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What are Critical Materials/Minerals?

Aluminum, cobalt, copper, dysprosium, 
electrical steel, fluorine, gallium, iridium, 

lithium, magnesium, natural graphite, 
neodymium, nickel, platinum, praseodymium, 

silicon, silicon carbide and terbium.

Critical materials for energy (DOE)
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Energy Transition
“In the transition to clean energy, critical minerals bring new challenges to 

energy security”



Minerals used in Clean Energy Technologies



Minerals used in Clean Energy Technologies
Expansion in Electric Vehicles and Wind Power Will 
Drive Demand for Critical Materials/Minerals
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Critical Material/Mineral Needs by Clean Energy Technology



Critical materials/minerals production provide increase pressure on GHG emissions, but clean 
energy technology still has advantages. 



Mineral Requirements for New Power Generation Increased by 50% since 2010
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Energy revenue is projected to change.



Energy revenue is projected to change.
Energy revenue is projected to change.



Supply chain for clean technologies drastically different than oil and gas



USA role is currently not upstream at a significant level, mostly focused on parts 
and deployment.



Supply Chain 
Challenges

Domestic Critical Materials 
Deposits
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Potential Source of 
Critical Materials and 
Rare Earths  in Utah (Utah 
Geological Survey)

Many of these sources are considered low grade 
making them suitable for phytoextraction



Potential Source of Critical Materials and Rare Earths  in Nevada from Low Grade 
Sources (Nevada Division of Materials)

Many of these sources are considered low grade making them 
suitable for phytoextraction





Idaho Cobalt 
Belt



Government Programmatic Activities in Critical Materials 2014-2021



Technical Hurdles
• “Ground Truth” data one resources not 

widely available
• Need for environmentally friendly 

recovery approches
• Low water
• Low energy

• New recycling approaches
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Innovation and Research: 
Critical Materials from Un-
conventional Resources

• Unconventional sources  
concentrations 0.0000001 
percent to 0.03 
• Conventional is 0.5 percent 
to 40 percent for 
conventional ores. 
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Environmental and Social  Challenges
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Any Questions?


