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Raw clay materials are integral to the field of ceramics, but there are many concerns 
regarding the sustainability of mining these materials: airborne particulate matter during mining 
and refining, and the carbon emissions from transport, distribution, mining and refining 
equipment, to name a few.  Raw material is mined from the earth, and in most cases, is then 
sent to a refinery, often nearby, where it uses several processes to break down and/or purify the 
raw material of organic matter before being packaged and distributed. 
 Clay material can be difficult to track around the world because the ceramics field is a 
minute consumer of mined material.  For example, alumina hydrate is a source of aluminum that 
is often smelted and used to create bicycles, automotive and architectural materials, and more, 
so the effect on the environment is tied to industry and general consumerism. 
 The alumina hydrate that we receive at the University of Montana is distributed through 
Rio Tinto Alcan (RTA), a mining and distribution parent company that mines many raw materials 
through several companies all over the world.  Bauxite, through RTA, is mined in Porto 
Trombetas, Brazil, Weipa, and Gove, Australia.  The raw bauxite then travels to their respective 
refineries in Alumar, Brazil, Yarwun, and Queensland, Australia.  Their home office, and 
seemingly their distribution plant, is in Montreal, Quebec, Canada, where it is then distributed to 
Laguna, California, to Laguna Clay Company, then ships to Helena, Montana, to the Archie 
Bray Foundation for the Ceramic Arts, where it is purchased by the University of Montana (UM) 
in Missoula for student use. 

The process of refining bauxite into alumina is a lengthy one, and one that requires quite 
a lot of waste and resource consumption.  It begins with the Bayer process, developed by Carl 
Josef Bayer in 1888.  The alumina compounds are amphoteric, meaning they are both acidic 
and basic, so when heated to 302 to 392 degrees Fahrenheit in a pressure vessel with a caustic 
soda solution, the alumina is dissolved and leaves solids behind for “red mud,” or impurity 
extraction.  This mixture is then filtered and seeded with aluminum hydroxide crystals from 
previous extractions to encourage solid alumina crystal growth. Solid impurities are then filtered 
out and discarded, often by using a rotary sand trap and a flocculant.  The waste, often 
containing iron oxides, silica, calcium, and titanium, is removed, and alumina remains.  1.9 to 
3.6 tons of bauxite, depending on the amount of impurities, is required to produce one ton of 
alumina oxide.  Much of the aluminum ore in the process is dissolved, creating waste.  The 
energy used is most often thermal, and between 7 GJ to 21 GJ1 is expended.  For consumption 
outside of the ceramics field, this material is then used in the Hall-Heroult process to create 
aluminum. 
 This is just one of many materials UM purchases for the ceramics department.  The 
carbon emissions by this material alone are significant.  It is difficult to calculate just how much 
carbon is emitted in the distribution process, but the distance it travels is astounding.  Between 
Porto Trombetas and Alumar, Brazil, the raw material travels 1,451 nautical miles.  After being 
refined in Alumar, the product is then shipped 3,991 miles to Montreal for distribution, 2,900 
miles to Laguna, California, 1,025 miles to Helena, Montana, and finally 113 miles to Missoula, 

 
1 One gigajoule (GJ) is equal to 1 billion joules.  One gigajoule is equal to 277.8 kilowatt hours (kwh).  For 
reference, 200kwh is enough to power a small home for a month. 



 

 

Montana, where it arrives at UM for use by ceramics students.  This material alone travels 
approximately 9,700 miles over the course of its manufacture and distribution. 
  
Nicolle Hamm is a post-baccalaureate student at the University of Montana, Missoula. She 
makes functional, decorative pottery and is interested in environmental issues pertaining to her 
craft. This essay was compiled as part of an internship in which students collect data and learn 
new practices that take the environmental impact of ceramics into consideration and develop 
responsible studio practices. 
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