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PREFACE

This Aluminum Reduction Technology volume in the Lssential Readings in Light Metals col-
lection has been created to give people with an interest in the industry, whatever their level of
expertise, easy access to a tremendous body of knowledge that exists in The Minerals, Metals &

Materials Society’s annual Light Metals proceedings publications.

It is incredible to think that around 1,500 papers have been published on aluminium reduction
technology subjects in Light Metals. The 1962 AIME International Symposium on the Extractive
Metallurgy of Aluminum, held in New York, started the ball rolling and the conference has been
held annually since 1971. The proceedings publication adopted the title Light Metals that year.
This collection of papers represents the editors’ best efforts to choose the most influential papers
on aluminum reduction technology published in the Light Metals volume. As such, it draws from
papers from 1963 and from the period 1971 to 2011 inclusive (proceedings were not published in

the other years). The collection therefore spans almost 50 years of development.

We have selected 162 papers for this book and, although forming a large volume, it represents
only 11% of the available material. The resulting collection, while comprehensive, is a mere start-
ing point and we have referenced 256 additional papers in the recommended reading lists at the

end of each section.

For convenience the editorial team has categorized the papers into seven main aluminium re-

duction technology themes:

1. Fundamentals 5. Control
2. Modeling 6. Environmental
3. Design 7. Alternative processes

4. Operations
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The first six themes deal with aspects of conventional Hall-Héroult electrolytic reduction tech-
nology, whereas the last theme has papers on nonconventional processes. Papers relating spe-
cifically to cathodes and anodes (including inert anode technology) can be found in the Electrode
Technology volume (Volume 4 of the Essential Readings in Light Metals collection). To avoid
excessive bias toward particular themes, the numbers of papers selected in each theme reflect
roughly the distribution found in the annual Light Metals volume. For example, approximately
23% of papers in the annual proceedings relate to reduction fundamentals and so that proportion

is mirrored in this book.

For ease of reference, the papers in each of the seven sections have been clustered by sub-
themes. Please refer to the table of contents (pages v-xvi) to help find papers on your specific

topics of interest.

This volume has the following objectives:
e Give a knowledge boost to those who are new to the industry

e Provide a reference for those who are tackling a given problem and want to know what has
been done in the past on that particular issue

e Give a historical progression of technology development

e Cover all key areas of the relevant technology

The editorial team has been guided by the following selection criteria:
e Papers that described breakthroughs in the science
e Papers that have had a big impact on the industry

e Review papers that bring together the current (at the time) thinking on key topics and that
have stood the test of time

e Papers rated highly by peers for their importance and influence and supported, where ap-
propriate, by citations and best paper awards

XViil



The assistance of the other members of the editorial team (whose names are given below) in
the screening and selection of papers was indispensable. We express our high appreciation for their
efforts.

e John Chen

e Halldér Gudmundsson

e Nancy Jorunn Holt

e Margaret Hyland

e Pascal Lavoie

e Ketil Rye

e Alton Tabereaux

e Jayson Tessier

e Xiangwen Wang

We recognize that no attempt to create a collection such as this can be perfect because of the
subjectivity of the paper selection process. Other teams might have chosen some different papers.
However, the editors believe that this volume contains the cream of the Light Metals reduction
papers from the last five decades and, as such, it is a valuable resource.

Geolff Bearne
Marc Dupuis

Gary Tarcy
Lead Editors
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