Arabinda Ghosh

Technology of
Polymer Packaging

HANSER







Arabinda Ghosh
Technology of Polymer Packaging






Arabinda Ghosh

Technology of
Polymer Packaging

HANSER

Hanser Publishers, Munich Hanser Publications, Cincinnati



The Author:
Prof. Dr-Ing. Arabinda Ghosh, University for Applied Sciences, Stuttgart (HdM), Nobelstr. 10, 70569 Stuttgart, Germany

Distributed in North and South America by:

Hanser Publications

6915 Valley Avenue, Cincinnati, Ohio 45244-3029, USA
Fax: (513) 527-8801

Phone: (513) 527-8977

www.hanserpublications.com

Distributed in all other countries by

Carl Hanser Verlag

Postfach 86 04 20, 81631 Miinchen, Germany
Fax: +49 (89) 98 48 09
www.hanser-fachbuch.de

The use of general descriptive names, trademarks, etc., in this publication, even if the former are not especially identi-
fied, is not to be taken as a sign that such names, as understood by the Trade Marks and Merchandise Marks Act, may
accordingly be used freely by anyone. While the advice and information in this book are believed to be true and ac-
curate at the date of going to press, neither the authors nor the editors nor the publisher can accept any legal respon-
sibility for any errors or omissions that may be made. The publisher makes no warranty, express or implied, with re-
spect to the material contained herein.

The final determination of the suitability of any information for the use contemplated for a given application remains
the sole responsibility of the user.

Cataloging-in-Publication Data is on file with the Library of Congress

Bibliografische Information Der Deutschen Bibliothek
Die Deutsche Bibliothek verzeichnet diese Publikation in der Deutschen Nationalbibliografie;
detaillierte bibliografische Daten sind im Internet {iber <http://dnb.d-nb.de> abrufbar.

All rights reserved. No part of this book may be reproduced or transmitted in any form or by any means, electronic
or mechanical, including photocopying or by any information storage and retrieval system, without permission in
writing from the publisher.

© Carl Hanser Verlag, Munich 2015

Editor: Cheryl Hamilton

Production Management: Jorg Strohbach

Coverconcept: Marc Miiller-Bremer, www.rebranding.de, Miinchen, Germany
Coverdesign: Stephan Ronigk

Printed and bound by Hubert & Co GmbH, Gottingen, Germany

Printed in Germany

ISBN: 978-1-56990-576-0
E-Book ISBN: 978-1-56990-577-7



In Memory of

My parents

and

The legendary
Professor Dr.-Ing. habil. h. c. Rudolf Heiss
1903-2009

(Director of the Fraunhofer Institute for
Food and Packaging Technology, Munich
1936-1975)






Preface

Since the first production of polyethylene on a large scale by ICI (Imperial Chemi-
cal Industries) in the 1930s, polymer materials, or as they are simply called, plas-
tics, have been inevitable as successful packaging materials. Plastics protect all
kinds of products like food, pharmaceuticals, cosmetics, medical products, and
other nonfoods against deterioration. Although the amount of tissue material such
as paper, paper board, and corrugated board used for packaging is a bit higher than
polymers, polymers are inevitable for primary packaging. They fulfill all of the
legislative regulations worldwide for direct contact with the product, particularly
with food.

No other packaging material shows such a continuous and rapid development as
does polymer packaging material. Scientists, experts, and technologists of the pack-
aging sector are responsible for the development and application of tailor-made
solutions. This book will contribute to the practical knowledge of specialists.

Besides basic and applied knowledge on technology, a number of valuable sugges-
tions on critical cases are given in this book.

Finally, I hope this book will be a valuable help for the reader to solve technical
problems and be a contribution to successful packaging development.

Global Packaging Materials — a Breakdown
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Plastics Have the Highest Growth Rate among All Materials in the Packaging Sector

BM: blow molding, IM: injection molding, TF: thermoforming, Roto: roto molding
Raj Datta, Haldia Petrochemicals, National Conference, IIP, Kolkata 2012
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