Ebel/Bliefert/Russey

The Art of

Scientific Writing




Hans F. Ebel | Claus Bliefert | William E. Russey

The Art of
Scientific Writing

From Student Reports to Professional Publications
in Chemistry and Related Fields




Dr. Hans F. Ebel Prof. Dr. Claus Bliefert

Editor-in-Chief Fachbereich Chemieingenieurwesen
VCH Verlagsgesellschaft mbH Fachhochschule Miinster

Postfach 1260/1280 Stegerwaldstrale 39

D-6940 Weinheim D-4430 Steinfurt

Federal Republic of Germany Federal Republic of Germany

Dr. William E. Russey
Professor of Chemistry
Juniata College
Huntingdon PA 16652
USA

Production Manager: Heidi Lenz

Library of Congress Card Number 87-6165

Deutsche Bibliothek Cataloguing-in-Publication Data

Ebel, Hans F.:
The art of scientific writing: from student reports to professional publ. in chemistry and related
fields / Hans F. Ebel; Claus Blicfert; William E. Russey. — Weinheim; New York: VCH, 1987.
ISBN 3-527-26677-1 (Weinheim) kart.;
ISBN 0-89573-645-4 (New York) kart.;
ISBN 3-527-26469-8 (Weinheim) geb.;
ISBN 0-89573-495-8 (New York) geb.
NE: Bliefert, Claus:; Russey, William E.:

© VCH Verlagsgesellschaft mbH, D-6940 Weinheim/Federal Republic of Germany, 1987

All rights reserved (including those of translation into other languages). No part of this book
may be reproduced in any form—by photoprint, microfilm, or any other means—nor
transmitted or translated into a machine language without written permission from the
publishers. Registered names, trademarks, etc. used in this book, even when not specifically
marked as such, are not to be considered unprotected by law.

Composition: Prof. Dr. Claus Bliefert, D-4437 Schéppingen

Printing: Zechnersche Buchdruckerei, D-6720 Speyer

Bookbinding: J. Schiffer oHG, D-6718 Griinstadt

Printed in the Federal Republic of Germany



Ebel/Bliefert/Russey

The Art of Scientific Writing

géé)
VCH"Y ™



To Annie, Inge, Ruth, and Susan



Preface

This book is the product of an unusually close collaboration between three
scientists from two countries. The three of us share varied backgrounds
including teaching, research, and publishing in chemistry, but above all we
share a deep interest in the role of the written word in science. Our book is
especially dedicated to fellow chemists and aspiring chemists everywhere, but
we hope it will be of service to others in the scientific community as well.
Most of the examples in the book have been taken from chemistry, and some
may be of interest only to chemists (such as the short excursion into chemical
nomenclature in Chapter 6). Nevertheless, we have tried to present the basic
ideas in such a way that they will be accessible to scientists in general. This is
why our book has been given the title The Art of Scientific Writing and not
"The Art of Chemical Writing" (which is not in any case an art in its own
right).

Many books about writing already exist, particularly in English. However,
we know of no book as broad in its coverage, as critical in its analysis of
existing trends, and as international in its scope. Moreover, many of the books
on the market do not supply the aspiring author with sufficient insight into the
publishing process and the attitudes and expectations of referees, editors, and
publishers. Nor are most books comprehensive enough to provide ready
answers to the host of questions that inevitably arise during the communication
process.

Our book is designed as both a reference manual and a basic text; a source of
background information on causes and consequences of scientific writing, and
a guide for the novice. We have therefore used an approach different from that
of most other books on writing, an approach that is in itself scientific.
Throughout the book we have tried to show the reader not only "how", but
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also "why" certain procedures are recommended. We also examine the incen-
tives underlying scientific writing and some of the reasons scientists write as
they do. The Art of Scientific Writing is thus more than a book on "How to
Write".

All stages of the publication process, of which writing is a part, have been
considered. Our starting point is the writing required of a future scientist in
college or graduate school.* From there we proceed to more complicated
material, in the end dealing with topics that may be of concern primarily to the
mature author-scientist. In a way, the reader is led systematically from graduate
student days to the heights of professional life. This idea is also expressed in
the book's subtitle.

The Art of Scientific Writing consists of two parts. In Part I, basic types of
scientific writing are discussed sequentially. Chapter 1 on reports is addressed
primarily to science students, but also to those who write research reports and
grant proposals in the academic world or industry. In it we describe what
instructors and supervisors expect of an interim report, or even a properly
maintained notebook. We hope that this chapter alone will substantially aid
research directors in achieving their goals.

In Chapter 2 we accompany the graduate student through the horrifying
maze of preparing a thesis, and the labor of achieving a degree. From here we
move on to the more public types of writing, journal articles (Chapter 3).
Finally, we offer the seasoned scientist advice applicable to the even more
demanding—and far more rarely described—writing opportunities available
later in a career: writing or editing a book (Chapter 4).

The technical problems entailed in scientific writing are almost independent
of the kind of document to be produced. For this reason we felt it best to
identify and isolate certain key subjects—the proper use of units and quantities
and the preparation of figures and tables, for example—and treat them
separately, one by one. The result is Part IT of the book. Our objective here has
been to share in a systematic way, and from a variety of perspectives, useful
insights we have gained over the years. While primary attention has been
directed to specific techniques that can lead to better scientific writing,
there are also brief excursions into the aesthetic qualities of well-crafted

* A forthcoming supplement by the same authors, entitled Study Guide to The Art of
Scientific Writing—Problems and Exercises, will provide the student with additional
guidance.



Preface

technical prose and the ethics implicit in scientific writing. We have also
enjoyed the challenge of sketching the peculiar demands and problems posed
by the "game" of scientific writing and publishing.

Some may see The Art of Scientific Writing as a textbook to be introduced at
the college or university level. Others will, hopefully, keep it close at hand as a
reference manual. For the latter purpose we have been careful to provide a
wide variety of specific examples, an extensive set of internal cross-references,
and an especially thorough index; in addition, a set of appendixes incorporates
supplementary information. The book should also be useful to science
instructors called upon to stimulate and criticize student writing, and to editors,
copyeditors, and others in the publishing business.

A word about language is perhaps in order. English has clearly become the
"lingua franca", the language employed by scientists all over the world as the
chief medium of scientific communication. Today, if a French chemist visits
the laboratory of a German colleague, the discussions that ensue are likely to
be held in English. Likewise, a lecture by a European, North American,
Australian or foreign scientist of any nationality to colleagues in the People's
Republic of China will probably be in English. English now holds the position
once claimed by Latin. For this reason our thoughts on scientific writing have
been presented in English, even though our target audience is by no means
limited to native speakers of English; it encompasses all scientists who want or
need to write about science. The stature of our publisher—VCH, with offices
in both Europe and the United States—has been of particular help in gaining
such an international perspective.

We are indebted to a number of people who helped us complete this book.
Several chapters have been read carefully, and improved, by Dr. Christina
Dyllick-Brenzinger and by Dr. David I. Loewus, member of the staff of
Angewandte Chemie International Edition in English. Valuable guidance and
advice has been given by Dr. Gerald Reed, Milwaukee, and by Dr. Steve
Yamamoto of the editorial staff of Ullmann’s Encyclopedia of Industrial
Chemistry;, by Gerlinde Kruse, nomenclature expert of Angewandte Chemie,
and Prof. Gerhard Wenske, member of several DIN committees, with respect
to Chapters 6, 7 and 8; and by Dr. Peter Hass, Mannheim, with respect to
Appendix C. Special thanks for linguistic and other improvements are due to
Dr. R.E. Reed and S. Scott Munshower. Both contributed many hours reading
the entire manuscript. Technical advice in preparing the master copy for the
print was received not only from our publisher but also from Eckehard
Stiimpel, Miinster, and Christophe Villain, Paris.

IX
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We enjoyed writing this book and gathering experience from these and other
friends and colleagues. Comments and criticism will be greatly appreciated
from the readers to whom we have devoted so much effort in an attempt to help
them in their scientific lives.

Weinheim H.F.E.
Steinfurt C.B.
Huntingdon W.ER.

March 1987
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