
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Separation & Purification Reviews
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597294

A Review of: “Pervaporation Membrane Separation Processes”
C. Stewarr Slatera

a Manhattan College,

To cite this Article Slater, C. Stewarr(1991) 'A Review of: “Pervaporation Membrane Separation Processes”', Separation &
Purification Reviews, 20: 1, 109 — 111
To link to this Article: DOI: 10.1080/03602549108021410
URL: http://dx.doi.org/10.1080/03602549108021410

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597294
http://dx.doi.org/10.1080/03602549108021410
http://www.informaworld.com/terms-and-conditions-of-access.pdf


SEPARATION AND PURIFICATION METHODS, 20( l), 109-111 (1991) 

BOOK REVIEW 

PERVAPORATION MEMBRANE SEPARATION PROCESSES 

R.Y.M. Huang, ed. 
EIsevicr Science Publishers, 

Amsterdam, The Netherlands, 1991 
hardbound, 549 pages, $168.50 

The various acopects of pervaporation mcmbrane processes have been 
effectively organbed into RYM. Huang's "PervPervaporation uembrane Separation 
Wesses". This is the first book in Elsevier's Ibkmbmne Science and 
Technology series. This text is composed of thirteen chapters by leading experts 
in the field. The contributors do a thorough job in addressing themy, design and 
applications and bring the reader up to date with this mpidly advancing 
technology. 

Then are 
extensive nfmnces at the end of each chapter (704 total) for those seeking 
further information. The text has been published on a timely basis due to the 
camera-ready copy pvided by the contributors. 

The first chapter, "Introduction to Pervaporation" by Jean Neel, presents the 
background on p c m p m h n  and its development. This is an excellent 
intruductory chapter that would suffice a novice in the field. The chapter includes 
a short historical m y  of the development of pervaporation, a discussion of the 
pervaporation umccpt and dated techniques, basic mchanisms of the process, 
and engiatrriog aspects. The chapter includes several tables that list various 
membrane materials and the sepaxation that can be acconaplished. The tables are 
an excellent source of infoxmation and an suppomd by 262 mfemnces. 

Chapter 2, "!@amion Qlaracbristics of Penaporation Membrane 
Separation procesSes" by R.Y.M. Huang and J.W. Rhh, discusses the 
fundamental transport theory and relevant models. The transport mechanism and 
the separation characttristics of the process are described The chapter gives 

The text is well illustrated with 201 figures and 66 cables. 
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110 BOOK REVIEW 

insight into predicting separation factors and permeabilities for binary systems. 
The effect of process conditions on performance and selection of membrane 
materials is also discussed. 

Chapter 3, "Engineering Aspects of Pervaporation: Calculation of Transport 
Resistances, Module Optimization and Plant Design," is written by R. 
Rautenbach, C. Herion and U. Meyer-Blumenroth. The chapter focuses on some 
semi-empirical transport equations and their application to analyzing membrane 
transport. The section on module and process design presents some operational 
concerns and scale-up. 

Chapter 4, "Thermodynamic Principles of Pervaporation," is authored by 
M.H.V. Mulder. This chapter presents a thorough analysis of pervaporation from 
a thermodynamic perspective. The chapter treats single component transport and 
binary mixtures. The solubility aspects of single and binary components in the 
membrane are reviewed. The relationship between preferential sorption and 
pervaporation is also mentioned. 

Membrane materials are discussed in Chapter 5 ,  "Estimation and Evaluation 
of Polymeric Materials for Pervaporation Membranes," written by G.H. Koops 
and C.A. Smolders. This chapter deals with the polymers used for various 
pervaporation applications. The evaluation of membrane polymers and their 
proper selection is presented along with techniques to improve their separation 
capabilities. 

Chapter 6, "Sorption and Diffusion in Pervaporation Membmnes" by A. 
Heintz, H. Funke and R.N. Lichtenthaler, discusses the significance of solubility 
and difisivity in pervaporation. Experimental methods for measuring solubility 
and diffusivity parameters are presented along with their use in process 
calculations. Chapter 7, "Synthesis of Novel Copolymer Membranes for 
Pervaporation," written by T. Shimidzu and M. Yoshikawa, presents information 
on fixed carrier membrane materials. The contributors focus on the strategy for 
developing novel membranes and methods for synthesis. 

"Pervaporation in Biotechnology" is the subject of Chapter 8. H. Strathmann 
and W. Gudernatsch have reviewed the application of pervaporation to the 
biotechnology industry for the separation, concentration and purification of 
bioreaction products and by-products. Chapter 9, "Recent Progress in 
Pervaporation Membranes for Waterfithano1 Separation," is written by Y. Ma& 
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BOOK REVIEW 111 

and M. Kai. This chapter describes dehydration applications and the various 
membranes utilized. The presentation on membrane mateds is well organized 
and adequately refmnced. 

Chapter 10, "Selective PCIVR~OIW~OII of Organics from Watcr," is authored 
by K.W. Biiddtkcr and G. Bengtson. This chapter presents infomation on 
organophilic membranes and presents information on applications for extracting 
alcohols, acids, dioxane, ammatic hydrocarbons, and chlorinated hydrocarbons 
from aqueous mixms. The chapter is supported by several tables and numerous 
mfmnces. "Plasma Grafted Membranes" is the subject of Chapter 11 written by 
T. Hirotsu. The chapter presents infomation on the technique of plasma grafting 
and the performance of membranes prepared in this manner. 

Chapter 12, "Pervaporation Membrane Flant, Industrial Experience and Plant 
Design in Japan," is written by T. Asada. This chapter briefly reviews several 
pervaporation installations in Japan and includes some process diagrams and 
system photographs. "Development of Vapour permeation for Industrial 
Applications" by U.H.F. Sander is the subject of Chapter 13. This concluding 
chapter addresses an imparuurt new process variant of pervaporation. Industrial 
applications and system design are summarized. 

This is an excellent text for organizing the principles of pervaporation into 
one source. The strong intmductory chapter by J. Nee1 is Ncely complemented 
by chapters on various aspects of theory and membrane materials. Applications 
of pervaporation technology to traditional chemical processing and to the 
emerging arm of biotechnology are addressed. The subject of plant performance 
(i.e., Chapter 12) could have been expan& One of the best fkatms of the text 
is the thorough and extensive reference listings and organidon of membrane 
materials into easy to nad tables. R.Y.M. Huang's book is highly mommended 
to anyone inmexed in the exciting and rapidly advancing field of pervaporation 
membrane processes. 

C. Stewart Skater 
Manhamn College 
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