
PROBLEM: CSTR's 
Continued from page 115. 

if the standard graphical construction based on Figure 
1 starting with C*1 not less than 0.85 (say) leads to a 
final value for C*N lower than required, then Eq. (16) 
can be used as a good approximation of Eq. (3). This 
approximation gets better as N increases and/or C*N 
increases and/or n decreases. If, on the other hand, 
the reverse graphical construction based on Figure 1 
starting with C*N/C*N-l not greater than [20(n-1)]-11

" 

(say) leads to a final value for C* 0 larger than unity, 
then Eq. (5) can be used as a good approximation for 
C*i,opt as obtained from Eq. (3). This approximation 
gets better as N decreases and/or C*N decreases and/ 
or n increases. 

NOMENCLATURE 

C 
c o 

Ci 

C*-I 

C\opt 

Da, 

Da,,min 

j 

K' 
K* 
m 

n 

N 

= 

concentration of substrate, mol·m-,'J 
concentration of substrate at the inlet 
stream of the first reactor, mol·m-,'J 
concentration of substrate at the outlet 
stream of the ith reactor, mol·m-,'J 
normalized concentration of substrate at 
the outlet stream of the ith reactor 
normalized concentration of substrate at 
the outlet stream of the ith reactor leading 
to the minimum overall reactor volume 
Damkohler number for the ith reactor, 
(Vma,,V/Q·C0 ) 

Damkohler number for the ith reactor lead­
ing to the minimum overall reactor volume, 
(Vma,,Vi min/Q·Co) 
dummy ' integer variable for the summa­
tions 
kinetic constant, mol"·m-,'J" 
dimensionless kinetic constant, (K'/C0 ") 

dummy integer variable for the summa­
tions 
apparent number of substrate binding sites 
per enzyme molecule 
total number of reactors in the series 

kid• books received 
Carbon: Electrochemical and Physicochemical Properties, by 
Kim Kinoshite. John Wiley & Sons, Inc., 1 Wiley Drive, Som­
erset, NJ 08875-1272 (1988); 533 pages, $75.00 

Mixing Equipment (Impeller Type); AIChE, 345 East 47 Street, 
New Yor, NY; (1988) 40 pages, AIChE members $12, others $18 

Petrochemicals: The Rise of an Industry, by Peter H. Spitz. 
John Wiley & Sons, 605 Third Ave., New York, NY 10158 
(1988); 588 pages, $29.95 cloth 
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Q 

V 

volumetric flow rate through the reactor 
system, m3·s-1 

volume of the ith reactor, m3 

volume of the ith reactor leading to 
minimum overall reactor volume, m3 

kinetic rate , mol·m-,'J·s-1 

maximum kinetic rate of the enzyme under 
study, mol·m-,'J·s-1 

REFERENCES 

1. Lehninger, A. L., Principles of Biochemistry, Worth 
Publishers, New York (1982) 

2. Arima, K., in Global Impacts of Applied Microbiology 
(M. P. Starr, Ed.), John Wiley and Sons, New York, p. 
278 (1964) 

3. Michaelis, L., and M. L. Menten, Biochem. Z., 49, 333 
(1913) 

4. Segel, I. H., Enzyme Kinetics: Behavior and Analysis 
of Rapid Equilibrium and Steady-State Enzyme Sys­
tems, John Wiley and Sons, New York (1975) 

5. Bailey, J. E., and D. F. Ollis, Biochemical Engineer­
ing Fundamentals, McGraw-Hill Book Co., New York 
(1986) 

6. Atkinson, D. E., Ann. Rev. Biochem., 35, 85 (1966) 
7. Adair, G. S., J. Biol. Chem., 63, 529 (1925) 
8. Pauling, L., Proc. Nat. Acad. Sci. U.S. , 21, 186 (1935) 
9. Hill, A. V., Biochim. J ., 7, 471 (1913) 

10. Hill, C. G., An Introduction to Chemical Engineering 
Kinetics and Reactor Design, John Wiley and Sons, 
New York (1977) 

11. Aris, R., The Optimal Design of Chemical Reactors, 
Academic Press, New York (1961) 

12. Levenspiel, 0., Chemical Reaction Engineering, John 
Wiley and Sons, New York (1972) 

13. Bischoff, K. B., Can. J. Chem. Eng., 44, 281 (1953) 
14. Luyben, K. C., and J. Tramper, Biotechnol. Bioeng., 

24, 1217 (1982) 
15. Malcata, F. X., Can. J . Chem. Eng., 66, 168 (1988) 
16. Stephenson, G., Mathematical Methods for Science 

Students, Longman, London (1973) 
17. Spiegel, M. R., Mathematical Handbook, McGraw­

Hill Book Co., New York (1968) 
18. McCabe, W. L., and E. W. Thiele, Ind. Eng. Chem., 

17, 605 (1925) 
19. Peters, M. S., and K. D. Timmcrhaus, Plant Design 

and Economics for Chemical Engineers, McGraw­
Hill Book Co., New York (1980) 0 

New Membrane Materials and Processes for Separation, 
edited by Kamalesh Sirkar and Douglas Lloyd. AIChE, 345 
East 47th Stre., New York, NY 10017 (1988). 177 pages, $20 
members, $40 others. 

Organic Chemistry, 4th Edition, by T.W. Graham Solomons. 
John Wiley & Sons, 605 Third Ave., New York, NY 10158-0012 
(1988). 1186+ pages 

The Organic Chem Lab Survival Manual: A Student's Guide /,o 

Techniques, by James W. Zubrick. John Wiley & Sons, Inc., 
One Wiley Drive, Somerset, NJ 08873 (1988). 322 pages, $15.60 
soft cover 

CHEMICAL ENGINEERING EDUCATION 


