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Raw Materials Factsheet

White phosphorus P,

Ecosystem Main uses

. Relevant for food additives, water treatment, agrochemicals,
Energy'lntens've metal treatment, pharmaceuticals, plastic additives, lubricants
Industries and other chemical applications. Also important for high-purity

phosphoric acid and phosphate-derived industrial chemicals.

Aerospace & Relevant for specialised chemical applications, fire-safety
systems, high-tech electronics, microchips, semiconductor
doping and advanced materials where elemental phosphorus is
difficult to substitute.

Defence

Mobility, Transport  Relevantfor lithium-ion battery electrolytes, especially LiPF,, and
for LFP battery value chains through phosphoric-acid-related
inputs. Also relevant for lubricants, plastic additives and
advanced electronic components.

& Automotive

Key Highlights at a Glance

- Essential with No Substitute: Phosphorus is indispensable in agriculture and many chemical
applications.

«  Production Is Highly Concentrated: Elemental phosphorus is produced mainly in China, the U.S,,
Kazakhstan and Vietnam.

«  Export Supply Is Tight: Only a small share of global production is traded, with Kazakhstan and Vietnam
dominating white phosphorus exports.

«  Very High EU Import Dependence: The EU relies on imports for about 99% of its elemental phosphorus
needs.

- Critical for High-Tech Industries: Supply disruptions could affect batteries, semiconductors, fire safety,
lubricants and water treatment.

- Secondary Production Is Not Yet Industrialised: Recovery from waste streams is possible but remains
mostly at pilot stage.

- Future Demand May Rise: Fertilisers remain the main driver, while LFP batteries could increase
phosphorus demand.

- Export Restrictions Add Risk: China, Egypt and Vietnam apply taxes or controls on phosphorus and
phosphate products.
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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 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 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 (G {#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/
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https://www.dgcx.ae/
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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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White phosphorous (elemental phosphorus)
Major uses in the EU in 2017°

B Food sector

B Water treatment
W Agrochemicals

B Metal treatment
B Pharmaceuticals
B Plastics additives
W Lubricants

B Miscellaneus

Globally, approximately 85% of phosphates produced for the market are processed into mineral
phosphorus fertilizers, while 10% are used to produce animal feed supplements. The remaining 5% is
utilized across various chemical industries, such as in the form of white phosphorus (also known as
elemental phosphorus, P.).

A 2014 study revealed that within this 5%, about 38% is used in detergents and cleaning products, 25%
in food and drink additives, 10% in metal production, 10% for water treatment to mitigate lead pipe
dissolution, 3% in specialized fertilizers (e.g., for aquaculture and aquaponics), and 3% in toothpaste.
The remaining 14% is allocated to various applications, including fuel cell electrolytes and medicines®.

5 SCRREENZ2. (2024). Phosphate rock and phosphorus: Factsheet update. European Union’s Horizon 2020 Research and Innovation
Programme. Retrieved 11.04.2025 from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets PHOSPHATE-update2.pdf
8 Brownlie, W., Sutton, M. A., Boer, M., Camprubi, L., Hamilton, H., Heal, K., Morgandi, T., Neset, T.-S., & Spears, B. (2022). Chapter 2.
Phosphorus reserves, resources and uses. https://doi.org/10.13140/RG.2.2.25016.83209
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Value chain (simplified)’

| Granulated . Directly used as
phesphate rock fertiliser
Double
* superphosphate
Nitrogen,
. Wet phosphoric . phosphorus &
acid potassium (NPK)
fertiliser
Phosphate rock ——
| Technical Industrial
phosphoric acid applications
Catalysts,
White P4°“_" FB biocides,
hosphorus | uhed | extraction
P Phosphoric Acid)
agents

Electroless nickel
g P4510 +  plating, flame
retardants

Glyphosate (pesticide), pharmaceuticals,
. NaH2PO2 - vitamin A, antiscale agents, flame-
retardants, catalysts, battery electrolytes

Food beverages, detergents & cleaners,
metal treatment, water treatment,
toothpaste, luminescent materials, NMR
references standard

u H3PO4 *

Lubricant
additives,
flotation agents,
insecticides

Flame
PCI3, PCI5, POCIZ d 3
plastic additives

Matchboxes,
pyrotechnics,
flame-
retardants

+ Red Phosphorus

7 Brownlie, W., Sutton, M. A., Boer, M., Camprubi, L., Hamilton, H., Heal, K., Morgandi, T., Neset, T.-S., & Spears, B. (2022). Chapter 2.
Phosphorus reserves, resources and uses. https://doi.org/10.13140/RG.2.2.25016.83209
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Substitution®?®
There are no substitutes for phosphorus in agriculture. Similarly, there are no alternatives to elemental
phosphorus or phosphate rock in chemical applications.

Global and EU production — phosphate rock

Global mine production™
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8 Jasinski, S. M. (2025). Phosphate rock. Mineral commodity summaries 2025 (pp. 134-135). U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 09.04.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-phosphate.pdf

9SCRREENZ2. (2024). Phosphate rock and phosphorus: Factsheet update. European Union’s Horizon 2020 Research and Innovation
Programme. Retrieved 11.04.2025 from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_PHOSPHATE-update2.pdf
' Figures are based on data provided by the U.S. Geological Survey.
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EU mine production

Country Production in 2024 (metric tons, marketable phosphate
rock i.e., beneficiated phosphate rock with P,0s)
Finland 900,000

Mine production of other European countries in 2024

Country Production in 2024 (metric tons, marketable phosphate
rock i.e., beneficiated phosphate rock with P,0s)
Turkey 800,000

Secondary production’?

In agricultural applications, phosphate rock can be replaced by secondary sources of phosphorus, such
as manure, sewage, and food waste (biogenic waste flows). Based on the extent to which recycled
biogenic waste substitutes mineral phosphate fertilizers (i.e., primary input materials), an EOL-RIR of
17% was estimated for 2012.

Processes have been developed to potentially produce elemental phosphorus from phosphorus-rich
waste streams. However, these technologies remain at the pilot stage, with no full-scale industrial
installations currently in operation.

Reserves™

Global reserves
Country Reserves (metric tons, , marketable phosphate

rock i.e., beneficiated phosphate rock with P,Os)

Morocco 50,000,000,000
China 3,700,000,000
Egypt 2,800,000,000
Tunisia 2,500,000,000
Russia 2,400,000,000
Algeria 2,200,000,000
Brazil 1,600,000,000
South Africa 1,500,000,000

" Jasinski, S. M. (2025). Phosphate rock. Mineral commodity summaries 2025 (pp. 134-135). U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 09.04.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-phosphate.pdf

2 SCRREENZ2. (2024). Phosphate rock and phosphorus: Factsheet update. European Union’s Horizon 2020 Research and Innovation
Programme. Retrieved 11.04.2025 from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_PHOSPHATE-update2.pdf
'3 Jasinski, S. M. (2025). Phosphate rock. Mineral commodity summaries 2025 (pp. 134-135). U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 09.04.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-phosphate.pdf
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EU reserves

Country Reserves (metric tons, , marketable phosphate
rocki.e., beneficiated phosphate rock with P,Os)
Finland 1,000,000,000

Processing stage — white phosphorus

Global producers at the processing stage

Currently, only four countries, China, the U.S., Kazakhstan, and Vietnam, produce elemental
phosphorus at an industrial scale, with China being the largest producer™ ™. In the U.S., elemental
phosphorus is primarily used to manufacture phosphorus trichloride for herbicide production. In other
countries, it is mainly used to produce high-purity phosphoric acid (also called thermal acid). In 2019,
thermal phosphoric acid accounted for about 50% of annual world production capacity of high-purity
phosphoric acid’®.

In2017, global production of elemental phosphorus was approximately 1,080,000 metric tons, of which
only about 17% was available for export. Roughly half of these exports came primarily from Kazakhstan
to Europe. Most of the U.S. exports were directed to a Brazilian subsidiary of the American company
Monsanto (now acquired by Bayer), rather than serving the domestic Brazilian market. The remaining
50,000 metric tons of exported elemental phosphorus were destined for Asia, particularly Japan, South
Korea, and Taiwan'’.

Following export restrictions by China and the U.S., Kazakhstan and Vietham now account for
approximately 90% of global white phosphorus exports. As a result, the international white phosphorus
market remains consistently tight, prompting widespread concern over the security of supply chains.
Disruptions in the white phosphorus supply would have severe consequences for the production of
numerous high-tech industrial products, including lithium-ion battery electrolytes (LiPFg), microchips
and semiconductor doping'® °.

Yy, H., Yoshida, R., Ohtake, H., Sasaki, Y., & Nagasaka, T. (2024). White phosphorus production by a carbothermic reduction of upcycled
crude phosphoric acid. Resources, Conservation and Recycling, 211, 107868. https://doi.org/10.1016/j.resconrec.2024.107868

'S SCRREENZ2. (2024). Phosphate rock and phosphorus: Factsheet update. European Union’s Horizon 2020 Research and Innovation
Programme. Retrieved 11.04.2025 from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_PHOSPHATE-update2.pdf
'8 Jasinski, S. M. (2024). Phosphate rock [advance release]. 2019 Minerals Yearbook (pp. 56.1-56.11). U.S. Department of the Interior, U.S.
Geological Survey. Retrieved 10.04.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-phosphate.pdf

7Yu, H., Yoshida, R., Ohtake, H., Sasaki, Y., & Nagasaka, T. (2024). White phosphorus production by a carbothermic reduction of upcycled
crude phosphoric acid. Resources, Conservation and Recycling, 211, 107868. https://doi.org/10.1016/j.resconrec.2024.107868

'8 European Sustainable Phosphorus Platform. (2023, June 10). ESPP input on phosphorus to the EU Critical Raw Materials and Strategic Raw
Materials. Retrieved 11.04.2025 from
https://www.phosphorusplatform.eu/images/Regulatory%20activities/ESPP%20input%20phosphorus%20CRMs%20SRMs%2010_6_23.pdf
"Yu, H., Yoshida, R., Ohtake, H., Sasaki, Y., & Nagasaka, T. (2024). White phosphorus production by a carbothermic reduction of upcycled
crude phosphoric acid. Resources, Conservation and Recycling, 211, 107868. https://doi.org/10.1016/j.resconrec.2024.107868
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As a side note, there has been a global shift toward producing purified wet-process phosphoric acid
(PPA) instead of thermal phosphoric acid, due to its lower production costs and the absence of
hazardous waste disposal issues associated with elemental phosphorus?. Increasingly, PPA is being
used to manufacture inorganic phosphates for food and beverages, toothpaste, and pharmaceuticals,
replacing thermalacid in these applications. Consequently, elemental phosphorusis primarily reserved
for applications where it is essential and where demand is growing, such as in electronics, battery
electrolytes, fire safety systems, hydraulic fluids and lubricants, and water treatment. Moreover, PPA is
also required for certain advanced technologies, including producing LiFePO, for LFP battery cathodes,
and phosphoric acid fuel cells (PAFCs)?".

Demand

Global demand??
Globally, consumption of phosphorus pentoxide (P.Os) was estimated to be about 50,000,000 metric
tonsin 2019.

EU demand

Between 2016 and 2020, the EU's average annual apparent consumption of phosphate rock was
5,710,000 metric tons of P,Os. The EU was 82% reliance on import and the main suppliers were
Morocco (27%), Russia (24%), Finland (18%), Algeria (10%), and Israel (7%).

The EU consumption of elemental phosphorus is 79,500 metric tons of P, on average over the 2019-
2020 period with an import reliance of 98.9%2%. The main and only suppliers of the EU were China (4%),
Vietnam (25%, production largely dependent on electricity from China) and Kazakhstan (70%)2* 2°,

20 Jasinski, S. M. (2024). Phosphate rock [advance release]. 2019 Minerals Yearbook (pp. 56.1-56.11). U.S. Department of the Interior, U.S.
Geological Survey. Retrieved 10.04.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-phosphate.pdf

2 European Sustainable Phosphorus Platform. (2023, June 10). ESPP input on phosphorus to the EU Critical Raw Materials and Strategic Raw
Materials. Retrieved 11.04.2025 from
https://www.phosphorusplatform.eu/images/Regulatory%20activities/ESPP%20input%20phoput%20phosphorus%20CRMs%20SRMs%201
0_6_23.pdf

22 Brownlie, W., Sutton, M. A., Boer, M., Camprubi, L., Hamilton, H., Heal, K., Morgandi, T., Neset, T.-S., & Spears, B. (2022). Chapter 2.
Phosphorus reserves, resources and uses. https://doi.org/10.13140/RG.2.2.25016.83209

2 SCRREEN?2. (2024). Phosphate rock and phosphorus: Factsheet update. European Union’s Horizon 2020 Research and Innovation
Programme. Retrieved 11.04.2025 from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_PHOSPHATE-update2.pdf
2 European Sustainable Phosphorus Platform. (2023, June 10). ESPP input on phosphorus to the EU Critical Raw Materials and Strategic Raw
Materials. Retrieved 11.04.2025 from
https://www.phosphorusplatform.eu/images/Regulatory%20activities/ESPP%20input%20phoput%20phosphorus%20CRMs%20SRMs%201
0_6_23.pdf

% plananska, J. (2023, July 10). Urgent need for developing phosphorus processing capacity in Europe. Norge Mineraler. Retrieved 14.04.2025
from https://www.norgemineraler.com/en/media/urgent-need-for-developing-phosphorus-processing-capacity-in-europe/
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Future supply and demand trends
Future supply

Global phosphate production capacity, measured in terms of P,O. content, is projected to rise to
70,600,000 metric tons by 2028 from 65,000,000 metric tons in 2024. Ongoing capacity expansions in
phosphate rock production are expected to be completed by 2027 in Brazil, Kazakhstan, Mexico,
Morocco, and Russia. In addition, major new mining projects planned for completion after 2027 are
under development in Canada, the Republic of the Congo (Brazzaville), Guinea-Bissau, and Senegal®®.

Overall, global phosphoric acid production capacity is projected to increase by 10% between 2023 and
2028, reaching 70,600,000 metric tons P,O.. The most significant growth is expected in 2026 and 2027,
driven by substantial investments already in progress. The majority of new capacity is anticipated from
established producers in Morocco and Saudi Arabia, with smaller expansions also expected in India,
Brazil, and Egypt?’.

New mines in Australia and Canada are being developed primarily to supply LFP battery cathode active
material (CAM) production?®. In Canada, two mines and associated PPA plants are underway. One
company will focus exclusively on LFP CAM, including its own iron phosphate production, while the
other will produce high-purity phosphoric acid for both LFP CAM and existing food and industrial
markets®.

Future demand

Demand for phosphate rock is primarily driven by its use as a fertiliser for commodity crop production®.
World consumption of P,Os in fertilizers was projected to increase to 51,800,000 metric tons by 2028.
The leading regions for growth were expected to be Asia and South America®'. In a business-as-usual
scenario, global phosphorus requirement for fertilizers will overtake global supply after 2040. In a very
optimistic scenario where fast deployment enables full phosphorus recycling from wastewater and
additional mining facilities, global phosphorus requirement for fertilizers overtakes global supply after
2045%,

Itis estimated that that global demand for phosphorus for LFP batteries could, in a high scenario, reach
3,000,000 metric tons of phosphorus (tP*) annually by 20503%.

% Jasinski, S. M. (2025). Phosphate rock. Mineral commodity summaries 2025 (pp. 134-135). U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 09.04.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-phosphate.pdf

% Cross, L., Gruére, A., de Sousa, J., & Chtioui, H. (2024, July). Medium-term fertilizer outlook 2024-2028: Summary report. International
Fertilizer Association. Retrieved 11.04.2025 from https://api.ifastat.org/reports/download/14147

% Jasinski, S. M. (2024). Phosphate rock. Mineral Commodity Summaries 2024 (pp. 134-135). U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 14.04.2025 from https://pubs.usgs.gov/periodicals/mcs2024/mcs2024-phosphate.pdf

2 Jasinski, S. M. (2025). Phosphate rock. Mineral commodity summaries 2025 (pp. 134-135). U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 09.04.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-phosphate.pdf

30 SCRREEN?2. (2024). Phosphate rock and phosphorus: Factsheet update. European Union’s Horizon 2020 Research and Innovation
Programme. Retrieved 11.04.2025 from https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_PHOSPHATE-update2.pdf
31 Jasinski, S. M. (2025). Phosphate rock. Mineral commodity summaries 2025 (pp. 134-135). U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 09.04.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-phosphate.pdf

%2 Nedelciu, C. E., Ragnarsdottir, K. V., Schlyter, P., & Stjernquist, |. (2020). Global phosphorus supply chain dynamics: Assessing regional
impact to 2050. Global Food Security, 26, 100426. https://doi.org/10.1016/j.gfs.2020.100426

3 11tP=3.07 tPOs = 2.29 tP,0s

34 European Sustainable Phosphorus Platform. (2022, April 17). ESPP Phosphorus fact sheet (Version 17/4/2022). Retrieved 14.04.2025 from
https://www.phosphorusplatform.eu/images/download/ESPP%20Phosphorus%20fact%20sheet%20v17_4_22.pdf
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Export restrictions
It should be noted that regulations are dynamic and subject to change over time.

Major producing countries at the Export restrictions (2022)*
extraction stage
China Licensing requirement on natural calcium phosphates, natural

aluminium calcium phosphates & phosphatic chalk, unground;
Natural calcium phosphates, natural aluminium calcium
phosphates & phosphatic chalk, ground

Egypt Other export measures on natural calcium phosphates, natural
aluminium calcium phosphates & phosphatic chalk, unground;
natural calcium phosphates, natural aluminium calcium
phosphates & phosphatic chalk, ground

Vietnam Export tax on natural calcium phosphates, natural aluminium
calcium phosphates & phosphatic chalk, unground; natural
calcium phosphates, natural aluminium calcium phosphates &
phosphatic chalk, ground

Since 2009, China has implemented a quota system for phosphate rock exports, with the export quota
gradually reduced from 1,500,000 metric tons in 2009 to 800,000 metric tons in 2018. As of January 1,
2019, the Ministry of Commerce of China suspended the export quota management for phosphate rock,
replacing it with a licensing system?®.

Major producing countries at the Export restrictions®’
processing stage

China Export tax on phosphorus
Vietnam Export tax on phosphorus

Since 2005, China has imposed 20% export tax on elemental phosphorus®. Additionally, since 2021,
China has imposed other export measures on fertiliser ingredients (i.e., carrying out inspections on
import and export chemical fertilizers strictly under the latest regulations)®. That instruction was
interpreted by markets that China would continue to curb and limit its fertilizer exports“.

3 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 19.02.2025, from
https://www.oecd.org/en/topics/export-restrictions-on-critical-raw-materials.html

%vYang, L., Xue, C., Liu, Z., & Zhang, W. (2021, May 28). Phosphorus Chemical Industry Analysis Framework (5t Tl 47 F1HEZR). Guosen
Securities. Retrieved 14.04.2025 from https://pdf.dfcfw.com/pdf/H3_AP202105281494446888_1.pdf

37 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 19.02.2025, from
https://www.oecd.org/en/topics/export-restrictions-on-critical-raw-materials.html

®Yang, L., Xue, C., Liu, Z., & Zhang, W. (2021, May 28). Phosphorus Chemical Industry Analysis Framework (B{E T1T 53 H7HEZE). Guosen
Securities. Retrieved 14.04.2025 from https://pdf.dfcfw.com/pdf/H3_AP202105281494446888_1.pdf

39 National Development and Reform Commission. (2021, September 22). Notice on ensuring the supply and price stability of domestic
fertilizers in the near future (EZ & BIUUEZEI 1R THITS G5 — &N R E N CRECRELFR (T T/ERYE%). The Central People's Government
of the People's Republic of China. Retrieved 14.04.2025 from https://www.gov.cn/zhengce/zhengceku/2021-09/24/content_5639088.htm
“Tinti, E., & Chen, C. (2021, October 5). China’s fertilizer exports ban raises worries from global markets. Fastmarkets. Retrieved 14.04.2025
from https://www.fastmarkets.com/insights/chinas-fertilizer-exports-ban-raises-worries-from-global-markets/
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In the U.S., since 2000, red phosphorus, white phosphorus (also known as yellow phosphorus) and
hypophosphorous acid (and its salts) have been identified as key precursors in the illicit production of
methamphetamine. As designated List | chemicals, their handling is subject to regulatory controls
under the Controlled Substances Act, including requirements for registration, recordkeeping, reporting,
and import/export compliance®’.

Alternative suppliers

In agriculture, phosphorus is a key component of fertilizers, which are critical for plant growth. In
industry, phosphorus is used in the production of detergents, flame retardants, and other chemicals.
The 3 main countries suppliers of these critical materials for the EU industry are China, United States
and Vietnam.

Alternative suppliers based in EU member-states

Name Localisation Website

https://www.yara.fi/tietoa-
Yara, Siilinjarvi mine Finland yarasta/yara-
suomi/toimipaikat/siilinjarvi/

WTC Products B.V Netherlands https://wtcproducts.eu/
Azomures Romania https://www.azomures.com/en/
Prayon Belgium https://www.prayon.com/en/
Altichem France https://www.altichem.fr/
European Sustainable Phosphorus EU https://www.phosphorusplatform.eu
Platform /

41 Drug Enforcement Administration. (2000, September 25). Control of red phosphorus, white phosphorus and hypophosphorous acid (and
its salts) as List | chemicals. Federal Register, 65(186), 57577-57581. Retrieved 14.04.2025 from
https://www.federalregister.gov/documents/2000/09/25/00-24553/control-of-red-phosphorus-white-phosphorus-and-hypophosphorous-
acid-and-its-salts-as-list-i
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