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Strategic Pillars

* Diversify global supply chains
 Develop substitutes

 Reduce, reuse and recycle

< UPSTREAM DOWNSTREAM >

End-Use
Technologies

Extraction Processing Components

Recycling and Reuse

Material supply chain with environmentally-sound processes



Current DOE Work



Crosscutting Research

* Assess life cycles and supply
chains of critical materials

* Develop theoretical,
computational and
experimental tools to support
other focus areas

Reuse &
Recycling

Reuse & Recycling

* Develop economically viable
technologies for efficient material
use in manufacturing, recycling
and reuse

https://cmi.ameslab.gov/

Critical Materials Institute (Ames Lab lead)

Developing Substitutes

* Replacement materials that
have lower or zero critical
materials content

* Knowledge-based approach
to accelerate advanced

material development and

deployment

Diversifying Supply

* Enable new sources of critical
materials not currently
commercially viable

* Improve efficiency of
processing



Sand tailings (~10% of REE)

Waste clay (~40% of REE)

Phosphate ore
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Sulfuric
acid

Dissolution

Filtration Phosphogypsum (~38% of REE) 8 5 J e

Wet-Process

Phosphoric Acid
(~12% of REE)

U/Th
co-product

Extraction

Evaporation Fertilizer Production

(CMI | SN




'.. Low Temperature Geothermal Mineral Program — Strategic Materials FOA

FOA Objective:
Enable economically viable extraction of critical minerals as a path to

optimize the value stream of low-to-moderate temperature resources
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Injection Well

http://www.energy.gov/eere/geothermal/downloads/low-temperature-mineral-recovery-program-foa-selections 10



Low Temperature Geothermal Mineral Program —
Last Week’s Selectees

FOA Federal Funding Total: $4.064 628

Selectee Partner(s)
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Low Temperature Geothermal Mineral Program —
Last Week’s Selectees (cont.)

FOA Federal Funding Total: $4,064,628

Selectee

o
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WWZlE Analysis of Market Dynamics: Rare Earth Magnet Supply Chains

Decision and
Technology Layers:
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Dy oxide
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Model Results: Price Projections for Dysprosium Oxide
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B Market Dynamics: Helium
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Interagency Strategy
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NSTC Subcommittee on Critical and Strategic Mineral Supply Chains
@ (Est.2010)

“The Subcommittee will facilitate strong, coordinated
effort across federal agencies to identify and address
important policy implications arising from strategic
minerals supply issues”

- Subcommittee Charter

Areas of Focus
e Criticality Assessment and Early
Warning
* Long Term R&D Options
* Information Transparency

Co-Chairs: Cyrus Wadia (OSTP), Diana Bauer (DOE), and Larry Meinert (USGS) 1,
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2 NSTC Subcommittee on Critical and Strategic Mineral Supply Chains:
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RFI Categories
e (Category 1: Demand
* Category 2: Exploration, Mining, and Smelting/Refining
e (Category 3: Supply and Supply Chain
e (Category 4: Market Dynamics
* (Category 5: Mitigation
e (Category 6: Other

For more info:
https://federalregister.gov/a/2014-17192
or
http://www.whitehouse.gov/administration/eop/ostp/blog

To submit responses, email criticalmaterials@ostp.gov
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Questions?




