tinct kinetics, which are partially respon-
sible for the unique properties of the final
product, it is hard to understand how a
book on the topic of emulsion polymers
could omit such a description. In fact,
Smith-Ewart kinetics are never men-
tioned directly (the reference to the orig-
inal article appears as an unreferenced
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