
AIChE JOURNAL JUNE 1998 VOL. 44, NO. 6 

The AlChE JOURNAL, a monthly publication of the American Institute of 
Chemical Engineers, is devoted to fundamen fa1 research and developments 
having immediate or potential value in chemical engineering. 

http://www.aiche.org 

EDITOR 
Matthew V. Tirrell 

MANAGING EDITOR 
Haeja Lim Han 

ASSOCIATE EDITORS 
Mark A. Barteau 
Edward L. Cussler 
Julio M. Ottino 
George Stephanopoulos 

COPY EDITOR 
Arthur H. Baulch 

EDITORIAL ASSISTANTS 
Clint Smith 
Karen M. Simpson 

CONSULTING EDITORS 

L. S. Fan 
Particle Technology 

Alice P. Gast 
Materials 

Carol K. Hall 
Thermodynamics 

George E. Keller, II 
Separations 

Michael T. Klein 
Reaction Engineering 

Douglas A. Lauffenburger 
Bioengineering 

Glen H. Pearson 
Materials Processing 

Ronald W. Rousseau 
Crystallization 

John Seinfeld 
Environmental Engineering 

Michael Shuler 
Biochemical Engineering 

PUBLISHER 

Stephen R. Smith 

Got some Complete the gaps in y o u r  

Fill in th@‘r;;;’ssing Puzzle ‘ a - pieces” with b0lpks, 
e, 
als 

,$( PEP Series books which 
compile the best articles 
from AlChE literature on  
such topics as pollution 
prevention and plant safety 

compliance data, or t o  
develop in-plant 
training programs 

... and much more 

For more information on AlChE safety and environment products, 
call 1-800-242-4363 and re uest a copy of our 

Publications Catalog, or visit us on the %eb a t  http //www alche orgi 

AlChE Publications-Chemical Engineering f rom A to 2 

AIChE Journal (ISSN 0001-1.541) is published monthly by thc Amcrican Inhtitutc 01 Chemical 
Engineers, 345 E. 47th St., New York, NY 10017. Manuscript% should he submitted to Editor 
Matthew V. Tirrell at the Dept. of Chemical Engineering and Materials Science, University ot 
Minnesota, Minneapolis, MN 55455, phone (612) 62.5-5823, fax (612) 624-6564. The statements and 
opinions in the AlChE Journal are those of the contributors, and AIChE assumes no responsihillty 
for them. Annual subscription rates: $715 for nonmembers, $95 for members. and $55 for student 
members; outside U.S., add $80 for postage. Single copies: $72; outside U.S., add $8 for postage. 
Periodicals postage for domestic and air mail postage for foreign mailing paid at New York, NY and 
additional mailing offices. Copyright 1998 by the American Institute of Chemical Engineers. 
Subscribers are requested to give prompt notification of any change of address. Postmaster: Send 
changes of address to AIChE Journnl, 345 East 47th St., New York. NY 100 17. 

Authorization to photocopy items for internal or personal use. o r  thc internal or personal use of 
specific clients, is granted by AlChE for libraries and other users registered with the Copyright 
Clearance Center (CCC) Transactional Reporting Service, provided that a fee of $15.(x) per article is 
paid directly to CCC, 222 Rosewood Drive, Danvers, MA 01923. This consent does not extend lo 
copying for general distribution, for advertising or promotional purposes, for inclusion in a 
publication, or for resale. Articles published before 1988 are subject to the same copyright conditions. 
AfChE Journal fee code: 0001-1541/98 $15.00 per article. 


