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The production of aluminum is responsible for electrical energy consumption that 
exceeds that of Germany. If we include emissions from power plants providing the 
electricity, aluminum production is responsible for greenhouse gas emissions exceeding 
all emissions from France. And yet the electrolytic production of aluminum is a 
technology that would be recognizable to its inventors from the 19th century; its 
improvements in over a century have been evolutionary, rather than revolutionary. The 
presentation provides an overview of aluminum production and discusses possibilities for 
a radical improvement of the technology. Materials play a significant role in the 
implementation of any such improvement. 
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Current research interests: 

1. Printing of batteries and capacitors for energy storage at the scale of 10 microns to millimeters for 
energy storage in wireless devices. 

2. Failure of underground power distribution cables, particularly modeling of the electromagnetic 
stress and fatigue of cables. 


