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REE-CM Program Portfolio — 2014 to Present N=

KEY PROGRAM DRIVERS PROGRAM GOAL
National Security & Economy 1-3 tonnes/day Production of >75% Mixed
Environmental Impact REO/RES from Coal and Coal-Based Resources

Economic Targets
Build U.S. Domestic Infrastructure
for On-Shore Production

Program Portfolio Budget — $118M

~40 Inframural/Extramural
Projects
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KEY PROGRAM DRIVERS

National Security & Economy
Environmental Impact
Economic Targets
Build U.S. Domestic Infrastructure
for On-Shore Production
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PROGRAM GOAL

1-3 tonnes/day Production of >75% Mixed
REO/RES from Coal and Coal-Based Resources

300ppm REE —

Run-of-Mine, Coal Prep Refuse, Over/Under-Burden
Clays/Shales, Power Generation Ash, Acid Mine Drainage

AEECacEti ey’ COMMERCIALIZATION Major Program Accomplishments

Small Pilot High Purity MREO
FOA-1627 PRODUCTION

Conventional & Transformational Separation

¢ 3 First-of-
Quantities of MREO from Coal

a-Kind Domestic Pilot-Scale Facilities Producing Small

FOA-2003 PILOT-SCALE FACILITIES (TRL 5_7) e Critical Mineral Production from Coal-Based Resources

Conventional & Transformational Separation

NETL RIC erfczﬁhlfg\fv% ttL)l\Al\L-lFZ/\llg AIGC2IS UYZLO A
’ ’ LAB/BENCH-SCALE FACILITIES (TRL 3-5)
REE Separations; Metallization

SBIR 2018 & 2019
REE Industries, CM Markets/End-Use BASIC SCIENCE — CONCEPT DEVELOPMENT (TRL 1-3)

UCFER
Field Prospecting
RFP-9067, RFP-10982 ENABLING TECHNOLOGIES
Sensors: SBIR 2017 R A oS Tech E i Analvsi
NETL RIC FWP, LANL FWP, INL FWP esource Assessment — sensors — lecnno-cconomic ANdAlysSIS
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ENERGY Program Porifolio Budgeti— $118M

* Diverse Feedstock Resources & Multiple

Processing Approaches to Produce MREO

* Complete REE Extraction from AMD
* High REE-Organic Association in Lignite
* Licensed REE-Sorbent Technology

» Separation/Extraction POC Validation
* U.S. REE Clay Association

>4,000 Domestic Field Samples
Coal HREE/LREE >1

Fiber Optic & LIBS Prototype
Sensors Detect ppm REE
Concentrations in Fluids
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REE-CM Program Pilot-Scale Facilities
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University of Kentucky Physical Science Inc. & Winner Water Services
— Coal Refuse - — Power Generation Ash —

Courtesy of Rick Honaker, University of Kentucky Courtesy of Prakash Joshi, Dorin Preda, & David Gamliel, PSI
Roe-Hoan Yoon & Aaron Noble, Virginia Tech Todd Beers, Winner Water Services
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REE-CM Program Bench/Pilot-Scale Facilities N=
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University of North Dakota

West Virginia University —Lignite =

— Acid Mine Drainage -

Courtesy of Nolan Theaker, UND

NATIONAL
ENERGY
TECHNOLOGY
LABORATORY




NATIONAL

REE-CM Program — Acknowledgments N=[E0R2Y

TE TECHNOLOGY
LABORATORY

'lt TETRA TECH

Physical
g».. Sciences Inc.

LLC OHIO STATE
NORTH DAKOTA UNIVERSITY

UNIVERSITY
Jui B BATTELLE
Idoho National Lborafory WyonICS mﬁ It :an be done
Z s THE '_“

N_ NATIONAL
ENERG
TL TECHNOLOGY
LABORATORY

AN APPLIED SPECTRA
Transfarming the way the world does chemistry
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INTERNATIONAL

Coal Basin

“ Central Appalachia \,,’ " Northern Appalachia ° Los Alamos
. . . NATIONAL LABORATORY
“ Central Interior “ Powder River Basin EsT.1943
“ Gulf Lignite “ Rocky Mountain S'SY!"AEYSEN

“ Illinois Basin “ Southern Appalachia
% Lo O ot 2020 Virtual Project Review Meeting — Sept 15-16

RESEARCH https//WWWnetl dOE. gov
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http://www.netl.doe.qov/research/coal/rare-earth-elements/.

https://edx.netl.doe.gov/ree/.
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