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Title: New Processes for Magnesium Production 

 

Abstract - World production of magnesium is currently dominated by the Pidgeon 

process, which is a small scale batch vacuum process based on the silicothermic 

reduction of dolomite. This process is energy and labour intensive, making it 

unattractive as a route for large scale production of metal. There is currently 

significant research on developing new high productivity pyrometallurgical routes in 

both South Africa and Australia. The process in Australia is being developed by 

CSIRO and is based on carbothermic reduction of magnesia and relies on a novel 

supersonic quenching reactor to avoid reversion of the products back to magnesia 

and carbon.  The South African process is based on the same silicothermic 

chemistry of the Pidgeon process but at a much larger scale and at higher 

temperatures and pressures. These operating conditions of both processes have 

significant repercussions on the purity of product which are currently being studied at 

Swinburne University of Technology. Thermodynamic, kinetic and fluid mechanics 

models have been developed to predict how these new processes will operate and 

these will be described in the presentation. 

Professor Geoffrey Brooks is the head of the High Temperature Processing group at Swinburne and 

also leads a consortium of five Australasian Universities focused on lowering the energy required for 

aluminium production. He was previously a Senior Principal Research Scientist at CSIRO and 

an Associate Professor of Materials Science and Engineering at McMaster University in Canada.  

Geoff has been active in research associated with the production of steel, magnesium and aluminium 

since competing his PhD at the University of Melbourne in 1994 and has published over a hundred 

papers in this field. In recent years, he has focused on developing new mathematical models for these 

systems, particularly, linking chemical kinetics to the physics of these systems. 
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