
JAN F. RABEK 

Photodegradation of Polymers 



Springer 
Berlin 
Heidelberg 
New York 
Barcelona 
Budapest 
Hong Kong 
London 
Milan 
Paris 
Santa Clara 
Singapore 
Tokyo 



Jan F. Rabek 

Photodegradation 
of Polymers 
Physical Characteristics and Applications 

With 94 Figures and 26 Tables 

Springer 



JAN F. RABEK 

Polymer Research Group 
Department of Dental Biomaterials Science 
Karolinska Institute 
Royal Institute of Medicine 
Stockholm, Sweden 

ISBN-13 :978-3-642-80092-4 

Cataloging-in-Publication Data applied for 

Die Deutsche Bibliothek - CIP-Einheitsaufnahme 
Rabek, Jan F.: 
Photodegradation of polymers : physical characteristics and 
applications; with 28 tables / Jan F. Rabek. - Berlin; 
Heidelberg; New York ; Barcelona ; Budapest ; Hong Kong; 
London; Milan; Paris; Santa Clara; Singapore; Tokyo: 
Springer, 1996 . 

ISBN-13 :978-3-642-80092-4 e-ISBN-13 :978-3-642-80090-0 
DOl: 10.1007/978-3-642-80090-0 

This work is subject to copyright. All rights are reserved, whether the whole or part of th« material 
is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, 
broadcasting, reproduction on microfilm or in other way, and storage in data banks. Duplication of 
this publication or parts thereof is permitted only under the provisions of the German Copyright 
Law of September 9, 1965, in its current version, and permission for use must always be obtained 
from Springer-Verlag. Violations are liable for prosecution under the German Copyright Law. 

© Springer-Verlag Berlin Heidelberg 1996 
Softcover reprint of the hardcover 1st edition 1996 

The use of general descriptive names, registered names, trademarks, etc. in this publication does not 
imply, even in the absence of a specific statement, that such names are exempt from the relevant 
protective laws and regulations and therefore free for general use. 

Coverdesign: Lewis + Leins, Berlin 
Typesetting: Scientific Publishing Services (P) Ltd., Madras 
Production: PRODUserv Springer Produktions-Gesellschaft, Berlin 
SPIN 10114982 2/3020-5 4 3 2 1 0 - Printed on acid-free paper 



In memory of my father, 
Professor T.I. Rabek, founder of the 

Polymer Technology Institute 
at Wrocaw Technical University, Poland, 

an outstanding scientist and teacher 
who introduced me to the study 

of polymer chemistry 



Preface 

Books must follow sciences, 
and not sciences books 

Robert Greene (1560-1592) 

The last two decades have seen dramatic advances in the understanding of the 
chemical reactions involved in the photodegradation of polymers. However, 
there are still many unanswered questions regarding the effects of UV radia
tion on the physical, rheological and mechanical properties of polymers. 

This book was written to introduce scientists, engineers and advanced 
students working in polymer science and technology to the physical char
acteristics and practical aspects of polymer photodegradation. The changes in 
the structure-property relationships under UV and visible light irradiation are 
presented. Rather than providing a theoretical treatment of a subject only, 
experimentally collected and practical information on experimental work is 
offered. The reader can use this to complete his or her knowledge of the 
chemical aspects of polymer photodegradation, i.e. the mechanisms of reac
tions. Many issues are deliberately not considered in detail, as it has been 
necessary to keep this book within manageable portions (200-250 pages). The 
published literature on the photo degradation of polymers is vast, probably 
amounting to several thousand references. Only some of the most important 
references are mentioned to provide the reader who wishes to explore the 
literature in greater depth with a small number of useful starting points. 

This book represents the author's experience, based on his 30 years in 
research on the photodegradation and photostabilization of polymers. The 
author has never abandoned the laboratory in that time and has maintained 
his enthusiasm for empirical science. It is hoped that the information provided 
in this book will enable the reader to become more familiar with the physical 
characteristics and applied aspects of polymer photodegradation in greater 
depth and on a broader front. 

I must acknowledge my gratitude to my wife Ewelina whose patience, 
support and companionship have always facilitated my work, and who is 
firmly on my side in difficult times. 

The author is grateful to Professor Otto Vogi from Polytechnic University, 
Brooklyn, USA for his recommendation to the Editor that allowed this book 
to be written. 

The author would also like to express his gratitude to Professor Lars-Ake 
Linden, Head of the Department of Dental Biomaterials, Karolinska Institute, 
Royal Academy of Medicine in Stockholm for giving him the opportunity to 
continue to work on polymer photodegradation. Working in a well managed 
and professional establishment in a friendly atmosphere is a most rewarding 
experience. 

JAN F. RABEK 

Stockholom, 1996 
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