
Industry RetrospectiveFeature

Between the covers of Essential 
Readings in Light Metals is testament 
to the power of great ideas and the last-
ing impact of keen insight. 
 Papers dating back to the 1962 
AIME International Symposium on 
the Extractive Metallurgy of Alumi-
num present the foundation of current 
practice, while also illuminating direc-
tions for future progress. “This is not 
a textbook, but a collection of the best 
papers from talented people represent-
ing leading aluminum companies, re-
search institutions or themselves,” said 
Geoff Bearne, Aluminum Reduction 
Technology volume editor. “It presents 
the results and conclusions of more 
than a generation of work dedicated to 
improving the industry.”
 In addition to Aluminum Reduction 
Technology, the Essential Readings 
collection is comprised of volumes on 
Alumina and Bauxite, Cast Shop for 
Aluminum Production, and Electrode 
Technology for Aluminum Produc-
tion—all spanning more than 40 years 
of scholarship presented in the TMS 
Light Metals conference proceedings. 
Each volume was developed under the 
leadership of two or three editors co-
ordinating teams of topic experts. The 
sheer magnitude of material that these 
individuals took on was staggering—

at least 1,000 papers per volume, with 
nearly 5,000 papers overall considered 
for the project. In total, 33 volunteers 
gave of their time and expertise to the 
effort, completing their work in less 
than a year.
 Despite the rather daunting metrics 
associated with the process, Alan Tom-
sett, Electrode Technology volume edi-
tor, said that he found it an enriching 
experience. “It has been a pleasure re-
discovering the older papers published 
in the Light Metals volumes through 
this project,” he said. “It is a credit to 
the organizers and authors that such 
a large proportion of the technical 

knowledge of our industry was origi-
nally published and presented at the 
TMS Annual Meeting.”
 An easier approach to selecting the 
Essential Readings articles would have 
been to limit the volumes to the Light 
Metals Division Best Paper Award 
winners recognized through the years. 
The editorial teams, however, saw the 
undertaking as an opportunity to pro-
vide the industry with a comprehensive 
historical retrospective of industrial in-
novation. “The project reminded me 
that we should spend more time look-
ing back as part of the improvement 
process,” said Bearne. “Many of the 
problems that we face—and the ideas 
that we have—have existed before. 
Hopefully, these volumes will make it 
easier to learn from our predecessors.”
 To accomplish this goal, the editori-
al teams established rigorous selection 
criteria that were applied to all papers, 
across all volumes. Priority was given 
to papers that described technological 

pact on the industry, or were highly 
rated by peers and other sources. Of 
particular interest were review papers 
that amassed contemporary thinking 
on key topics, but were still timeless in 
their relevance and application.
 Another unique challenge faced by 
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“Many of the 
problems that we 
face—and the ideas 
that we have—
have existed before. 
Hopefully, these 
volumes will make it 
easier to learn from 
our predecessors.”

–Geoff Bearne
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Earliest Papers and Their Impact:
Donaldson: “‘Basic Principles of Bayer Process Design,’ by A.N. Adamson, 
E.J. Bloore, and A.R. Carr from Extractive Metallurgy of Aluminum (1963) will be 
useful to anyone as an introduction to understanding the basics of Bayer Process 
technology.”
Raahauge: “The oldest paper included on calcinations is from 1973 and 
describes the change from a ‘vertical’ to a ‘horizontal’ plant design of circulating 

competitive. There are also two papers [from the same timeframe] on alumina 
quality. One deals with the mineralogical dehydration path of gibbsite in rotary 
kilns and stationary calciners. This is fundamental for understanding the products 
of different calcinations technologies, with respect to producing optimized 

Donaldson: 
continuous operation started about the time that World War II began in Europe, 

alumina. It wasn’t until 1967 that continuous precipitation was developed, using 
North American technology, for the production of sandy alumina. The use of 

Raahauge: “In calcination, a technology shift away from rotary kilns to stationary 

calcination time from hours to minutes. The introduction of the gas suspension 

Observations on Innovation:
Donaldson:

Raahauge: “Access to good quality bauxite may be less frequent in the 

breakdown of the red mud residue dam in Hungary has placed development of 

places in the world.”
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the teams was simply gaining access to 
all the Light Metals proceedings from 
1971 through 2011, since so much of 
the material pre-dated computerized 
publishing technologies and was not 
available electronically. It was also 
determined that papers from the 1962 

AIME symposium should be consid-
ered, as it was viewed as the precur-
sor to the TMS Light Metals symposia 
initiated nearly a decade later. A single 
copy of that event’s 1963 proceedings, 
Extractive Metallurgy of Aluminum, 
was eventually unearthed in a corpo-

rate library. “Some of us working on 
the project weren’t even aware of that 
volume’s existence until one of the 
teams discovered it and suggested that 
it be part of the selection process,” said 
Matt Baker, TMS publications man-
ager and the staff coordinator for the 
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Earliest Papers and Their Impact:
Bearne: “We have been fortunate to be able to include two papers from the 

papers are as relevant today as they concern process fundamentals for what is 
effectively still the same process.” 
Dupuis: 

ago. This has now become training course material, but at the time, it was at the 
forefront of research and development.”
Tarcy: 
istry of the process that has led to impressive control of the cells. Another from 

sive that, from the very beginning, the industry has been very open about sharing 

Bearne: 

Dupuis: “As described in the introduction to the modeling section, that activity 

Tarcy:

Observations on Innovation:
Bearne: “One interesting example of disruptive innovation in the volume is the 

by advanced computer modeling and engineering, as well as innovative control 
strategy.”
Dupuis: “I especially like the Leroy story on his discovery of the negative impact 

mercial success of the AP family of cell technology.”
Tarcy:

gate for other papers and a remarkable improvement in the PFC emission rate by 
smelters all over the world.”
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Editors:

effort. “We were fortunate to be able to 
include it because of its historical sig-

 After months of scanning, exchang-

ing, and reviewing many thousands of 
pages, the teams succeeded in distill-
ing the years of Light Metals wisdom 
to a list of about 140 to 160 candidate 

papers for each volume. Manufactur-
ing restrictions—the books could not 
be physically bound beyond 1,200 
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Earliest Papers and Their Impact:

consumption. The wholesale processing and casting of liquid aluminum under 
vacuum present tantalizing possibilities to reduce dross generation and achieve 

 “Improvement in cast shop safety; development of spinning rotor 

ized DC casting to reduce scrap during extrusion; advances in understanding of 

process design and control to reduce scrap and improve quality; automation of 

ment systems. 
Eskin: Introduction of melt processing as standard operations; application of 

standing why the technology works and to improve it; development of various 

position; research into new melt processing techniques. 

Drivers of Innovation:
 “There has undoubtedly been a ‘technology push’ from equipment 

suppliers to provide new gear to increase sales, but these developments have 

ity requirements of cast shop customers still drive development, along with the 
intent to reduce costs and safely produce products in a sustainable way.”
Eskin: “The role of modeling and computer simulations is increasingly high, 

ing of mechanisms for structure and defect formation.”

Fluxing, and Alloying; Oxidation and Dross 

John Grandfi eld, 
Grandfi eld Technology

Dmitry Eskin, 
Brunel University

Editors:

list” articles that were ultimately not 
published in Essential Readings are 
indexed in “Recommended Readings” 
sections throughout each volume, re-

dustry’s knowledge base. At the con-
clusion of the selection process, only 
about 10 to 15 percent of all Light Met-
als articles published over the decades 
made it into Essential Readings.
 While many of the fundamental 
concepts and technologies represented 

the years, the papers—considered as 

a whole—provide valuable perspec-
tive on how the industry has grappled 

environmental impact, resource avail-
ability, and economic pressures over 
time. As noted in the preface to the 
Cast Shop volume, the project has also 
helped shed light on “innovative con-
cepts that perhaps the industry did not 
capitalize on at the time, [but] may now 
be viable due to the development of 
modern enabling technologies.” Later 

those “enabling technologies”—partic-
ularly the power afforded by computer-

ization and computational tools—offer 
stepping stones to future innovation. 
 Highlighting these connections be-
tween the learning of the past to future 
discoveries is probably the most signif-
icant contribution of the Light Metals
project. “Very little really new learning 
has happened over the recent years,” 
commented Benny E. Raahauge, Alu-
mina and Bauxite volume editor. “It 
is as though some of the former pub-
lished technical papers had been for-
gotten—There has been a tendency to 
repeat some of the old work using new 
analytical tools. This is not necessarily 
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Earliest Papers and Their Impact:
Tomsett: “Four papers have been included from the 1963 volume. All are still 
relevant today, and particularly the papers by Waddington and Dell, which covered 
processes occurring in carbon linings during the operation of reduction cells. The 
reactions described continue to be a concern to cell lining specialists today and 
need to be considered when selecting materials for new cell designs.”

Tomsett: “For carbon anodes and cathodes, the technology has been in place for 

quality/performance and cathode failure modes. These results have supported the 
industry in efforts to reduce carbon consumption and increase cell life.  The papers 
selected in the inert anode/wettable cathode section of the volume report some 
of the older studies that have been used as the basis for future work. In particular, 
the paper on the ‘Application of Refractory Carbides and Borides to Aluminium 
Reduction Cells’ by Ransley (Extractive Metallurgy of Aluminum, 1963) describes the 
original research on TiB cathode coatings which are still being evaluated today.”

Observations on Innovation:
Tomsett
odes were innovative and provided the basic understanding that is being further 
developed. The industry is still working to overcome the technical challenges to 

reduced energy consumption and greenhouse gas emissions. Also, throughout the 

Johnson: 

of the chronological advent of newer supporting technologies and the synergistic 
effect between previous papers on the paper describing the next advancement 
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 Essential Readings

Editors:

bad, but the conclusions may be mis-
leading if the results are misinterpreted 
or non-representative, owing to non-
representative test conditions, when 
compared to industrial-scale process-

ing. Fortunately, publishing Essential 
Readings in Light Metals will reduce 
such events in the future.”  
 Dmitry Eskin, Cast Shop volume ed-
itor, agreed, saying, “The role of such a 

reference source is to not only remind 
us about the treasures of the past, but to 
also save time for the current research-
er by not repeating what others have 
done, and instead moving forward.”
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