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Raw Materials Factsheet

Arsenic As

Ecosystem Main uses

Energy-Intensive Relevant for zinc production, glassmaking, the chemicals
industry, and selected alloy applications, mainly through

Industries . S .
diarsenic trioxide and arsenic metal.

Relevant for high-purity arsenic metal used in gallium arsenide
semiconductors, which remain important in defence, space,
telecommunications, radar, infrared, and other high-performance
electronic applications.

Mobility, Transport Relevant for selected electronic and technology applications,
including GaAs-based components used in advanced
communication and sensing technologies; however, several
traditional arsenic uses are highly restricted or being phased out
in the EU.

& Automotive

Key Highlights at a Glance

«  EU Production Exists but Is Limited: EU production of arsenic trioxide is reported in Belgium, where it
is recovered through smelting or roasting of non-ferrous metal ores, concentrates, or copper smelter
dusts.

+  No Recorded Recycling: No secondary production or recycling of arsenic has been recorded.

« Highly Restricted Uses: Applications such as chromated copper arsenate wood preservatives,
fertilizers, fireworks, pesticides, and some lead-alloy uses are restricted or being phased out in the EU
for consumer protection.

- Strategic Semiconductor Role: Demand for high-purity arsenic metal is expected to grow in military,
space, telecommunications, solar, and GaAs-based electronics applications.

«  No Major Export Restrictions: No major producing countries have imposed export restrictions on
arsenic and related products, although regulations may change over time.
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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 Guangzhou 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 Commeodity 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 Cu Au. A

Emirates Exchange (DGCX) P AU A8

United Al, Cu, Zn, Ni, Pb, Sn, Steel, Co, lithium hydroxide,

Kingdom (UK) London Metal Exchange (LME) Mo, Pd, Pt

The United New York Mercantile Exchange Au, Al, Ag, ferrous Scrap, Co, cobalt hydroxide, Cu,

Fe, Pb, lithium carbonate, lithium hydroxide, Mo,

States (U.S.) (COMEX] steel, spodumene, Zn, U, shredded scrap

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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Arsenic (As)

Major uses in the EU (estimation made in 2018)°

B Zink production (diarsenic trioxide)
M Glassmaking (diarsenic trioxide)
M Chemicals industry

m Alloys (arsenic metal)

The main worldwide end-use of arsenic was estimated to be arsenic-based insecticides and herbicides
(45%), chromated copper arsenate (CCA) wood preservatives (29%) for the pressure treating of lumber
for primarily non-residential applications (e.g., light poles, marine applications, and retaining walls),
and electronics and technology (8%)°.

5 SCRREEN2. (2024). Arsenic: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved 23.01.2025
from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ ARSENIC_update2.pdf

8 Society for Mining, Metallurgy & Exploration. (n.d.). Technical Position Statement: The role of arsenic in the mining industry. Retrieved
24.01.2025 from https://smenet.blob.core.windows.net/smecms/sme/media/smeazurestorage/about%20sme/technical%20briefings/the-
role-of-arsenic-in-the-mining-industryvtm1_234_24final.pdf
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https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ARSENIC_update2.pdf
https://smenet.blob.core.windows.net/smecms/sme/media/smeazurestorage/about%20sme/technical%20briefings/the-role-of-arsenic-in-the-mining-industryvtm1_234_24final.pdf
https://smenet.blob.core.windows.net/smecms/sme/media/smeazurestorage/about%20sme/technical%20briefings/the-role-of-arsenic-in-the-mining-industryvtm1_234_24final.pdf
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Value chain (simplified)”-& %1

(SIS Specialty optical

arsenide- ]
materials
selenide
High-puri GaAs, InAs, Solar cells, space research, shortwave infrared technology,
‘gh-purity InGaAs . LEDs, communications, computer, electrenics, and
arsenic metal . ] 3 "
semiconductors biomedical applications
Harden ammunition, in
+  solders, and in other
applications
Strengthening grids and
+ posts in lead-acid storage
batteries
Antifriction additive in babbitt metals (alloys
T T i usled for bearings, to harden lead shot, and in
clip-on wheel weights); improve strength and
castability of lead alloys
Arsenic acid G
preservatives
Diarsenic
trioxide (As:0;)
Zinc production

(emoval for

impurities )

Special glass

J production (as
enamel or fining
agent)
Arsenic
compounds . Herbicides, pesticides and insecticides
(including As,0; & as wrell as fertilizers and fireworks
arsenic acid)

Arsenic applications in lead alloys is being phased out. In addition, the application of CCA, as well as
many other applications of arsenic such as fertilizers, fireworks and pesticides, are highly restricted in
the EU for consumer protection.

7SCRREEN2. (2024). Arsenic: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved 23.01.2025
from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ ARSENIC_update2.pdf

8 George, M. W. (2024). Mineral commodity summaries 2024: Arsenic. U.S. Department of the Interior, U.S. Geological Survey. Retrieved
24.01.2025 from https://pubs.usgs.gov/periodicals/mcs2024/mcs2024-arsenic.pdf

9 George, M. W. (2023). 2019 Minerals yearbook, volume |: Metals and minerals—Arsenic. U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 24.01.2025, from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-arsenic.pdf

°Minor Metals Trade Association. (n.d.). Arsenic (As). Retrieved 24.01.2025 from https://mmta.co.uk/metals/As/
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https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ARSENIC_update2.pdf
https://pubs.usgs.gov/periodicals/mcs2024/mcs2024-arsenic.pdf
https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-arsenic.pdf
https://mmta.co.uk/metals/As/
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Substitution™ 2
Substitution can impact both cost and performance.

Intermediate products/Processing aids Substitution

Diantimony trioxide (Sb,03) and antimony potassium

Zinc production tartrate (K2Sba(CsH206)s)

e Sodium sulphate and ATO for lead crystal

e Sodium/potassium nitrates with ATO in special
glasses

e Cerium oxide

e ATO for glass

Fining agents in glassmaking

Decolourising agents e Selenium for lead crystal
e Cerium oxide in special glass
Opacifier for ceramics and enamels ATO and cerium oxide
Indium-phosphide, gallium- nitrate and silicon-
germanium

e Power amplifiers (PAs) GaAs: Silicon based
complementary metal oxides for mid-tier third-
generation cellular handsets

e Heterojunction bipolar transistors: Silicon-
germanium

e (GaAs laser diodes: Indium phosphide for some
specific wavelengths; helium-neon laser in
visible laser diode applications

e GaAs solar-cell applications: Silicon-based
semiconductors

GaAs semiconductors

Many semiconductor manufacturers are shifting from GaAs- and silicon-based lateral diffused metal-
oxide-semiconductor field-effect transistors (MOSFETs) to gallium nitride. However, GaAs-based
integrated circuits (ICs) remain essential in many defence applications due to their unique properties
and lack of effective substitutes.

""SCRREENZ2. (2024). Arsenic: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
23.01.2025 from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ARSENIC_update2.pdf
2 George, M. W. (2024). Mineral commodity summaries 2024: Arsenic. U.S. Department of the Interior, U.S. Geological Survey. Retrieved

24.01.2025 from https://pubs.usgs.gov/periodicals/mcs2024/mcs2024-arsenic.pdf
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https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ARSENIC_update2.pdf
https://pubs.usgs.gov/periodicals/mcs2024/mcs2024-arsenic.pdf
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Global and EU production — arsenic trioxide (As.05)
Global production™
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Arsenic trioxide was mainly recovered from the processing of nonferrous ores or concentrates, such as
copper, gold, and lead.

Arsenic-containing residues and smelter dusts from nonferrous metals plants in some countries may
be stockpiled instead of processed for arsenic trioxide recovery (e.g., orpiment (As,S;) and realgar (AsS)
from gold mines in Sichuan Province, China) ™.

"3 Figures are based on data provided by the U.S. Geological Survey. It should be noted that production data for most countries were
estimated. Chile and Mexico were thought to be significant producers of commercial-grade arsenic trioxide but have reported no production
in recentyears.

4 George, M. W. (2023). 2019 Minerals yearbook, volume I: Metals and minerals—Arsenic. U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 24.01.2025, from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-arsenic.pdf
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EU production™
The EU production of arsenic trioxide was 1,000 metric tons produced through the smelting or roasting
of nonferrous metal ores, concentrates or copper smelter dusts in Belgium.

Secondary production’®
No secondary production or recycling of arsenic has been recorded.

Reserves

Global reserves'’
World reserves data are unavailable but are estimated to exceed global production by more than 20
times.

EU reserves’
No data available for arsenic reserves in the EU.

S SCRREENZ2. (2024). Arsenic: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
23.01.2025 from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ARSENIC_update2.pdf

' SCRREEN2. (2024). Arsenic: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
23.01.2025 from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ARSENIC_update2.pdf

7 George, M. W. (2024). Mineral commodity summaries 2024: Arsenic. U.S. Department of the Interior, U.S. Geological Survey. Retrieved
24.01.2025 from https://pubs.usgs.gov/periodicals/mcs2024/mcs2024-arsenic.pdf

8 SCRREENZ2. (2024). Arsenic: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
23.01.2025 from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ARSENIC_update2.pdf
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Processing stage — arsenic metal
Global producers at the processing stage (avg. 2016-2020)"
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The global annual arsenic metal production averaged between 2016 and 2020 was 41,793 metric tons.
Reduction of arsenic trioxide to arsenic metal has accounted for all world output of commercial-grade
(99%-pure) arsenic metal®.

Demand

Global demand
No records are available for the estimated global consumption in metric tons.

EU demand?®

No records were available for the estimated EU arsenic trioxide consumption in metric tons. This was
because the trade code for arsenic trioxide also stands for sulphur trioxide. Hence, due to ambiguity
regarding its coverage, the data could not be used.

Between 2016 and 2020, the EU consumed an average of 1,286 metric tons of arsenic metal annually.
The EU's import reliance stood at 39%, with the main suppliers being Belgium (59%), China (39%), Japan
(1%) and Hong Kong (1%).

' SCRREEN2. (2024). Arsenic: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
23.01.2025 from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ARSENIC_update2.pdf

20 George, M. W. (2023). 2019 Minerals yearbook, volume |: Metals and minerals—Arsenic. U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 24.01.2025, from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-arsenic.pdf

21 SCRREENZ2. (2024). Arsenic: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
23.01.2025 from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ARSENIC_update2.pdf
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Future supply and demand trends
Arsenic trioxide production has fluctuated but is declining overall, with the market expected to shrink
due to stricter environmental regulations.

22,23

Regarding consumption, CCA preservative use is projected to remain stable, while demand for high-
purity arsenic metalis expected to grow in military, space, telecommunications, and solar applications.
For instance, the increasing reliance on GaAs components in cell phones, light-emitting diodes (LEDs),
and other technologies is driven by the expansion of teleworking and virtual businesses.

Export restrictions
No major producing countries have imposed export restrictions on arsenic and related products.
However, it should be noted that regulations are dynamic and subject to change over time.

Alternative suppliers

Often used in semiconductor applications due to its properties as a dopant in silicon and for
producing gallium arsenide. The 3 main countries suppliers of this critical material for the EU industry
are Peru, Germany, Belgium and France.

Alternative suppliers based in EU member-states

Name Localisation Website
PPM Reinstmetalle Osterwieck https://recylex.eu/en/ppm-pure-
Germany
GmbH metals/
Umicore Belgium https://www.umicore.com/en/

https://www.thermofisher.com/fr/fr/

Alfa A F
afesar rance home/chemicals/alfa-aesar.html
Sigma-Aldrich (Merck Group) France https://www.sigmaaldrich.com/FR/fr
Strem Chemicals France https://www.strem.com/

22 SCRREEN?2. (2024). Arsenic: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
23.01.2025 from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ARSENIC_update2.pdf

2 George, M. W. (2023). 2019 Minerals yearbook, volume |: Metals and minerals—Arsenic. U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 24.01.2025, from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-arsenic.pdf
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https://www.thermofisher.com/fr/fr/home/chemicals/alfa-aesar.html
https://www.sigmaaldrich.com/FR/fr
https://www.strem.com/

