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Preface

This edition contains more-than-ever industrial information, all of it provided
generously by our industrial friends and colleagues. We thank them profusely
for their help and generosity over the years.

The publication we consulted most for this edition was Copper 99/Cobre99
(TMS, Warrendale, PA [six volumes]). For a near-future update, we direct the
reader to Copper 03/Cobre 03 being held in Santiago, Chile, November 30,
2003 (www.cu2003.cl).

As with previous editions, Margaret Davenport read every word of our
manuscript. After 27 years of proofreading, she may well know more than the
authors.

Dedication

It is with great sadness that we report the death of Anil Biswas — friend,
colleague and inspiration. Co-author of all previous editions, Anil was at the
Department of Mining and Metallurgical Engineering, University of
Queensland, St Lucia, Brisbane, Australia.

Anil’s objectives for this book were to (i) describe how copper metal is

extracted from ore and scrap, and (ii) indicate how the extraction could be made
more efficient. We are proud to continue with his original plan.

March 31, 2002
W.G. Davenport, Cambridge, England

M.J. King, Phoenix, Arizona
M.E. Schlesinger, Rolla, Missouri
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Preface to the Third Edition

This edition chronicles the changes which have taken place in copper extraction
over the last 20 years. The major changes have been the shrinkage of
reverberatory smelting, the continued growth of flash smelting and the
remarkable (and continuing) growth of solvent extraction/electrowinning. The use
of stainless steel cathodes (instead of copper starting sheets) in electrorefining
and electrowinning has also been a significant development.

These industrial growth areas receive considerable attention in this edition as do
SO; collection and sulphuric acid manufacture. SO, capture has continued to
grow in importance — only a few smelters now emit their SO, to the atmosphere.

Several important volumes on copper extraction have appeared recently, namely:
Copper 91/Cobre 91 (Pergamon Press, New York [four volumes]) and Extractive
Metallurgy of Copper, Nickel and Cobolt (TMS, Warrendale, Pennsylvania [two
volumes]). A volume on Converting, Fire-refining and Casting is scheduled to
appear in 1994 (TMS) and the proceedings of Cobre95/Copper 95 will appear in
1995. The reader is directed to these publications for updated information.

We wish to thank our colleagues in the copper industry for their many
contributions to this edition. They have responded to our questions, encouraged
us to visit their plants and engaged us in rigorous debate regarding extraction
optimization. We would particularly like to thank Brian Felske (Felske and
Associates), David Jones (Magma Copper Company) and Eric Partelpoeg (Phelps
Dodge Mining Company). Without them this edition would not have been
possible.

The manuscript was prepared and proofed by Patricia Davenport and Margaret
Davenport. Their perseverance, skill and enthusiasm are happily acknowledged.
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Preface to the Second Edition

For this edition we have concentrated mainly on bringing the operating data and
process descriptions of the first edition up to date. Typographical errors have
been corrected and several passages have been rewritten to avoid
misinterpretation. Since most of the new data have come directly from operating
plants, very few new references have been added. For collections of recent
published information, the reader is directed to the excellent symposium
publications: Extractive Metallurgy of Copper, Volumes I and II, Yannopoulos, J.
C. and Agarwal, J. C. editors, A.LM.E., New York, 1976, Copper and Nickel
Converters, Johnson, R.E., A.LM.E., New York, 1979, and to the reviews of
copper technology and extractive metallurgy published annually in the Jouwrnal of
Metals (A.LM.E., New York). Most of the credit for this edition should go to the
many industrial engineers and scientists who almost without exception responded
to our requests for new information on their processes. We would like in
particular to single out Jan Matousek of INCO, Keith Murden of Outokumpu Oy
and John Schloen of Canadian Copper Refiners (now a metallurgical consultant)
for their help.

September 1979 A. K. Biswas
W. G. Davenport
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Preface to the First Edition

This book describes the extraction of copper from its ores. The starting point is
with copper ores and minerals and the finishing point is the casting and quality
control of electrical grade copper. Techniques for recovering copper from
recycled scrap are also discussed.

The main objectives of the book are to describe the extractive metallurgy of
copper as it is today and to discuss (qualitatively and quantitatively) the reasons
for using each particular process. Arising from these descriptions and discussions
are indications as to how copper-extraction methods will develop in the future.
Control of air and water pollution is of tremendous importance when considering
future developments and these are discussed in detail for each process. Likewise,
the energy demands of each process are dealt with in detail. Costs are mentioned
throughout the text and they are considered in depth in the final chapter.

The book begins with an introductory synopsis (for the generalist reader) of the
major copper-extraction processes. It then follows copper extraction in a step-
wise fashion beginning with mineral benefication and advancing through
roasting, smelting, converting, refining, casting and quality control.
Hydrometallurgy and its associated processes are introduced just before
electrorefining so that electrowinning and electrorefining can be discussed side by
side and the final products of each method compared. The last two chapters are
not in sequence — they are devoted to the sulphur pollution problem and to
economics.

As far as possible, the length of each chapter is commensurate with the relative
importance of the process it describes. Blast-furnace copper smelting is, for
example, given a rather brief treatment because it is a dying process while newer
techniques such a continuous copper-making and solvent extraction are given
extensive coverage because they may assume considerable importance in the near
future.

A word about units: the book is metric throughout, the only major exception to
the Standard International Unit System being that energy is reported in terms of
kilocalories and kilowatt-hours. The principal units of the book are metric tons
(always written tonnes in the text), kilograms and metres. A conversion table is
provided in Appendix 1. A knowledge of thermodynamics is assumed in parts of
the book, particularly with respect to equilibrium constants. For concise
information on the thermodynamic method as applied to metallurgy, the reader is

xix



