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PREFACE 

The Light Metals proceedings are widely recognized as the definitive reference for electrode 

technology for aluminum production. The papers published in 1963 (based on the 1962 symposium) 

and then annually from 1971 to the present contain the combined knowledge of both industry and 

international research institutes. 

The 1962 New York symposium, organized by Robert Lewis (Kaiser) and Phillip Stroup 

(Alcoa), was remarkable in many ways. First, almost every primary aluminum producer in the 

Western world participated. Second, the openness and willingness to share and disclose internally 

developed research or practices of both basic and operational relevancy, which could conceivably 

be regarded as "proprietary" or "corporately advantageous," was surprising and illuminating. 

This new-found freedom and reciprocity for sharing information possibly reflected the pride 

each company had in its internal technological strength. It may also have been prompted by a 

company's hidden agenda in promoting an aspect of the Hall-Héroult process that was perceived to 

be superior to competitors and therefore, potentially marketable. The meeting comprised sessions 

on the Bayer process, fundamentals, modeling, modern developments in cell design, methods of 

analysis relating to the Hall-Héroult process, anode and cathode technology, new processes and 

materials. The contacts made by the subcommittees organizing the agenda paved the way for 

what was to emerge in the future. The quality of the papers and the rapport and camaraderie of the 

attendees at that symposium were so evident and stimulating that it became the precursor for the 

subsequent Light Metals Symposia at the Annual Meeting of The Minerals, Metals & Materials 

Society. 

This collection of the papers published between 1963 and 2011 provides a single reference for 

electrode technologists. It can be used by those new to the industry and require a rapid introduction 

to the technology or by more experienced practitioners and researchers who need information of 

what has been done on an issue in the past. 



An international team of experts with more than 300 years of combined experience in the 

industry was formed to review the papers in the Light Metals books. The team members have all 

been regular contributors to Light Metals as authors, session chairs and/or the electrode symposium 

chair. The selected papers are those that the team assessed as: 

• important and have had a large influence on work, 

• having had a large impact on the industry, 

• describing breakthroughs in the science of electrode technology, and 

• important review papers that bring together the thinking of key topics at the time, and have 

stood the test of time. 

The papers that were considered for the volume were based on the current definition of electrode 

technology at the TMS Annual Meeting. This required some transfer of papers between reduction 

technology and electrode technology from earlier years. The papers have been separated into three 

distinct sections: 

1. Hall-Héroult Cell Carbon Anodes, including all papers on anode raw materials, anode 

production, and anode performance 

2. Hall-Héroult Cell Cathodes, including papers on reduction cell materials and reduction 

cell failure mechanisms, but not modeling or start-up 

3. Inert Anodes and Wettable Cathodes, including all papers on materials and performance 

The papers have been sequenced to place like topics together and to have a technology rather 

than historical progression. It is expected that this will be a more usable format for the reader. 

At the end of each section, there is an additional list of recommended reading on the topic. 

These are Light Metals papers that the editorial team believes are useful resources but could not be 

included in final volume due to the book production requirements. 

The task of reviewing the papers was very large. Within electrode technology there have been 

1,190 papers published between 1963 and 2011. We are extremely grateful to all the authors of 

these papers for recording their work in Light Metals. The time and efforts of the session and 

symposium chairs over the years for the review of papers and encouragement for the authors must 

xvi 



also be acknowledged. 

This volume was only made possible with the outstanding contributions of the remainder of 

the editorial team: 

• Carbon Anodes: Roy Cahill, Frank Cannova, Petter Lossius, Barry Sadler, and John 

Secasan 

• Cathodes: Dick Jeltsch, Jeff Keniry, Steve Wood, and Roy Cahill 
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