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PREFACE

This two volume work contains most of the papers delivered at the First Inter-
national Meeting on Radiation Processing held in Dorado Beach, Puerto Rico
during May 9 - 13, 1976.

The first volume consists of a series of invited papers which cover almost

all aspects of radiation processing. It can serve as a reference volume sum-
marizing the present status of radiation processing as well as the opportuni-
+ies and problems associated with this technology. Since it contains a com-
prehensive analysis of the basic elements of the field, it can also be used

as text material in courses in applied radiation chemistry and radiation engi-
neering. This work should therefore prove useful to technical managément,
practicing engineers, and university students in applied science and engineer-

'ing programs. The careful reader will find it to be a reliable guide in as-
sessing the role ionizing radiation can play in existing industrial processes.
This volume can also assist him in evaluating the processes that will be sug-

gested in the future.

Volume || consists of papers reporting recent research on new and old process
applications, radiation source technology, processing techniques that compete
with ionizing radiation (e.g. ultfraviolet light), dosimetry and quality con-
trol, etc. The papers are aimed at readers with a reasonable grasp of radia-
tion science and engineering.

Together, the two volumes give an excel lent survey of the extent and variety
of applications of radiation technology. While the research aspects are not
_ignored, the papers were written in the main by applied scientists, engineers,
and industrial processors. In consequence, these volumes are devoted to the
work of people with a practical outlook, and they are directed at readers

with similar attitudes.

The two volumes are dedicated to the three hundred conferees who provided the
substance and spirit of this successful meeting. I+ is their papers that
formed the basic framework, their probing questions and thoughtful responses
+hat illuminated the dark corners, and their stellar accomp | ishments and
reputations that give luster to the conference and to the science we serve.

While it is the speakers, authors and other conferees who are the principal
basis for the success of the meeting, it is the financial backing of three
organizations that made the meeting possible. They are the U. S. Energy
Research and Development Administration, the Johnson and Johnson Company,
and the W. R. Grace Comapny. We are grateful for their generosity and hope
+hat the combined efforts of all concerned justified their kindness.



% Preface

We also extend our compliments and thanks to Caprice McCann and Judy Whipstock
for the skillful secretarial work they performed on all the publications of
the meeting. Editorial work is not always pleasant; neither are editors., |t
is gratifying to report that these fine young ladies survived the experience
of working with us with their excellent temperaments still intact.

Joseph Silverman
A. R. Van Dyken

University of Maryland
College Park, MD 20742

September, 1976
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INTRODUCT |ON

The First International Meeting on Radiation Processing ended with a panel
session charied by Dr. Kennard H. Morganstern of Radiation Dynamics, Inc.
(Westbury, N.Y.) and some concluding comments by Professor V. T. Stannett,
Dean of the Graduate School and Vice Provost of the North Carolina State
University (Raleigh, N.C.). Dr. Morganstern served as General Chairman of
the meeting; Dean Stannett was Chairman of the Program Committee.

Their remarks summarized the purpose and history of the meeting, and some of
the highlights of the proceedings. They are presented here as an introduction.

A. Dr. K. H. Morganstern

The First International Meeting on Radiation Processing is now history. The
meeting took place at the Cerromar Beach Hotel in Puerto Rico, May 9 through
13, 1976. From every vantage point the meeting was deemed a resounding suc-
cess.

It was my pleasure to have had the opportunity fo chair this meeting and |
am also pleased to provide this introduction to the publication of the papers
that were presented at our many technical sessions.

The idea for a meeting on radiation processing was generated initially at an
Executive Committee Meeting of the Isotopes and Radiation Division of the
American Nuclear Society. At this meeting, held in the latter half of 1973,
suggestions for ANS topical meetings were being discussed. Because of my
familiarity with the radiation processing industry and my feeling that this
industry was entering a substantial growth period, | suggested that a meeting
on radiation processing would be most .timely. Shortly thereafter | discussed
the concept with Professor Vivian Stannett at North Carolina State University,
and Professor Joseph Silverman at the University of Maryland, and they rein-
forced my feeling with respect to the advisability and timeliness of such a
meeting. | asked these two distinguished professors and close friends to
assist me in its organization and to serve on the program committee.

It was decided relatively early in the planning stage that because many radia-
tion activities were taking place outside of the United States as well as
inside, we should think more broadly than the typical topical ANS meeting and
make it international in scope. Further, we felt that since other disciplines
were involved, we should broaden the sponsorship; consequently, the American
Chemical Society and Society of Plastics Engineers were contacted and gra-
ciously added their support to that of the ANS.

Our program committee also felt that it would be desirable to choose a loca-
tion not in the continental United States (in order to give meaning to the
international scope) and a location isolated enough so there would not be
major distractions to the educational and technical content of the program.
Frankly, we were desirous of having a "total immersion" of participants in

a radiation environment, and Puerto Rico and the Cerromar Beach Hotel appear
to have served our purposes admirably.

XXiii



Introduction XXV

Although there were many other distinguished conferees at the meeting whose
names should be mentioned, lack of space prevents me from enumerating them.
To them | apologize.

While development of the radiation processing industry was influenced heavily
by the efforts of many of our participants, the increased use of radiation as
a processing tool was brought about primarily by a substantial reduction in
radiation costs, due in large part to the increasing power levels of radia-
tion devices. Recognition on the part of industry that radiation could com-
pete economically with more conventional processing techniques, the recent
increase in energy costs, the inherent energy efficiency of radiation pro-
cessing, and the awareness that there are finite limits to our energy re-
sources have brought the advantages of radiation processing into still sharp=
er focus.

| feel the net result is summarized in the theme of the meeting: "Racdiation's
Time Has Arrived".

In spite of the relative newness and small size of our industry, we should
all recognize that it is based on a new technology that has the potential of
enormous impact on pressing world problems. What other industry offers
simultaneously the possibility of

- extending the world's supply of food

- cleaning up its dirty air and water

- recovering valuable products from its wastes

- conserving energy in practical production applications?

We should all be proud of the position we have played and are playing in
furthering the growth of the radiation processing industry.

In conclusion, | should again like to personally thank all those who contri-
buted to the organization of this meeting, Professor Stannett, Dr. Ballaneine,
Dr. Chapiro, Professor Charlesby, Dr. Mclaughlin, Professor Okamura, Profes-
sor Silverman, and Professor Tabata. My secretary, Corinne Weber, has earned
gratitude for her diligent assistance and for her organization of the Hospi-.
tality and Ladies' Program. A special thanks goes to my wife, Lee, for her
help in coordinating all our efforts, and a final thanks to the attendees who
made the Firs International Meeting on Radiation Processing a successful
reality.

B. Dean Vivian T. Stannett

Ken Morganstern in his admirable introduction has shown a justifiable pride
in the undoubted success of this meeting. The invited papers were well se-
lected, well presented, and well received. They constitute an excellent
basic reference and instructional volume for the entire field. Particularly
gratifying was the large amount of discussion which the papers engendered and
the wide participation by the audience. There appears to be an easing of the
reluctance of industrial attendees to add their own questions and comments
without fear of revealing too much. Hopefully, this was a sign of the grow-
ing confidence we all feel in our field. The contributed papers were very
numerous and covered an extraordinarily large number of topics.




XXVi Introduction

There were many "firsts'" at this meeting. Major manufacturers such as W. R.
Grace and Raychem gave clear presentations of many details of their own highly
successful activities. Furthermore, there were excellent presentations on ;
the engineering aspects of radiation processing including highly practical as-
pects such as conveyor systems, process control, dosimetry and economic and
regulatory considerations. The invited and contributed papers also covered
ultraviolet and plasma treatments in addition to the more standard radio
isotope and accelerator processes.

The delegates were an unusually healthy blend of academicians, chemical and
equipment suppliers and present and prospective users of radiation. The
large percentage of foreign attendees and contributors was also unique and
they added greatly to the success of the conference. The range of subjects
covered was also unusually broad ranging from the more standard crosslinking,
polymerization and grafting processes to food irradiation, sterilization and
the use of radiation in finding solutions to various environmental problems
including sewage and combustion gas treatments.

It became clear from the conference that the cost of radiation was no longer
the prime consideration nor was the reliability factor. Radiation processing
has truly taken its place among other forms of energy to be considered on an
equal basis. This alone made the conference highly worthwhile. We all look
forward to a second meeting of this kind.



XXiv Introduction

The title for the meeting, the "First International Meeting o Radiation
Processing", tells the story.

I+ certainly was the first of its kind. Although there have been many other
meetings in the past discussing radiation applications, | do velieve this
truly was the first of its kind in the calibre, extent, and orientation of
the meetings' participants.

Approximately 300 individuals participated. The vast majority of them repre-
sented industry -- some already using radiation, many others interesfed in
its possible application to their industry. In addition, we had many of the
world's experts both from academic and governmental agencies who helped
bridge the gap between the fundamental and the applied.

I+ is my belief that this kind of meeting could not have taken place much
earlier than this year and indicates to me that our industry, the radiation
processing industry, has finally come of age.

The meeting was certainly international in scope with 22 countries represented
by various participants. This is indicative of the world-wide interest in,
and scope of, radiation processing. The fact that we had "radiation pro-
cessing" in the title rather than "radiation applications" means that the
technology has progressed beyond the thinking stage -- possible application
areas; and has arrived at the more important stage -- making products and
profits. Obviously, this is what the business of radiation processing is

all about and this is what attracted, | believe, the large number of industri-
al participants.

To those of you who have been involved in fhe growth of the radiation pro-
cessing industry, it is obvious that this did not just happen; it is the
result of the efforts of many people over an extended period of time.

We were fortunate in having in attendance at our meeting many of the early
radiation chemists who were so instrumental in laying the foundation for
this industry...individuals such as Dr. David Bal lantine, Professor Arthur
Charlesby, Professor Adolphe Chapiro, Professor Malcolm Dole, Professor
Joseph Silverman, Professor Vivian Stannett and Professor Yoneho Tabata.

We were also fortunate in bringing together for the first time at this kind
of meeting some of the very early industrial users of radiation, the "brave

ones", who were willing to climb out on a limb because they had the vision,
the imagination, and the fortitude to pioneer...individuals such as Dr.
Charles Artandi from Ethicon, William Baird from W. R. Grace, and Paul Cook

from Raychem. Let me pause here to compliment Paul in behalf of the conferees
for his brilliant banquet address.

We are proud to acknowledge the participation of Dr. E. Munekata, Chairman of
the banquet. |t was Dr. Munekata's leadership that brought the Takasaki
Laboratory of the Japan Atomic Energy Institute to the forefront in applied
radiation science.

Also participating in this meeting were many of the people who helped in the
development of radiation equipment and source fechnology such as Dr. Marshall
Cleland, Don Gantt, John Masefield, and David Trageser.



