
Rheology in Polymer Processing, by Chang 
Dae Han, Academic Press, 366 pp., 1976, 
$29.50. 

Rheologv is the science of defornia- 
tion, strain, nnd flow. The rheology of 
polvnier melts has been intensively 
studied for the past several decades, 
and more recently there has been a 
focus on the use of melt rheology for 
understanding practical problems of 
polymer processing. A book elucidating 
the present state of application of 
rheology in polymer processing would 
be a welcome addition to the literature, 
hut Professor Han’s book is far too per- 
s o i d  an account to meet this goal. 

Han has based the entire book on his 
own research results. Experienced 
rheologists may find it useful to have 
this collection of previously published 
experimental data gathered together in 
one place, but the dependence on stud- 
ies from a single laboratory results in a 
highly distorted, sometimes inaccurate 
picture of the present state of the art. 
For example, conventional methods of 
rheological measurement are barely 
mentioned or are completely ignored, 
while considerable space is devoted to 
the use of slit and capillary rheometry 
for normal stress measurement. This 
technique, used only by Han, contains 
crron of unknown magnitude resulting 
from unverified approximations which 
are known to be incorrect in the limit of 
Newtonian Fluid behavior. Readers 
without previous exposure to rheometry 
should acquire some background before 
examining this book; Walters’ recent 
text (“Rheometry,” Applied Science 
Publishers, 1975), which was recently 
reviewed in this journal, would be a 
good place to start. 

Thcrc is a fundamental error hi me- 
chanics in the treatment of pressure 
throughout the book; Han has incor- 
rectly identified the estra stress with 
the deuiatoric stress and has thus been 
led to a traceless extra stress tensor. For 

n Maxwellian material, which is often 
used as an example, the extra stress 
cannot be traceless because the trace is 
identifiable with the entropic free en- 
ergy of deformation. Rheologists spent 
many years sorting out the significance 
of the pressure, and this type of error is 
common in the older literature; the 
sorting has been done, and it is a shame 
that a book published in 1976 per- 
petuates old misunderstandings instead 
of contributing clarification. 

In a book of this title one expects to 
find a careful and complete discussion 
of extensional flows, since the connec- 
tion between rheology and processing 
is clearest here. Yet, the well-defined 
steady extensional experiments of 
Sleissner and others are not discussed 
at all. Transient elongational analyses 
are dismissed without discussion with 
the remarkable statement that “they 
seem to have little relevance to the de- 
formation processes actually occurring 
in fiber spinning,” despite a subsequent 
observation that “melt spinning can 
give rise to unsteady elongational flow.” 
Melt spinning is the prototype unsteady 
elongational flow! Apparent extensional 
viscosities measured in unsteady flows 
are discussed at length, without the rec- 
ognition that the measurement is an ar- 
tifact of the particular experiment. The 
student who reads that the uni-axial ex- 
tensional viscosity of high density poly- 
ethylene is a sharply decreasing func- 
tion of extension rate (Figure 8.A) and 
a constant or increasing function of ex- 
tension rate (Figure 9.A) may wonder 
at the absence of explanation (or even 
mention). 

In short, those seeking access to 
Han‘s data will find this book a useful 
reference; those seeking an introduction 
to the use of rheology in polymer proc- 
essing would do we11 to look elsewhere. 

MORTON M. DENN 
Department of Chemical Engineering 

University of Delaware 
Newark, Delaware 19711 

Thermodynamics of Polymerirotion, H. 
Sawada, Marcel Dekker, Inc., New York, 
403 pages, $39.50. 

The kinetics of polymerization reac- 
tions are covered in a large number of 
standard textbooks in the Polymer Sci- 
ence field. The emphasis of these treat- 
ments is generally on the areas of pre- 
dicting rates, molecular size charaeter- 
istics, and, in the case of copolymeriza- 
tion, molecular composition. The ther- 
modynamics of the polymerization re- 
actions are usually not treated in detail. 
The thermodynamics of polymerization 
reactions are quite important from a 
fundamental point of view, and they 
are becoming more important for those 
who produce polymers on a commercial 
scale. The traces of monomer, left in a 
polymer, at the end of the polymeriza- 
tion reactions might be due to insuffi- 
cient reaction time or to thermody- 
namic equilibrium considerations. This 
problem, in light of the recent concern 
for health problems, is but one of a 
number of problems in which thermo- 
dynamics may be an important deter- 
mining factor. 

This book by Dr. Sawada is orga- 
nized in a clear and concise manner, 
and should be a useful text for those 
interested in the fundamentals of PO- 
lymerizntion reactions and a useful ref- 
erence source for those who work in 
the area. The first two chapters of the 
book prcscnt an introductory survey 
and a general discussion of polymeriza- 
tion thermodynamics. These two chap- 
ters on general concepts are followed 
hy six chapters which treat the thermo- 
dyiynics of specific types of polymeri- 
zation reactions. Those included are: 
anionic, cntionic, radical, polyconden- 
sation, ring opening, and equilibrium 
polymerization. There are two chapters 
on the thermodynamics of copolymeri- 
zation, a chapter on polymer degrada- 
tion, and a final chapter on special 
topics including stereospccific polymer- 
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ization, polymerization under high 
pressure, and polymerization in a solid 
state. The chapters on the specific types 
of polymerization reactions can be read 
independently after the reader has pro- 
gressed through the first t n o  introduc- 
tory chapters. 

The text material is \r~elI-documented 
\vith important referellces in the field 
and, in fact, an exteIlsi\,e addendum 
which contain5 references published 
after tlie text was written is also in- 
cluded. 

Experimental techniques for measur- 
ing thermodynamic propertles and con- 
stants are not discussed in detail. NU- 
merous references are given for those 
readers who are interested in the ex- 
perimental problems of measuring po- 
lymerization thermodynamics. The text 
does include a great deal of thermo- 
dynamic data for a large number of 
polymer systems. I believe that this 
book will be a valuablc asset to those 
wishing to learn more about polymer- 
ization reactions, and to those who 
need a ready resource in terms of the- 
ory and data for thermodynamic prob- 
lems associated with polymerization re- 
actions, 

GARY W. POEIILEIN 
Department of Chemical Engineering 

Emulsion Polymers Institute 
Lehigh University 

Bethlehem, Peimsylvania 18015 

Unit Operations of Chemical Engineering, 
3rd Edition, W. L. McCabe and J. c. 
Smith, McGraw-Hill, New York ( 1  976). 
1028 pages. $22.50. 

This third edition of a rather stan- 
dard chemical engineering text contin- 
ues in the fine tradition of its two ear- 
lier editions. It serves well its declared 
purpose as a beginning text on the unit 
operations for undergraduate students. 
This reviewer has also found it useful 
as an understandable yet thorough in- 
troduction to chemical engineering for 
technical persons not trained therein, 
e.g., chemists, mechanical crigineers. 

There are a number of significant ad- 
ditions of new subject matter in this 
new edition. In the area of mass trans- 
fer, I particularly welcome the inclusion 
of such new topics as liquid-phase ac- 
tivity coefficients, multicomponent- 
stage operations, batch distillation and 
steam distillation. I had always de- 
plored the omission of these topics in 
the earlier edition. The authors do not 
present many applications of this new 
material, however. Also, some readers 
may object to the removal of the 
K-value charts in this new edition. 

Unfortunately, this text suffers the 
same deficiency that so many others in 
this area do; namely, such important 
unit operations as adsorption, diaIysis 
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and ion exchange are not treated. The 
authors’ reason for thk omission is lack 
of space. In view of the present size of 
the telt, this is cert‘iinlv a valid point. 
I t  has often oxurrecl to me, however, 
that the first 16 chanters of the text, 
which deal with fliiid mechanics and 
heat transfer, coiilcl be separated out 
as a stand-alone text. Indeed. there ex- 
ist manv such adequate texts. Alter- 
natelr,, it seems to this reviewer that 
much of this miterial could be con- 
densed siqnificantly. With the addition 
of thc ahove-mentioned omitted unit 
operations to the remaininq 14 chap- 
ters of the text, one would then truly 
have a comprehenGve texthook on the 
unit operations of chemical engineer- 
ing. 

TUDE T. SOMMERFELD 
School of Chemical Ennineering 
Georgia Institute of Technolocv 

Atlanta, Georgia 30332 

Heat Transfer, ,4th Ed., J .  P. Holman, 
McGraw Hil l  Book Company, 530 pages, 
price: $ 1  7.00. 

This is a fine elementary treitment, 
excellent for a strong first course in heat 
transfer. Analytical, numerical, and em- 
pirical techniques are used to good ad- 
vantage for a very understandable 
treatment. The number of problems 
presented is generous. 

In addition to analytical treatment of 
steady and transient conduction, nu- 
merical techniques are also presented. 
For both forced and natural convection, 
an integral analysis is given, followed 
by presentations of empirical results. 
The nature of thermal radiation is dis- 
cussed and exchange analysis is by the 
network method. An introduction to 
two phase heat transfer systems is given 
in Chapter 9 on condensation and hoil- 
ing. The treatment is more abbreviated 
than one would perhaps wish, but 
serves as a good starting point. Heat 
exchanger design presents both the log 
mean temperature difference and the 
NTU effectiveness methods. The mass 
transfer chapter (Cli. 11) is far too 
brief to be effective. Special topics in 
Chapter 12 give a helpful introduction 
to several topics and the final chapter 
on Heat Transfer in the Environment 
is  timely and undoubtedly will provoke 
student interest. 

The primary set of units used is the 
SI, with conversion tables given to the 
English units for those of us who still 
“think’ in the old system. 

To restate my initial appraisal: this 
is an excellent, well put together intro- 
ductory text on heat transfer. I rccom- 
mcnd it. 

PHILIP F.  DICKSON 
Colorado SchooI of Mines 

CALL FOR PAPERS 

Ninth Southeastern Conference on 
Theoretical and Applied Mechanics 
May 4-5, 1978 

Original papers are solicited in the 
areas of 11iomechnr1ics, computational 
methods, composite matcriaIs, dynam- 
ics and vibrations, experimental meth- 
ods, fluid mechanics, fracture mechan- 
ics, material characterization, plasticity, 
stability phenomena, solid mechanics, 
and viscoclasticity for presentation at 
the conference. Papers relevant to cur- 
rent technological problems are es- 
pecially encouraged. The proceedings 
of the confercnce will be published in 
Ilook form and will be available at the 
time of the conference. Prospective au- 
thors are rcqucsted to submit three 
copies of their manuscript for review 
to: Robert Ll .  Hackett, Box 1537 Sta. B 
Vanderbilt University, Nashville, Ten- 
nessee 37235 

The manuscript should be no longer 
than approximately 20 double spaced 
typewritten pages. 

Closing date for paper submission: 
Oct. 19, 1977 

For additional information contact: 

Robert J. Beil 
Executive Chairman, Ninth SECTAM 
Civil Engineering and 
Engineering Science 
\’anderbilt University 
Nashville, Tennessee 37235 
615-322-6639 

ERRATA 
In the note “An Empirical Method 

for Evaluating Critical Molar Volumes” 
by Alessaiidro Vetere [AIChE J., 22, 
950-52 ( 1976) 1, 

1. Equation (6) should read 

V, = 33 + ( AUiMi)1’028 

(6) 

2 ,  In Table 1 the Aui value for the 
functional group -0- (epoxid) 
should be 0.710 instead of -0.252; Avi 
should be A U ~ .  

3. On page 952 the sentence “Re- 
garding the various classes of com- 
pounds . , .” should end as follows: 
“while Fedors’ method furnishes less 
satisfactory results for hydrocarbons.” 

In the table of contents [AIChE J.,  
23, No, 1 (1977)] the author for “Ki- 
netic Behavior of Mixtures with Many 
First-Order Reactions” should read 
Kong K. Lee and not J. Hong H. Lee. 
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