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ARSENIC 

OVERVIEW  

Arsenic (As) is an element stemming predominantly from 

natural sources occurring ubiquitously in the earth’s crust 

with a concentration of 1.0-2.0 ppm which is why it is 

considered a rare element (Lebensmittelchemisches Institut, 

2010). Arsenic can occur in its elemental form, but usually 

does not occur in large deposits rather as a component in 

other minerals. It may be obtained as a by-product from 

copper, gold and lead smelter flue dust, as well as from 

roasting arsenopyrite, the most abundant ore mineral of 

arsenic (USGS, since 2000).  

 

Figure 1. Simplified value chain for Arsenic in the EU1  

Table 1. Arsenic metal supply and demand in metric tonnes, 2016-2020 average (As content) 

Global 

production 

Global 

Producers 

EU 

consumption 

EU Share EU Suppliers  Import 

reliance 

42,000 tonnes 

 

China 44% 

Peru 40% 

Morocco 12% 

1,260 tonnes  2% China 93% 

Japan 3.6% 

UK 2.9% 

27% 

Prices: Arsenic prices are dependent on the form in which it is brought on to the market (either as arsenic 

metal from China or arsenic trioxide from China or Morocco). From 2012 to 2016, prices for arsenic metal 

increased from € 1.3/kg to € 1.7/kg. This is due to the increased demand for gallium-arsenide driven by high-

tech applications and the growth of the digital industry (USGS, 2014). 

                                                           
1 JRC elaboration on multiple sources, 2012-2016 
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Figure 2. Annual average price of arsenic metal between 2000 and 2020, in US$/kg and €/kg (based on 

USGS, 2021). Dash lines indicate average price for 2000-2020.  

Primary supply: The recovery of arsenic is mainly done by heating arsenopyrite (FeAsS) or loellingite (FeAs2) 

under exclusion of air at 700°C in horizontal clay pipes. Thereby arsenic is sublimated and collected in cooled 

collectors and condensed. However, the production of diarsenic trioxide as a by-product in the extraction, 

processing and purification of copper, lead, cobalt and gold is the most important method of producing arsenic 

(Lebensmittelchemisches Institut, 2010). The further reduction of diarsenic trioxide to arsenic metal was 

believed to have accounted for all world output of commercial-grade (99%-pure) arsenic metal (USGS, 2018a). 

  

Figure 3. Global mine production and EU sourcing of Arsenic (WMD and Eurostat), average 2016-2020, As 

content 
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Secondary supply: There is no mentionable documented recycling of arsenic taking place. According to UNEP 

(2013) report “Recycling Rates of Metals” Old Scrap Ratio, Recycled Content and End-of-Life Recycling Rate 

are all below 1%. There are no data in respect to the methodologies that are used for the recycling of arsenic 

in EU. 

Uses: The major application area for arsenic compounds in the EU is the production of zinc together with the 

manufacture of glass (European Commission, 2018). 

 

Figure 4: EU uses of Arsenic  

Table 2. Uses and possible substitutes 

Application Share Substitutes SubShare Cost Performance 

Glassmaking 18% Sodium nitrate 25% 
Similar or lower 
costs Similar 

Glassmaking 18% Potassium nitrate 25% 
Similar or lower 
costs Similar 

Glassmaking 18% Cerium oxide 25% 
Similar or lower 
costs Similar 

Glassmaking 18% No substitute 25%  no substitute 

Electronics 1% not assessed, under 10% 100%  no substitute 

Chemicals 7% not assessed, under 10% 100%  no substitute 

Alloys 5% not assessed, under 10% 100%  no substitute 

Zinc production 
(Electrowinning 
of zinc) 69% Diantimony trioxide (Sb2O3) 25% 

Similar or lower 
costs Similar 

Zinc production 
(Electrowinning 
of zinc) 69% 

Antimony potassium tartrate 
((K2Sb2(C4H2O6)2)) 25% 

Similar or lower 
costs Similar 

Zinc production 
(Electrowinning 
of zinc) 69% No substitute 50%  no substitute 
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Substitution: Depending on the application there are different possibilities of substituting arsenic. (European 

Commission, 2018b; ECHA, 2010; USGS, 2019)  

Other issues:  
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MARKET ANALYSIS, TRADE AND PRICES 

GLOBAL MARKET 

Table 3. Arsenic metal supply and demand in metric tonnes, 2016-2020 average (CN2804800) 

Global 

production 

Global 

Producers 

EU consumption EU Share EU Suppliers  Import reliance 

42000 tonnes 

 

China 53% 

Peru 27% 

Morocco 14% 

1260 tonnes  3% China 93% 

Japan 3.6% 

UK 2.9% 

27% 

 

Commercial-grade arsenic trioxide is recovered as a by-product from dust and residues produced during the 
treatment of ores or concentrates of metals such as copper, gold, and lead. The subsequent reduction of 
arsenic trioxide results in pure arsenic metal (USGS, 2018). The US is the world’s leading consumer of 
chromated copper arsenate (CCA) used in wood preservatives. This application, as well as many other 
applications of arsenic, is highly restricted in the EU for consumer protection.  However, globally the main use 
of arsenic nowadays is for the production of gallium-arsenide, indium-arsenide and indium-gallium-arsenide 
semiconductors found in solar cells, in other electronic equipment such as mobile phones, and in various forms 
of herbicides, pesticides and insecticides (Mmta, 2016). The EU market shows different consumption patterns, 
as the main use is zinc production. China holds the major share in the arsenic trioxide market, with a share of 
37%. The biggest market players include Managem Mining Group, Hunan Gold Group, China National Gold 
Group Corporation and Chenzhuo Tangtao Environmental. Other significant producers include Dundee 
Precious Metals Tsumeb and Umicore (Market Watch, 2022). 

EU TRADE 

For the purpose of this assessment, Arsenic is evaluated at both extraction and processing stage. 

Table 4. Relevant Eurostat CN trade codes for Arsenic. 

CN trade code Title 

28048000 Arsenic 

Eurostat (2021) reports two trade codes including arsenic: CN8 28048000 “Arsenic” and CN8 28112910 

“Sulphur Trioxide "Sulphuric Anhydride"; Diarsenic Trioxide”.  As indicated in the previous criticality 

assessment and factsheet, it has been decided not to use the trade code 28112910 in further evaluation of 

criticality, as it could not be determined whether this code measures only diarsenic trioxide or Sulphur trioxide 

as well. UNCOMTRADE database provides trade data under the code 281219 as arsenic trichloride and other 

chloride and chlorides oxides. It is difficult to derive arsenic trichloride data from this. Therefore, the following 

trade figure is based solely on arsenic metal. The EU is a net importer of arsenic metal (CN8 28048000) 

between 2016 and 2020. The annual imports of arsenic metal during this period were above 500 with a peak 

in 2017 reaching 716 tonnes. The exports ranged between 36 and 51 tonnes between the same period. 
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Figure 5. EU trade flows for Arsenic metal from 2000 to 2021 (based on Eurostat, 2021) 

The main supplier of arsenic metal for the EU is China covering 90% of the total imports. On average EU 

imported about 400 tonnes of Arsenic metals from China in past 20 years. The import from other suppliers are 

Japan (6%) and USA (8%) (Eurostat, 2022). 

There are no export quotas or restrictions by suppliers of the EU; however, Morocco imposes taxes of up to 

25% on arsenic and arsenic sulphides. The EU has trade agreements with Namibia and Japan in place. (OECD, 

2019). 

 

Figure 6. EU Import of Arsenic metal, by country between 2000-2021 (based on Eurostat, 2021). 
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PRICE AND PRICE VOLATILITY 

Arsenic prices are dependent on the form in which it is brought on to the market (either as arsenic metal from 

China or arsenic trioxide from China or Morocco). From 2012 to 2016, prices for arsenic metal increased from 

€ 1.3/kg to € 1.7/kg. This is due to the increased demand for gallium-arsenide driven by high-tech applications 

and the growth of the digital industry (USGS, 2014). In 2017 and 2018, arsenic metal prices showed a relatively 

strong decrease to € 1.4/kg and € 1.2/kg, respectively (USGS, 2017). Price drivers can be attributed to a 

combination of high supply risk and diversified market policy of China. On the other hand, there is a growing 

demand for China increasing its need for imports from overseas sources. Arsenic price volatility was around 

22% between 2016 and 2020. In this period, price volatility was mostly disturbed by the price changes from € 

1.2/kg in 2018 to € 1.7/kg in 2019. After 2019, the arsenic price started to decrease again, which turns into a 

relatively high volatility in the 2016-2020 period. 

 

Figure 7. Annual average price of arsenic metal between 2000 and 2020, in US$/kg and €/kg (based on 

USGS, 2021)2. Dash lines indicate average prices for 2000-2020. 

OUTLOOK  

Arsenic trioxide production experienced fluctuations in recent years but the overall trend shows a decline. The 

arsenic world market is foreseen to shrink due to the tighter environmental regulations which are to be applied 

(MCGroup, 2022). At the same time, it is expected that specific industrial applications, such as marine timber, 

                                                           
2 Values in €/kg are converted from original data in US$/kg by using the annual average Euro foreign exchange 
reference rates from the European Central Bank 
(https://www.ecb.europa.eu/stats/policy_and_exchange_rates/euro_reference_exchange_rates/html/eurof
xref-graph-usd.en.html) 

https://www.ecb.europa.eu/stats/policy_and_exchange_rates/euro_reference_exchange_rates/html/eurofxref-graph-usd.en.html
https://www.ecb.europa.eu/stats/policy_and_exchange_rates/euro_reference_exchange_rates/html/eurofxref-graph-usd.en.html
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plywood roofing, and utility poles, will continue to use CCA-treated wood. The use of high-purity arsenic metal 

will also continue to be an important input for military, space, and telecommunications, and in solar cells. In 

addition, new prospects for arsenic trioxide arise from the increased penetration of GaAs-based LEDs and 

GaAs wafers in Wi-Fi applications (MCGroup, 2022; USGS, 2019). The EU is heavily dependent on arsenic metal 

from China (about 90%), in addition to Japan and Hong Kong. There are potential mineral resources and 

producing mines for arsenic within EU that are mainly related to gold-bearing volcanic mass sulphide deposits 

or carbonate replacement as well as gold epithermal mineral systems. An example is the Olympias mine in 

northern Greece which hosts a gold-rich polymetallic (Pb, Zn, Au, Ag) carbonate replacement deposit and 

produces sphalerite, galena and arsenopyrite concentrates. The mine produces approximately 120,000 tonnes 

of gold arsenopyrite-pyrite concentrate with Au grade ranging from 18 to 35 g/t and As from 7 to 14%. The 

majority of such concentrates from the EU are shipped to China with some quantities delivered to Russia as 

well. Concentrate producers are however not paid for the presence of As but are penalized instead. The 

COVID-19 pandemic did not seem to have any real impact on production however delays in the shipment of 

pure arsenic from Asia to Europe as well as a rise in transport costs were reported. 

DEMAND 

GLOBAL AND EU DEMAND AND CONSUMPTION 

 

Figure 8. Arsenic (CN 280480) processing stage apparent EU consumption. Production data through WMD 

(2022) for diarsenic trioxide is available for 2008-2020. Consumption is calculated in arsenic content (EU 

production+import-export). 
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Arsenic processing stage EU consumption is presented by HS code CN 280480 Arsenic. Import and export data 

is extracted from UNComtrade (2021). Production data is extracted from WMD (2022) for extraction stage 

diarsenic trioxide (arsenic content 75.7 %).  

This demand is mainly covered by only one domestic source – Belgium is producing 67% of EU supplies of 

arsenic (content) (Eurostat 2022; WMD, 2022). 

Based on UNComtrade (2022) and WMD (2022) average import reliance of arsenic is 31.0 % for 2008-2020. 

EU USES AND END-USES 

The major application area for arsenic compounds in the EU is the production of zinc together with the 

manufacture of glass (European Commission, 2018).  

In this assessment, the share of arsenic by application was estimated based on the manufacturing and use 

mass flow of diarsenic trioxide in the EU, reported by ECHA (2010). According to this study, the main 

application of diarsenic trioxide in the EU is zinc production.  

Another important sector using diarsenic trioxide in the EU is special glass production.  

The chemicals industry mainly produces other arsenic compounds, as well as ultra-pure arsenic metal for the 

semiconductor and electronics industry.  

The connectivity to the raw materials gallium and indium through the use as gallium and indium arsenide in 

semiconductors should be mentioned here. However, quantitatively this only plays a minor role in the use of 

arsenic in the EU (0.1%). 

Arsenic metal is used for alloys, e.g. in lead alloys. It is also used in building & construction work and municipal 

supply (e.g. electricity, steam, gas, water) and sewage treatment (ECHA, 2019).  

The breakdown of arsenic by application in the EU can be seen in Figure 9. 

 

Figure 9. End-uses of Arsenic in the EU, calculation based on (ECHA 2010) by JRC. 
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No more recent data on the arsenic end use distribution in the EU is available.  Presented numbers were cross-

checked for current validity in an expert consultation (SCRREEN workshop 2021). 

Table 5 Arsenic applications, 2-digit and associated 4-digit NACE sectors, and value added per sector for 

2018 (* for 2014) (Eurostat, 2021) 

Applications 2-digit NACE sector 4-digit CPA Value added of 
NACE 2 sector (M€) 

Zinc production 
(Electrowinning of 
zinc)  

C24 – Manufacture 
of basic metals  

C2443 – Lead, zinc and tin 
production  

71,391 

Glassmaking  C23 – Manufacture 
of non-metallic 
mineral products  

C2319 – Manufacture and 
processing of other glass, including 
technical glassware  

69,888 

Chemicals (As 
compounds, ultra-
pure arsenic metal)  

C20 – Manufacture 
of chemicals and 
chemical products  

C2013 – Manufacture of other 
inorganic basic chemicals; C2059 – 
Manufacture of other chemical 
products n.e.c.  

117,093* 

Alloys  C24 - Manufacture of 
basic metals  

C2443 – Lead, zinc and tin 
production; C2445 – Other non-
ferrous metal production  

71,391 

Electronics (Circuit 
boards, GaAs wafers 
and semiconductors)  

C26 – Manufacture 
of computer, 
electronic and optical 
products  

C2611 – Manufacture of electronic 
components; C2612 – Manufacture 
of loaded electronic boards  

84,021* 

 
Figure 10. Value added per 2-digit NACE sector over time (Eurostat, 2022) 
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APPLICATIONS OF ARSENIC IN THE EU:  

Uses of inorganic arsenic are widespread and occur in many different sectors (ECHA, 2010; ISE, 2019; USGS, 

2019). 

METALLURGY 

The main application of diarsenic trioxide in the EU is the electrowinning process for zinc production. Its main 

purpose is the removal for impurities such as copper, cobalt, nickel, etc. Arsenic metal is also used in lead 

alloys to improve strength and castability. Furthermore, it is used as antifriction additive in alloys for bearings. 

GLASS SECTOR 

Diarsenic trioxide is used in the special glass sector to produce lighting glass, optical glass, laboratory and 

technical glassware, etc. for the purpose of decolourization purposes, as enamel or as fining agent. 

Germanium-arsenide-selenide or gallium arsenide is used for specialty optical materials. Gallium arsenide is 

additionally an alternative for zinc selenide in laser systems for lenses and rear mirrors, providing high 

toughness and durability. 

CHEMICALS FOR THE ELECTRONIC SECTOR 

There is a production of arsenic compounds for application in the electronics sector. High-purity arsenic metal 

is used to produce gallium-arsenide, indium-arsenide, and indium-gallium-arsenide semiconductors. These 

semiconductors have many applications in the electronics sector, e.g. in LEDs, infrared detectors, lasers, 

computer or biomedical, communications. They are also used to produce photovoltaic panels. Additionally, 

arsenic is investigated as a doping agent for cadmium telluride solar panels for increasing cell voltage of these 

thin film solar devices. Traditionally copper is used for this treatment. However, studies have shown great 

potential for arsenic, phosphorus, and antimony. (Kartopu, G. et al., 2019). Most of the arsenic consumption 

for semiconductors takes place in China (SCRREEN 2021). Arsenic is also used in the production of lead-acid 

batteries (Grund et al., 2012).  

FURTHER ARSENIC USES OUTSIDE THE EU 

The use of arsenic in the electronics sector takes mainly place in China but is not completely absent in the EU 

and thus already described in the applications of arsenic in the EU. Applications of arsenic, which are not at all 

relevant in the EU production, are within the agricultural sector. 

AGRICULTURE 

Chromated copper arsenate can be used in forestry as a wood preservation and as herbicide and insecticide 

in agriculture (Grund et al., 2012). Due to environmental implications, this use is highly restricted in the EU 

but still applied in some countries like the US. The same applies to the use of arsenic in fertilizers, fireworks 

and pesticides. 
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SUBSTITUTION 

Table 6. Potential substitution options for arsenic in main uses 

Application Share Substitutes SubShare Cost Performance 

Glassmaking 18% Sodium nitrate 25% 
Similar or lower 
costs Similar 

Glassmaking 18% Potassium nitrate 25% 
Similar or lower 
costs Similar 

Glassmaking 18% Cerium oxide 25% 
Similar or lower 
costs Similar 

Glassmaking 18% No substitute 25%  no substitute 

Electronics 1% not assessed, under 10% 100%  no substitute 

Chemicals 7% not assessed, under 10% 100%  no substitute 

Alloys 5% not assessed, under 10% 100%  no substitute 

Zinc production 
(Electrowinning 
of zinc) 69% Diantimony trioxide (Sb2O3) 25% 

Similar or lower 
costs Similar 

Zinc production 
(Electrowinning 
of zinc) 69% 

Antimony potassium tartrate 
((K2Sb2(C4H2O6)2)) 25% 

Similar or lower 
costs Similar 

Zinc production 
(Electrowinning 
of zinc) 69% No substitute 50%  no substitute 

Depending on the application there are different possibilities of substituting arsenic. (European Commission, 

2018b; ECHA, 2010; USGS, 2019)  

METALLURGY 

Zinc production: possible alternatives for diarsenic trioxide in the electrowinning of zinc are diantimony 

trioxide (Sb2O3) and antimony potassium tartrate (K2Sb2(C4H2O6)2).  

Alloys: There is no current option to substitute in the application in lead alloys as these are being phased out. 

Copper foil: The study by the European Commission on Inorganic arsenic compounds (2018b) found an 

application of an alternative for arsenic in copper foils, the name was not disclosed. At the time of the study, 

it has been used for approx. 30% of the production showing similar physical properties. 

Gold electroplating: no suitable alternatives considering technical and economic feasibility have been found.  

GLASS SECTOR 

Glass production: there is continuous research going on into replacing arsenic in special glass production, 

however, alternatives are currently not available, where very high-quality glass is required.  
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There are no alternatives for arsenic in some optical filter glass, as they rely on the intrinsic properties for 

arsenic.  

Some glass-ceramic hobs are now arsenic-free but producing clear glass hobs without arsenic remains a 

difficult challenge.  

There are alternatives for fining agents: sodium sulphate and antimony trioxide for lead crystal, 

sodium/potassium nitrates with antimony trioxides in special glasses, as well as cerium oxide.  

There are also alternative decolourising agents: antimony trioxide as decolourising agent for glass and as 

opacifier in ceramics and enamels, selenium for lead crystal, cerium oxide in special glass and as opacifier in 

ceramics and enamels.  

ELECTRONICS SECTOR 

Semiconductors: Gallium-arsenide can be replaced by indium-phosphide, gallium- nitrate and silicon-

germanium. (USGS, 2019). 

Specifically, for power amplifiers Ga-As, can be replaced with silicon based complementary metal oxides for 

midtier third generation handsets (USGS, 2021) 

Defence-related applications: So far, no effective substitute for gallium-arsenide based integrated circuits 

exists.  

For heterojunction bipolar transistors, silicon-germanium is also an effective substitute for GaAs use (USGS 

(2021). 

Alternatives for GaAs laser diodes include indium phosphide for some specific wavelengths, and helium-neon 

laser compete with GaAs in visible laser diode applications (USGS 2021) 

OTHER: AGRICULTURE, FIREWORKS, AND WOOD PRESERVATION 

There are a number of copper-based alternatives to CCA as well as boron-based preservatives.  Also, timber 

itself can be replaced by concrete, plastic composite materials etc. negating the need for wood preservatives 

altogether. USGS (2021). 

SUPPLY 

EU SUPPLY CHAIN  

According to (WMD, 2022) the EU production of arsenic oxide was 1000 tonnes produced through  the 

smelting or roasting of nonferrous metal ores, concentrates or copper smelter dusts in Belgium (Valenzula, 

2000). This production corresponds to 732 tonnes of elemental arsenic. The EU demand for 2020 was 1600 

tonnes which was covered by the importing of about 600 tonnes corresponding to an import reliance of 37.5% 

(Eurostat, 2022). However, this estimation is incomplete for arsenic because there were no figures on the 
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trade of diarsenic trioxide. Therefore, in this assessment, the EU supply risk, calculated mainly based on EU 

import and domestic production, was excluded.  

The company Vital Materials Co. based in Belgium manufactures gallium arsenide substrates which are used 

as semiconductors in wireless communication applications for example. Another Belgian company KBM 

Affilips manufactures a wide range of master alloys, such as lead-arsenic, copper arsenic, or lead-arsenic-

antimony alloys. Overall, there are eight companies having registered arsenic use with ECHA in Belgium, 

France, Spain, Slovakia, Germany, and Luxembourg (ECHA, 2019; Vital Materials Co., 2019; KBM Affilips, 2019).  

Only two companies produce diarsenic trioxide in the EU. Also, the number of importers is very limited. ECHA’s 

study concludes a very low level of complexity of the arsenic supply chain, as 88% of arsenic used in the EU is 

concentrated in the industry sectors of: glass production and recycling, electronics, chemicals and copper and 

zinc metallurgy (as As is used for the manufacturing of specific alloys).  About few dozen of Companies use 

arsenic trioxide in their production chain (European Commission, 2018b). 

SUPPLY FROM PRIMARY MATERIALS  

GEOLOGY, RESOURCES AND RESERVES OF ARSENIC  

GEOLOGICAL OCCURRENCE 

Arsenic is an element stemming predominantly from natural sources occurring ubiquitously in the earth’s crust 

with a concentration of 1.0-2.0 ppm which is why it is considered a rare element. (Lebensmittelchemisches 

Institut, 2010) Arsenic can occur in its elemental form, but usually does not occur in large deposits rather as a 

component in other minerals. It may be obtained as a by-product from copper, gold and lead smelter flue 

dust, as well as from roasting arsenopyrite, the most abundant ore mineral of arsenic (USGS, 2021). 

GLOBAL RESOURCES AND RESERVES 

World reserves data are unavailable, as arsenic is mainly produced as a by-product via the processing of 

various ores but are thought to be more than 20 times of the annual world production in 2021 (59,000 t) 

according to USGS data (USGS, since 2000).  

There are recoveries of orpiment (As2S3) and realgar (AsS) occurrences in China, Peru and the Philippines. 

China has stockpiled orpiment and realgar from gold mines for later recovery of arsenic. Arsenic occurrences 

are associated with copper-gold ores in Chile and gold deposits in Canada. It can also be recovered from 

enargite, a copper mineral. Diarsenic trioxide was produced at the hydrometallurgical complex of Guemassa, 

Morocco, from cobalt arsenide ore (USGS, 2021). 

EU RESOURCES AND RESERVES 

For the EU there is only resource data available for Poland (Erreur ! Référence non valide pour un signet.). 
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Table 7 Resource data for the EU compiled in the European Minerals Yearbook at Minerals4EU (2019) 

 

Country 

 

Reporting code 

 

Commodity 

 

Quantity 

 

Unit 

 

Grade 

Code 

Resource 

Type 

Poland Nat. rep. code Arsenic 10,000 t 4.35% A+B+C1 
Poland Nat. rep. code Arsenic 10,000 t 3.33% C2+D 
Poland Nat. rep. code Arsenic ore 230,000 t  A+B+C1 
Poland Nat. rep. code Arsenic ore 300,000 t  C2+D 

According to Minerals4EU (2019) there is exploration activity both in Portugal and in Poland. In Portugal there 

were 10 active exploration licences in 2013 for occurrences including arsenic with various other commodities. 

In 2013 in Poland there was one exploration licence active exploring an occurrence of arsenic with other 

minerals. 

WORLD AND EU PRODUCTION 

Arsenic is an element of the earth’s crust and can be found in its elemental form, but commonly it is found as 

inorganic arsenic in the form of its sulphides. Additionally, it can occur in form of its oxides and in arsenic alloys 

as metal arsenide and arsenate. The recovery of arsenic is mainly done by heating arsenopyrite (FeAsS) or 

loellingite (FeAs2) under exclusion of air at 700°C in horizontal clay pipes. Thereby arsenic is sublimated and 

collected in cooled collectors and condensed.  

 
Figure 11. Global arsenic trioxide production between 1984 and 2020 [WMD (since 1984)]. 
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However, the production of diarsenic trioxide as a by-product in the extraction, processing and purification of 

copper, lead, cobalt and gold is the most important method of producing arsenic (Lebensmittelchemisches 

Institut, 2010).  

The further reduction of diarsenic trioxide to arsenic metal was believed to have accounted for all world output 

of commercial-grade (99%-pure) arsenic metal (USGS, 2019).  

The arsenic trioxide production per country according to WMD between 1984 and 2020 and according to USGS 

between 2000 and 2020 is presented in Figure 11 and Figure 12, respectively [WMD, 2022; USGS, 2021].  

 
Figure 12. Global arsenic trioxide production between 2000 and 2020 [USGS (since 2000)]. 

SUPPLY FROM SECONDARY MATERIALS/RECYCLING  

There is no mentionable documented recycling of arsenic taking place. According to UNEP (2013) report 

“Recycling Rates of Metals” Old Scrap Ratio, Recycled Content and End-of-Life Recycling Rate are all below 1%. 

There are no data in respect to the methodologies that used for the recycling of arsenic in EU. Vacuum 

pyrolysis has been proposed as environmentally technique for the recovery of As by GaAs-based e-waste such 

as end-of-life light-emitting diodes (LEDs). Arsenic and gallium can be recovered efficiently at the heating 

temperature of 1273 K, the processing time of 60 min, and the vacuum pressure of ∼20 Pa, while the total 

recovery efficiency can reach 95 wt %. Ga, As-Ga and As are recovered in district zones into the reactor (Zhan 

et al. 2018). 
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PROCESSING OF ARSENIC  

Arsenic is produced as a by-product through the thermal treatment of arsenopyrite (i.e. through the oxidative 

roasting of gold-bearing aresnopyrite or Au-ores containing arsenopyrite aiming to the increase of their 

leacheability). To obtain pure arsenic metal the first step is the thermal reduction of the raw material diarsenic 

trioxide with coke or iron, producing arsenopyrite (FeAsS) or loellingite (FeAs2). This is then heated in vacuum 

in horizontal sound tubes where elemental arsenic sublimates and returns to its solid state on the cold surface. 

In order to obtain arsenic metal with a purity greater 99.99999% necessary for semiconductor applications, 

multi-distilled diarsenic trichloride is reduced in hydrogen (ISE, 2019). 

OTHER CONSIDERATIONS  
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