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SME Statement

It is crucial to re-establish a domestic rare earth elements (REE) production industry to help secure
the nation’s clean energy future, reduce the United States’ vulnerability to material shortages
related to national defense, and to maintain our global technical and economic competitiveness.

Issues

REE are becoming increasingly more important in our technological society and are used in many
of our electronic devices and energy sources. The Chinese dominance of the REE market has
adversely impacted REE supply stability and endangers the U.S. and its allies’ assured access to
these key materials. REE are considered critical minerals, which is defined by U.S. Presidential
Executive Order No. 13817 (2017) as ““a mineral (1) identified to be a nonfuel mineral or mineral
material essential to the economic and national security of the United States, (2) from a supply
chain that is vulnerable to disruption, and (3) that serves an essential function in the
manufacturing of a product, the absence of which would have substantial consequences for the
U.S. economy or national security.” Realization of these objectives requires:

e Developing domestic processing capability so that the U.S. is not primarily dependent on
China as a source of REE

e Providing a mechanism where access to Federal lands for REE exploration and extraction is
possible

e Training engineers to design and operate REE processing facilities.

Former President Trump subsequently issued Executive Order 13953 declaring a national
emergency to expand domestic mining of such minerals, in part through the use of the Defense
Production Act. Citing the U. S. dependence on China for 80% of critical minerals needs and
vulnerability in critical supply chains, the President also ordered federal agencies to reduce
unnecessary delays in permitting actions. The recent action is designed to more swiftly implement
the prior 2017 Executive Order on critical minerals and rare earths. See, 85 FR 62539 (October 5,
2020).

The new Administration under President Joe Biden continues to recognize the need for secure,
domestic mineral supply chains. Biden has left the prior Executive Orders in place and further
issued EO 14017 on February 24, 2021. See, 86 FR 11849 (March 1, 2021). That new order
directs the Secretary of Defense to submit a report identifying risks in the supply chain for critical
minerals and other identified strategic materials, including rare earth elements, and policy
recommendations to address these risks.



According to the United States Geological Survey’s 26" Annual Mineral Commodity Summaries
report issued February 2, U. S. dependence on imported minerals continues to grow. Imports
made up more than one-half of U.S. consumption for 46 nonfuel mineral commodities and the
United States relied entirely on imports for 17 of those. Of those 17, 14 are identified as critical
minerals. Another 14 critical minerals had a net import reliance greater than 50 percent, most of
which were supplied to the U. S. by China. See, Mineral Commodity Summaries 2021 at 5-6;
https://pubs.usgs.gov/periodicals/mcs2021/mcs2021.pdf

On November 17, 2020, the U.S. Department of Defense announced contracts and agreements
with rare-earth-element producers under the authorities of title 111 of the Defense Production Act.
These agreements were put in place to support and strengthen the domestic rare earth supply chain
in response to the Presidential Determinations, signed on July 22, 2019, pursuant to section 303 of
the Defense Production Act of 1950, as amended (50 U.S.C. §4501 et seq.).

Background

Rare earth elements are a set of 17 chemical elements in the periodic table (Figure 1, Table 1) that,
because of their unique geochemical properties, are typically widely dispersed in the Earth’s crust
and are not often found in concentrated and economically exploitable forms. This fact requires
special recovery and refining techniques to produce useable elements.
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FIGURE 1. The periodic table of the elements with the 15 lanthanide elements shown in gray. Two

related elements, scandium and yttrium, are shown in green. Together these are considered the rare
earth elements (REE).
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https://pubs.usgs.gov/periodicals/mcs2021/mcs2021.pdf

TABLE 1. Rare earth elements (REE).

Rare Earth | Symbol Oxide Atomic Abundance in | Selected uses

Element Number | the crust (ppm)

Scandium Sc Sc203 21 14 High intensity
lights

Yttrium Y Y203 39 33 Phosphors,
ceramics, lasers

Lanthanum La La20s 57 39 Re-chargeable
batteries, catalyst,
mischmetal in steel
industry

Cerium Ce Ce20s3 58 66.5 Catalyst, glass,
polishing, re-
chargeable
batteries,
mischmetal in steel
industry

Praseodymium Pr Pr.03 59 9.2 Magnets, glass
colorant,
mischmetal in steel
industry

Neodymium Nd Nd203 60 415 Magnets,  lasers,
glass, mischmetal
in steel industry

Promethium Pm * 61 *

Samarium Sm Sm203 62 7.05 Magnets, lighting,
lasers

Europium Eu Eu203 63 2.0 TV color
phosphors

Gadolinium Gd Gd203 64 6.2 Magnets,
superconductors

Terbium Th Th203 65 1.2

Dysprosium Dy Dy20s 66 5.2 Magnets, lasers

Holmium Ho H0203 67 1.3

Erbium Er Er20s 68 3.5 fiber-optic
telecommunication
cables

Thulium m Tm203 69 0.52 Phosphors,
magnets

Ytterbium Yb Yb203 70 3.2 Phosphors,
magnets

Lutetium Lu Lu203 71 0.8 catalysts

Note: * Promethium does not occur naturally. Lanthanum through gadolinium are considered light
rare earth elements and terbium through lutetium are considered heavy rare earth elements.

Significant quantities of REE are used in the production of clean energy technologies, including
advanced automotive propulsion batteries, fuel cells, electric motors, high-efficiency light bulbs,
and generators in wind turbines. Most modern defense technologies such as radar and sonar
systems, precision-guided weapons, and cruise missiles require REE and the materials produced
from them. Rare earth elements are also required for a variety of high tech applications in
computing, pollution abatement, power generation, water treatment, oil refining, metal alloying,
decolorizing recycled glass, communications, diagnostic health care, flat screen TVs, and hybrid

cars.




More than 97 percent of all REE for world consumption are produced in China (Long et al., 2010;
van Gosen et al., 2017). China’s willingness to export REE continues to decline due to its growing
domestic demand and its mandate to consolidate the industry by decreasing its number of mining
permits.

e Though at least 40 percent of the world’s REE reserves are located within the borders of the
U.S. and its ally nations, our country depends upon imports from China for nearly 100 percent
of its REE needs (Figure 2).

e Despite significant reserves, the U.S. has limited REE production. Thus, the U.S. remains
nearly entirely dependent on overseas refineries (primarily in China) for further processing,
and does not maintain a “strategic reserve” of REE compounds, metals, or alloys.
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Figure 2. Historical REE production (van Gosen et al., 2017) data from the U.S. Bureau of Mines
(1961-1996) and U.S. Geological Survey (1997-2016).

SME Statement of Technical Position

e Efforts to re-establish a competitive domestic REE supply chain are of critical strategic and
economic importance to this nation’s commitment to clean energy technology, to a viable
national defense, and for the U.S. to be economically competitive in the manufacturing of
high tech products.

e Supply chains must include the reintroduction of the capacity to conduct mining,
refining/processing, alloying, and manufacturing operations using domestic and ally nation
suppliers so that the U.S. has a secure source of REE materials, which are vital to our national
security and economic policy.



e Government agencies and industry should work collaboratively to:

o Expedite the permitting and approval of projects that will increase exploration for,
and development of, domestic REE.

o Facilitate the development of domestic REE ore refining capabilities.

o Facilitate the development of technology for REE recovery from waste materials such
as cell phones, computers, magnets, batteries, decommissioned wind turbines, solar
panels, and other scrap materials.

o Research REE recovery from waste streams and process waters in recovery of copper
and other metals.

e Professionals and teachers with knowledge of the REE industry are in critically short supply.
SME supports efforts to encourage people to enter industry or academia and further develop
the knowledge needed to enhance the requisite domestic capabilities.
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