
densities are 2710 and 7860 kg/m3_rsi Thus, the sonic 
velocity in steel is 

207xl09Pa =5l32m/s ( J
l/2 

7860kg/m 3 

and in aluminum is 

( 
69 x l09Pa ]112 =5046m/s 

27l0kg/m3 

As mentioned in the solution to Problem 13 above, the 
more incompressible the medium (the larger the E 
value), the higher the sonic velocity. But the higher the 
density of the medium, the lower the sonjc velocity­
due, presumably, to the closely packed atomic struc­
ture of the medium. The examples cited above indicate 
that one factor might work against the other for two 
completely different materials. 

15. The air inside the container is not in motion and hence 
its total energy is in the form of internal energy. Once 
the container is full , this internal energy is supplied by 
the atmospheric air filling in the container. Therefore, 
the internal energy of air in the container at the final 
temperature Tr equals the enthalpy of atmospheric air 
at 20°C. Or, in equation form 

or 

cvTr =c pTair 

~ T = Rk T 
k-1 r k-1 air 

Tr= kTair = 1.4(20 + 273)=4 l0.2 K= 137.2°C 

Here, R is the gas constant and k is the ratio of specific 
heats cv and cP at constant volume and constant pres­
sure, respectively. Thus, there is a considerable in­
crease in temperature under adiabatic conditions. 

16. They need to know the vapor pressure of water at 85°C 
and the properties of standard atmosphere at different 
heights. The vapor pressure of water at 85°C is 57 .81 
kPa from the steam tables. This corresponds to about 
4440 m height in the table which gives the properties 
of the atmosphere (e.g. , see Table A.3 , The Properties 
of U.S. Standard Atmosphere, in reference 6). 
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To the Editor: 

I appreciate the inclusion of appropriate quotations from 
my book The Interpretation and Use of Rate Data. The Rate 
Process Concept, revised printing, Hemisphere Publishing 
Coprporation, Washington, DC (1979), in the excellent ar­
ticle by Shacham and Brauner in Chemical Engineering 
Education, 29(1 ), p. 22. However, I wish to point out that the 
ungrammatical phrase in the last sentence of their article, 
namely, "data justifies," appeared correctly as "data justify" 
in my book, page 309. 

Stuart W. Churchill 
Carl V.S. Patterson Prof Emeritus 
University of Pennsylvania 

REVIEW: Polymer Molecules 
Continued from page 93. 

tions of one of the authors suggest some personal bias re­
garding the inclusion of this chapter. In fact, I found no 
references to this material in the last two chapters. Although 
I have no argument with the importance of the topics cov­
ered in Chapter 7, I suspect that most faculty members using 
the book for a course will skip over this material unless their 
research interests lie in this area. To the authors' credit, they 
do state in the Preface that this chapter "can be studied or not 
depending on the interests of the reader." 

In the final two chapters, the authors apply the principles 
established in Chapters 5 and 6 to two very important areas: 
rubber elasticity in Chapter 8 and polymer solutions in Chap­
ter 9. Both of these areas typically receive a few pages each 
in traditional undergraduate polymer science textbooks. In 
these treatments, a simplistic physical description is fol­
lowed by the end result, an equation for students to apply in 
problems at the end of the chapter. It is refreshing to see 
more complete descriptions and detailed derivations in both 
areas. For example, many textbooks are content to give the 
expression for solvent activity from Flory-Huggins theory as 
gospel for polymer solutions. In Chapter 9 the authors derive 
the configurational entropy of mixing for Flory-Huggins 
theory, djscuss the limitations of the theory, and develop 
newer treatments such as equations of state. 

In summary, I recommend The Science of Polymer Mol­
ecules for consideration as a textbook for a graduate course 
in polymer science or polymer physical chemistry. Problems 
are included at the end of each chapter, evidence that the 
authors were serious about writing a textbook for graduate 
students in thls area. With minor exceptions, The Science of 
Polymer Molecules is presented in a reader-friendly manner 
that will further motivate students with an interest in macro­
molecules and their behavior. 0 
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