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Beryllium

Be

Ecosystem Main uses

beryllium oxide ceramics and high-performance materials used in

Industries o . -
demanding industrial applications.

@ Energy-Intensive Relevant for industrial components, beryllium-copper alloys,

Aerospace & Highly relevant for aerospace and defence applications, including
beryllium metal, beryllium-base alloys and composites. A large
share of global pure beryllium production is used for military
purposes.

Defence

Mobility, Transport Relevant for automotive applications, consumer electronics,
telecommunication infrastructure, semiconductor components
and energy-related technologies, especially where lightweight,
strength and conductivity are required.

& Automotive

Key Highlights at a Glance

No EU Mine Production: There is no bertrandite or beryl ore production in the EU.

High Import Dependence: The EU has no reported consumption of beryllium ores and concentrates
and is 100% reliant on imports for processed beryllium materials.

U.S. Supply Dominance: The U.S. is the leading global producer of beryllium mine production and a
major supplier of processed beryllium materials to the EU.

Limited Recycling: Beryllium is mainly recovered from new manufacturing scrap. Post-consumer
recycling is difficult and often uneconomical, especially from copper-beryllium components.
Strategic Defence Role: Pure beryllium is expensive and used in small quantities in civilian applications,
while military and aerospace uses remain especially important.

Future Demand Growth: Annual beryllium consumption is expected to grow by more than 450 metric
tons of beryllium content per year by 2030, driven by fusion, telecommunications, automotive,
consumer electronics and green technologies.
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Procurement of raw materials

There are several ways to procure raw materials, including direct purchases from mining companies or
mineral producers, entering into long-term supply or offtake agreements, buying on spot markets such
as commodity exchanges, and sourcing through metal traders. As the first two options are typically
governed by confidential agreements between buyers and suppliers, this section focuses on the latter
options to offer companies potential pathways for diversifying their supplier base. The table below
presents commodity exchanges where metals are traded.

Country Exchange Commodities
China Guansgzhou Futures Exchange (GFEX) Silicon metal, polycrystalline silicon, lithium
carbonate
China Shanghai Futures Exchange (SHFE) Cu, AL, Zn, Pb, Ni, Sn, Au, Ag, steel
China Zhengzhou Commodity Exchange Ferrosilicon, manganese silicon
(ZCE) »mang
India Multi Commodity Exchange (MCX) Au, Ag, Al, Cu, Pb, Ni, Zn
Japan Tokyo Commodity Exchange (TOCOM Au, Ag, Pt, Pd

United Arab Dubai Gold and Commodities

Emirates Exchange (DGCX)
United Al, Cu, Zn, Ni, Pb, Sn, Steel, Co, lithium hydroxide,
Kingdom (UK) London Metal Exchange (LME) Mo, Pd, Pt

Au, Al, Ag, ferrous Scrap, Co, cobalt hydroxide, Cu,
Fe, Pb, lithium carbonate, lithium hydroxide, Mo,
steel, spodumene, Zn, U, shredded scrap

Cu, Au, Ag

The United New York Mercantile Exchange
States (U.S.) (COMEX)

Fourteen rare metals (In, Ge, W, Bi, Ga, Co, Ag, V, Sb, Te, Rh, Se, Dy, and Tb) were traded on China’s
Fanya Metal Exchange until its collapse in 2015. Established in 2011 with Yunnan government support,
it quickly became the world's largest rare metals trading platform, aiming to strengthen China’s market
control. However, a liquidity crisis led to its shutdown in 2015, and in 2019, the Yunnan government
auctioned off its stored metals™ %3,

"Li, M. (2018, June 10). | Lost My Savingsin a Masswe Chmese Investment Scam Foreign Pol|cy Retneved 06.09. 2014from

2 Argus metals international. (2019, October 11). Latest Market News: China to auction Fanya Ga, Ge, Se, Te stocks. Argus metals
international. Retrieved 06.09.2024 from https://www.argusmedia.com/es/news-and-insights/latest-market-news/1994012-china-to-
auction-fanya-ga-ge-se-te-stocks

3 Fanya Metal Exchange. (2015, January 4). Bloomberg purchases data from the Fanya Metal Exchange to fill its data gap (S {#IES5Z A (&
4B S TR AN EEZE ). China Daily. Retrieved 06.09.2024 from http://china.chinadaily.com.cn/shizheng/2015-
01/04/content_19298995.htm
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http://www.gfex.com.cn/gfex/yshq1/yshq.shtml
https://tsite.shfe.com.cn/eng/
http://english.czce.com.cn/
http://english.czce.com.cn/
https://www.mcxindia.com/
https://www.jpx.co.jp/english/derivatives/products/list/index.html
https://www.dgcx.ae/
https://www.dgcx.ae/
https://www.lme.com/en/
https://www.cmegroup.com/company/designated-contract-market.html#comex
https://www.cmegroup.com/company/designated-contract-market.html#comex
https://foreignpolicy.com/2016/06/10/i-lost-my-savings-in-a-massive-chinese-investment-scam-china-protest-fanya-ponzi/
https://www.argusmedia.com/es/news-and-insights/latest-market-news/1994012-china-to-auction-fanya-ga-ge-se-te-stocks
https://www.argusmedia.com/es/news-and-insights/latest-market-news/1994012-china-to-auction-fanya-ga-ge-se-te-stocks
http://china.chinadaily.com.cn/shizheng/2015-01/04/content_19298995.htm
http://china.chinadaily.com.cn/shizheng/2015-01/04/content_19298995.htm
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For metals traded on commodity exchanges, pricing is transparent, and market reactions to disruptions
or potential supply issues are reflected quickly. However, this is not the case for minor metals such as
germanium, gallium, cobalt, and molybdenum, which are often by-products of other metal production.
As a result, pricing for minor metals is often considered opaque and relies on assessments by price
reporting agencies, such as those listed in the table below, which collect pricing data anonymously from
consumers, producers, and traders®.

Price reporting agencies Commodity

Base metals, battery materials, minor metals, REEs,
Fastmarkets MB (previously known as Metal Bulletin) | scraps and secondary, ores and alloys, steel, steel
raw materials, industrials minerals

Al, base metals, battery materials, ferroalloys,
precious metals, silicon, stainless steel, steel
Steel, steel raw materials, battery materials, REEs,
alloys, scrap, base metals, minor metals

CRU

Argus metals international

For metals that are not publicly traded on commodity exchanges, procurement can be done through
metal traders. In several EU countries, national-level organizations manage aspects of metal trading
and may offer support in identifying suitable metal traders. At the international level, there is the Minor
Metals Trade Association located in the UK.

Country National organisation(s) concerning metal traders in the EU

Austria Verband Osterreichischer Metallhdndler (VOM)/ Arbeitsgemeinschaft Metalle Osterreich
Belgium Belgian Metal Union (Union des Métaux Belge) represented by Belmetal

France Fédération Francaise de la Distribution des Métaux (FFDM)

Germany Verband Deutscher Metallhandler und Recycler e.V. (VDM

Italy Associazione Italiana Commercio Metalli (ASSOMET)

Netherlands | Vereniging Metaalhandelaren (Dutch Metal Traders Association)

Poland Izba Gospodarcza Metali Niezelaznych i Recyklingu (IGMNIR)
Portugal Associagao Portuguesa dos Grossistas de Agos, Metais e Ferramentas (ACOMEFER)

e Confederacion Espaiola de Organizaciones Empresariales del Metal (CONFEMETAL)

Spain
P e Asociacién de Empresas del Metal de Madrid (AECIM)
Sweden Svenska Jarn och Metallskrothandlareforeningen

4 Desai, P. (2023, July 6). Explainer: Inside the opaque world of minor metals pricing. Reuters. Retrieved 25.04.2025 from
https://www.reuters.com/markets/commodities/inside-opaque-world-minor-metals-pricing-2023-07-06/
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https://www.fastmarkets.com/
https://www.crugroup.com/en/
https://www.argusmedia.com/en/commodities/metals
https://mmta.co.uk/
https://mmta.co.uk/
https://www.vdm.berlin/gremien/ag-metalle-oesterreich/
https://www.belmetal.be/en
https://www.ffdm.fr/
https://www.vdm.berlin/
https://www.assomet.it/page/13?utm_source=chatgpt.com
https://www.metaalnederland.com/
https://www.igmnir.pl/
https://acomefer.pt/acomefer/index.asp
https://confemetal.es/?utm_source=chatgpt.com
https://aecim.org/?utm_source=chatgpt.com
https://svenskajarn.se/bli-medlem/?utm_source=chatgpt.com
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Beryllium (Be)
Major uses in the EU in 2023°

M Industrial components

M Aerospace and defanse

B Automotive

m Consumer electronics

W Telecommunication infrastructure
M Energy

W Semiconductor

H Others

The worldwide end-use distribution of beryllium (estimation made in 2014) was estimated to be copper-
based alloy (75%), beryllium metal and beryllium-base alloys (20%), and beryllium oxide ceramics
(5%)°.

5 SCRREENZ2. (2024). Beryllium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
12.02.2025 from https://scrreen.eu/wp-content/uploads/2024/02/SCRREEN2_factsheets_BERYLLIUM-update.pdf
8 Jaskula, B. W. (2024). Minerals yearbook: Beryllium [Advance release]—2019. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 12.02.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-beryllium.pdf
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https://scrreen.eu/wp-content/uploads/2024/02/SCRREEN2_factsheets_BERYLLIUM-update.pdf
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Value chain (simplified) 78910

Mammography and medical

. Pure beryllium , High-technology | imaging equipment, aerospace structures,
metal equipment defence, electronics systems, fusion reactor
projects

Bertrandite ———

Laser surgery devices, high tech electronics, defence, electrical insulator,
——  automotive electrical systems, heat sinks for radar and radio-frequency
equipment, laser bores and microwave waveguides

Beryllium oxide
ceramics

Beryl —
S DEEhD High performance electrically conductive Industrial components, aerospace & defence applications,
sma¥| T :f Copper beryllium terminals, mechanical components (e.g., automotive electronics, telecommunications infrastructure,
beryllium alloy electrical s, relays, shieldi electronics, energy applications, semiconductor
i and switches, and as bulk products) applications, etc.

A large share of global pure beryllium productionis used for military purposes. Due to the high price and
unique properties, only small amounts of pure beryllium are used in the civilian sector™".

Substitution?
Substitution can impact both cost and performance.

Intermediate products Substitution

Certain metal matrix or organic composites, high-
strength grades of aluminium, pyrolytic graphite, silicon
carbide, steel, or titanium can substitute in some
applications

Copper alloys containing nickel and silicon, tin, titanium,

Beryllium metal or beryllium composites

Beryllium-copper alloys or other alloying elements or phosphor bronze alloys
(copper-tin-phosphorus)
Beryllium oxide Aluminium nitride or boron nitride

7SCRREENZ2. (2024). Beryllium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
12.02.2025 from https://scrreen.eu/wp-content/uploads/2024/02/SCRREEN2_factsheets_BERYLLIUM-update.pdf

8 Jaskula, B. W. (2024). Minerals yearbook: Beryllium [Advance release]—2019. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 12.02.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-beryllium.pdf

% Beryllium Science and Technology Association. (n.d.). About beryllium. Retrieved 13.02.2025, from https://www.beryllium.eu/about-
beryllium

®Gunn, G. (Ed.). (2013). Critical metals handbook. Wiley-Blackwell. https://doi.org/10.1002/9781118755341

""SCRREENZ2. (2024). Beryllium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
12.02.2025 from https://scrreen.eu/wp-content/uploads/2024/02/SCRREEN2_factsheets_BERYLLIUM-update.pdf

'2 Jaskula, B. W. (2024). Minerals yearbook: Beryllium [Advance release]—2019. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 12.02.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-beryllium.pdf
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Global and EU production - beryl ore™
Global mine production™
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It should be noted that beryl, a key beryllium mineral mined outside the U.S., is often stockpiled for
future processing, making sales or exports unreliable indicators of current production. Consequently,
global production figures and the U.S. share are highly uncertain.

3 Includes raw bertrandite ore, calculated as equivalent to beryl containing 11% beryllium oxide.
"4 Figures are based on data provided by the U.S. Geological Survey.
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EU mine production
There is neither bertrandite nor beryl ores production in the EU.

Secondary production'17:18

Beryllium is generally recovered from new scrap generated during the manufacturing of beryllium
products, while old scrap (post-consumer scrap) is largely lost. Recovering beryllium metal from
copper-beryllium alloys in finished products, such as electronic components, is often uneconomical

due to the small size of components, difficulty in separation, and the low beryllium contentin the alloys.
Typically, these components are recycled for their copper value alone and sent to copper smelters,
where the beryllium ends up in the slag.

In Europe, approximately 45% of new scrap copper-beryllium alloys from component manufacturers is
reported to be recycled back to alloy producers. When feasible, old scrap from copper-beryllium or
nickel-beryllium alloys is directly recycled to produce new alloys. The U.S. reported to recycle both new
and old scrap which accounted for an estimated 20% to 25% of U.S. beryllium consumption. For
reference, in 2019, U.S. consumption of bertrandite ore and beryl for beryllium hydroxide production
was reported at 160 metric tons of beryllium content.

Reserves

Global reserves'
Proven and probable bertrandite reserves in the U.S. total about 19,000 metric tons of beryllium
content. World beryllium reserves were not available.

EU reserves®
No EU countries reported to have beryllium reserves.

S SCRREENZ2. (2024). Beryllium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
12.02.2025 from https://scrreen.eu/wp-content/uploads/2024/02/SCRREEN2_factsheets_BERYLLIUM-update.pdf

'8 SCRREENZ2. (2023). Antimony: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved on
10.09.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_ ANTIMONY-update.pdf

7 Jaskula, B. W. (2024). Minerals yearbook: Beryllium [Advance release]—2019. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 12.02.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-beryllium.pdf

8 Gunn, G. (Ed.). (2013). Critical metals handbook. Wiley-Blackwell. https://doi.org/10.1002/9781118755341

'® Jaskula, B. W. (2025). Beryllium. In Mineral commodity summaries 2025 (pp. 34-35). U.S. U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 12.02.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-beryllium.pdf

20 SCRREEN?2. (2023). Antimony: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved on

10.09.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_ ANTIMONY-update.pdf
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Processing stage — beryllium products
Global producers at the processing stage (avg. 2016-2020) ?’

H the U.S.
B Kazakhstan
M Japan

H China

The annual global production at the processing stage, average between 2016 and 2020, was 234 metric
tons of beryllium content.

Kazakhstan did not actively produce beryllium ore or concentrate, instead relying on stockpiled
beryllium concentrate accumulated before the breakup of the Soviet Union. With the domestic
stockpile now believed to be nearly depleted, Kazakhstan's primary source of beryllium concentrate
currently comes from a Soviet-era stockpile in Russia, which is estimated to support approximately 20
more years of production®.

Japan does not extract beryllium ores but produce processed beryllium products from imports.

Demand?®®

Global demand

No records are available for the estimated global consumption in metric tons of beryllium content. In
2021, the largest consumers of beryllium compounds were the U.S. and the EU. In the Asia-Pacific
region, particularly in China, demand for beryllium has grown to levels comparable to those in Europe.

21 SCRREENZ2. (2023). Antimony: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved on
10.09.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_ ANTIMONY-update.pdf

2 Jaskula, B. W. (2024). Minerals yearbook: Beryllium [Advance release]—2019. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 12.02.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-beryllium.pdf

2 SCRREEN?2. (2023). Antimony: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved on
10.09.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_ ANTIMONY-update.pdf
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EU demand
There was no reported EU consumption of beryllium ores and concentrates.

Between 2016 and 2020, the EU's average annual processed beryllium materials consumption was 34.5
metric tons of beryllium content. The EU was 100% reliance on import and the main suppliers were the
U.S. (60%), Kazakhstan (25%), Japan (10%) and China (5%). For 2019-2020, the apparent annual EU
consumption of beryllium at processing stage (i.e., EU production plus import minus export) was in the
range between 37.5 and 24.8 metric tons of beryllium content.

Future supply and demand trends
The reported proven reserves in the U.S. represented a minimum of 75 years of future production?.

Beryllium annual consumption is expected to grow more than 450 metric tons of beryllium content per
year by 2030, driven by applications in the International Thermonuclear Experimental Reactor (ITER)
fusion reactor, telecommunications, automotive, consumer electronics, and green technologies.
Furthermore, demand from emerging markets in Asia and Latin America is expected to increase in
upcoming years?® 25,

Export restrictions
It should be noted that regulations are dynamic and subject to change over time.

Among the major beryllium producers, in 2022, China has implemented licensing requirements for the
export of beryllium metal, beryllium alloys containing more than 50% beryllium, beryllium composites,
as well as waste and scrap derived from these products?. Brazil and Japan require licensing for the
export of beryllium waste and scrap®.

% Jaskula, B. W. (2024). Minerals yearbook: Beryllium [Advance release]—2019. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 12.02.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-beryllium.pdf

2 SCRREEN?2. (2023). Antimony: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved on
10.09.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_ ANTIMONY-update.pdf

% Gunn, G. (Ed.). (2013). Critical metals handbook. Wiley-Blackwell. https://doi.org/10.1002/9781118755341

77 Ministry of Commerce of the People's Republic of China. (2024). 20254 ( F FSRIRE A Bt I EFE B 55)  [2025 Annual
Catalogue for the Administration of Export and Import Licenses for Dual-Use Items and Technology]. Retrieved 14.02.2025 from
https://aqygzj.mofcom.gov.cn/cms_files/filemanager/600926013/attach/202412/8db3aacb2b7c47f0a4402203cff7f635.pdf?fileName=2025
R (PIRYITRIR AR #EH O rEEE EH 55 ) .pdf

2 OECD (2024), OECD Inventory of Export Restrictions on Industrial Raw Materials 2024: Monitoring the use of export restrictions amid
market and policy tensions, OECD Publishing, Paris, https://doi.org/10.1787/5e46bb20-en. Retrieved 14.02.2025 from
https://www.oecd.org/en/topics/export-restrictions-on-critical-raw-materials.html
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Alternative suppliers

A lightweight, stiff metal used in aerospace, telecommunications, and electronics for its excellent

electrical and thermal conductivities. The 2 main countries suppliers of this critical material for the EU
industry are United States and Khasakstan.

Alternative suppliers based in EU member-states

Name

Localisation On the market/project
NGK Deutsche Berylco GmbH Germany https://www.ngk-alloys.com/
Auerhammer Metallwerk GmbH Germany https://www.auerhammer.com/en/

Alternative suppliers based in third-countries that have signed a trade agreement with the EU

Ulba Metallurgical Plant Kazakhstan https://www.ulba.kz/en

Columbia UK https://columbiametals.com/
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