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Raw Materials Factsheet

Natural graphite & graphene C

Ecosystem Main uses

Highly relevant for refractories used in steelmaking, foundries,

lubricants, friction products, steel recarburising, graphite molded

Industries parts, graphite foils and sheets, insulation and flame-retardant
applications.

Energy-Intensive

Aerospace & Relevant for advanced high-performance applications such as
aerospace materials, fuel cells, graphene-based technologies,
energy storage, nuclear reactors, heat sinks and other specialist
components.

Defence

Mobility, Transport  Highly relevant for lithium-ion battery anodes, especially battery-
grade spherical graphite used in EVs, energy storage systems and
high-end consumer electronics. Also relevant for friction
products such as clutch and brake linings.

& Automotive

Key Highlights at a Glance

China Dominates Mine Production: China accounts for about 78% of global natural graphite
production.

EU Production Is Minimal: Austria and Germany produce small volumes, while Sweden has an inactive
but production-ready mine.

Very High EU Import Reliance: The EU depends on imports for around 99% of its natural graphite
supply.

China Controls Battery-Grade Processing: China produces nearly all spherical graphite and most
global anode material.

Recycling Remains Limited: Recovery is still low due to technical challenges and low primary graphite
prices.

Battery Demand Is Rising Fast: Graphite use in lithium-ion batteries has grown sharply, driven by e-
mobility and energy storage.

New Supply Is Emerging: New projects are expected in East Africa, Australia, Canada, the U.S. and
Sweden.

Export Controls Increase Risk: China and India apply export measures on natural graphite 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 (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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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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Natural graphite & graphene

Graphite is one of four forms of crystalline carbon. When the graphite structure is only a one-atom-thick
planar sheet, it is called graphene®.

Major end uses in the EU (average between 2012 and 2016)°

M Refractories for steelmaking
B Foundries

M Lithium-ion batteries

M Friction products

M Lubricants

M Steel recarburising

W Other

The worldwide end-use distribution of natural graphite in 2018 was estimated to be refractories (46%),
batteries (14%), foundries (14%), friction products (6%), lubricants (5%), recarburisers (4%), graphite
molded parts (2%), and others (9%)’.

5Stewart, A. A. (2024, December). Graphite [Advance Release]. 2021 Minerals Yearbook. U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 27.02.2025 from https://pubs.usgs.gov/myb/vol1/2021/myb1-2021-graphite.pdf

8 SCRREEN2. (2023, December). Natural Graphite: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme.
Retrieved 27.02.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets GRAPHITE_V1.pdf

7Damm, S. (2021). Rohstoffrisikobewertung — Graphit. DERA Rohstoffinformationen, 51, 116 S.; Berlin. Retrieved 27.02.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-
51.pdf?__blob=publicationFile&v=2
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Value chain (simplified)® ™

| Amorphous . Lubricants products, refractory industry (crucibles, ladles, molds,
(lowest quality) nozzles, troughs)

Powder metallurgy, fuel cell bi-polar plates, thermal materials,
Natural graphite Crystalline flake friction moderators, refractories, coatings, pencils, gaskets,
occurs in 3 forms (medium quality) lubricant applications, electrically conductive materials, rubber
compounds & other polymer systems

\ Vein/lump N High quality electrical motor brushes, battery anodes,
(highest quality) refractories, lubricants, advanced brake & clutch applications

Synthetic graphite, derived from petroleum needle coke, coal tar pitch, or other carbon sources, offers
higher purity but lower crystallinity than vein or flake graphite and is costlier to produce. It is favoured
for high-purity applications that require the highest carbon grades and the lowest level of impurities like
batteries and graphite shapes, while natural amorphous graphite is preferred for lower-grade or
powdered applications™.

Mass production of graphene requires cost-effective methods, making natural graphite a more
economical choice. However, only high-purity graphite (more than 99.9% fixed carbon) is used for
graphene production’.

8 Stewart, A. A. (2024, December). Graphite [Advance Release]. 2021 Minerals Yearbook. U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 27.02.2025 from https://pubs.usgs.gov/myb/vol1/2021/myb1-2021-graphite.pdf

9 Jara, A.D., Betemariam, A., Woldetinsae, G. & Kim, J. Y. (2019) Purification, application and current market trend of natural graphite: A
review, International Journal of Mining Science and Technology, Vol. 29, Issue 5, 2019, Pp. 671-689, ISSN 2095-2686,
https://doi.org/10.1016/j.ijmst.2019.04.003.

'° Drive sustainability. (2022). Graphite: Data summary 2022. Raw Material Outlook. Raw Material Outlook Platform. Retrieved 12.03.2025
from https://www.rawmaterialoutlook.org/data/sites/default/files/2023-05/DS_Graphite_ VC_2022_final.pdf

"SCRREENZ2. (2023, December). Natural Graphite: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme.
Retrieved 27.02.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_GRAPHITE_V1.pdf

2Kim, B., Park, Y., & Kang, K. (2018). Untreated natural graphite as a graphene source for high-performance Li-ion batteries. Batteries, 4(1),
13. https://doi.org/10.3390/batteries4010013

Funded by the The IDEALIST project has received funding from the European Union's
European Union Herizon Europe programme under the Grant Agreement number no.

101138366



https://www.rawmaterialoutlook.org/data/sites/default/files/2023-05/DS_Graphite_VC_2022_final.pdf

IDEALIST

Applications Commonly used natural graphite type or requirements™®

Crystalline flake graphite of large flake sizes for the
production of shaped refractory products; amorphous
graphite in monolithic graphite-containing products
Crystalline flake graphite

Requiring carbon content higher than 98% (synthetic

Refractory products

Foundry industry
Friction products (e.g., clutch and brake

linings) graphite plays an important role in this application)
Crystalline flake and amorphous graphite but the former is
Lubricants preferred due to its higher carbon content (synthetic

graphite is preferred in this application)

Fine-grained secondary natural graphite, a waste product
from the production of battery-grade spherical graphite
(synthetic graphite is preferred in this application)

Recarburising agent in the production of cast
iron and iron alloys

Graphite molded parts (e.g., carbon brushes,
electrodes for spark erosion, high-
performance heat sinks, furnace components)
Graphite foils and sheets for the production of
sealingrings, discs and flaps and as a flame
retardant

(Synthetic graphite is preferred in this application)

Expandable graphite from natural graphite

Crystalline flake graphite (synthetic graphite often preferred
in higher-value applications e.g., the automotive industry,
energy storage and high-end consumer electronics sector)

Battery applications

Substitution™ ®
Synthetic and natural graphite compete in various applications and are often substituted for each other
or blended. The decision of substitution depends on price, carbon grade, and particle characteristics.

Intermediate or end products Substitution

Synthetic graphite powder, scrap from discarded
machined shapes, and calcined petroleum coke

Graphite free refractory materials

Synthetic graphite powder and secondary synthetic
graphite from machining graphite shapes

Synthetic graphite powder, finely ground coke with olivine,
talc, mica or zircon

Iron and steel production (casting)

Refractory products

Spheroidal graphite in anodes of Li-ion batteries

Foundry-facing applications

Dry lubricant

Molybdenum disulfide

Lubricants

Synthetic graphite and water-based synthetic lubricants
for forging steel and aluminium

Friction products and carbon brushes

Synthetic graphite

3 Damm, S. (2021). Rohstoffrisikobewertung — Graphit. DERA Rohstoffinformationen, 51, 116 S.; Berlin. Retrieved 27.02.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-
51.pdf

4 Stewart, A. A.(2025). Graphite (natural). Mineral commodity summaries 2025. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 28.02.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-graphite.pdf

S SCRREENZ2. (2023, December). Natural Graphite: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme.
Retrieved 27.02.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_GRAPHITE_V1.pdf
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High-carbon scrap from discarded graphite shapes and
Recarburising calcined petroleum coke, synthetic graphite powder,
anthracite and synthetic graphite

Global and EU production - natural graphite
Global mine production’
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"6 Figures are based on data provided by the U.S. Geological Survey.
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Global mine production by country

Country Share of global
mine production
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In 2020, natural graphite production was approximately 19% amorphous, 80.7% crystalline flake, and
0.3% vein or lump graphite (vein or lump graphite is commercially produced only in Sri Lanka)'’. In 2024,
China led global production with 78% of total world production, consisting of about 15% amorphous
and 85% flake graphite’®.

EU mine production

Country Mine production in 2022 (metric tons)
Austria (amorphous) 500
Germany (crystalline flake) 170

The graphite mine (crystalline flake) in Sweden began and then suspended its productionin 2015 due to
low prices but is maintained on a production-ready basis®.

7 Stewart, A. A. (2024, December). Graphite [Advance Release]. 2021 Minerals Yearbook. U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 27.02.2025 from https://pubs.usgs.gov/myb/vol1/2021/myb1-2021-graphite.pdf

'8 Stewart, A. A.(2025). Graphite (natural). Mineral commodity summaries 2025. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 28.02.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-graphite.pdf

9 U.S. Geological Survey. (2022). Minerals yearbook: Graphite [Data file]. Retrieved 28.02.2025 from https://d9-wret.s3.us-west-
2.amazonaws.com/assets/palladium/production/s3fs-public/media/files/myb1-2022-graph-ert.xlsx

20 SCRREEN?2. (2023, December). Natural Graphite: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme.
Retrieved 27.02.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_GRAPHITE_V1.pdf
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Mine production of other European countries in 2020

Country Mine production in 2022 (metric tons)

Norway (crystalline flake) 10,380
Turkey (amorphous) 2,800
Ukraine (crystalline flake) 1,000

Secondary production

There is no information on the quantity and value of recycled natural graphite. The availability of natural
graphite at relatively low prices inhibits increased recycling efforts®'. Secondary productions of natural
graphite by applications are shown as follows.

Refractory products

Refractory products are the primary application of natural graphite and have increasing recycling
potential. However, it can be assumed that most used refractory products are used in road construction
or disposed in landfills. A small fraction is recycled from the steel, cement, and glass industries, with
recovered graphite used in other applications such as insulation, slag conditioners, and brake linings.
They can also be recycled for their other components due to their relatively low graphite content?2.

Inthe EU, recycled spent graphite-based refractory products are used in certain applications as a full or
partial replacement for primary materials, including monolithic and shaped refractory products. The
EOL-RIR was estimated at 3% in 2016%.

Lithium-ion batteries

Currently, graphite recycling from spent lithium-ion batteries is not widely industrialized due to the
challenges of large-scale dismantling and the relatively low graphite content in batteries?*. Recycling
efforts primarily focus on copper, nickel, and cobalt compounds. However, in the long term, graphite in
lithium-ion batteries presents a significant recycling potential, particularly in electromobility, due to the
relatively high material input?®.

21 Stewart, A. A.(2025). Graphite (natural). Mineral commodity summaries 2025. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 28.02.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-graphite.pdf

2Damm, S. (2021). Rohstoffrisikobewertung — Graphit. DERA Rohstoffinformationen, 51, 116 S.; Berlin. Retrieved 27.02.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-
51.pdf

2 SCRREENZ2. (2023, December). Natural Graphite: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme.
Retrieved 27.02.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_GRAPHITE_V1.pdf

24 SCRREENZ2. (2023, December). Natural Graphite: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme.
Retrieved 27.02.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_GRAPHITE_V1.pdf

% Damm, S. (2021). Rohstoffrisikobewertung — Graphit. DERA Rohstoffinformationen, 51, 116 S.; Berlin. Retrieved 27.02.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-
51.pdf
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Friction products and lubricants

It is impossible to recycle graphite-based friction products and lubricants as their uses are wear-
intensive resulting in material losses?®.

Reserves

Global reserves?
Country Reserves (metric tons)
China 81,000,000
Brazil 74,000,000
Madagascar 27,000,000
Mozambique 25,000,000
Tansania 18,000,000
Russia 14,000,000
Vietnam 9,700,000
India 8,600,000

EU reserves®

Country Reserves (metric tons)

Sweden 68,580,000
Finland 26,700,000
Austria 160,000

Reserves of other European countries®

Country Reserves (metric tons)
Turkey 6,900,000
Norway 600,000

% Damm, S. (2021). Rohstoffrisikobewertung — Graphit. DERA Rohstoffinformationen, 51, 116 S.; Berlin. Retrieved 27.02.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-
51.pdf

27 Stewart, A. A.(2025). Graphite (natural). Mineral commodity summaries 2025. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 28.02.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-graphite.pdf

28 SCRREEN?2. (2023, December). Natural Graphite: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme.
Retrieved 27.02.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_GRAPHITE_V1.pdf

2 Stewart, A. A.(2025). Graphite (natural). Mineral commodity summaries 2025. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 28.02.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-graphite.pdf
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Processing stage - battery-grade graphite

China is the dominant producer of battery-grade graphite, accounting for nearly 100% of global
spherical graphite production and three-quarters of global anode material production according to
Roskill in 2021. This is partly due to the availability of natural graphite, which is also concentrated in
China®°.

Demand

Global demand

In 2018, the total demand for natural and synthetic graphite was 2,500,000 metric tons with natural
graphite accounted for 38% (about 947,000 metric tons). Asia accounted for 65% of global natural
graphite demand, with China as the largest consumer. Europe ranked second at 12%, followed by North
and South America, each with an 8% share.

Among different types of natural graphite, in 2018, crystalline flake graphite accounted for an estimated
75% of global demand for natural graphite (about 709,000 metric tons) *'. The demand mainly came
from refractory and foundry industries.

The demand for crystalline flake graphite in lithium-ion batteries has surged in recentyears. Since 2017,
global graphite consumption in the refractory and foundry industry has grown by approximately 4%,
while consumption in lithium-ion batteries has increased by an estimated 300% over the same period®.
(Although synthetic graphite is often preferred over natural graphite in lithium-ion batteries, the overall
market share across all lithium-ion battery segments is estimated to be 40% natural graphite to 60%
synthetic graphite®.)

EU demand?®

Between 2016 and 2020, on average, the EU consumed 79,412 metric tons of natural graphite annually.
The EU was 99% reliance onimport and the main suppliers were China (41%), Brazil (14%), Mozambique
(13%), Norway (9%), Ukraine (9%), and Madagascar (6%).

3 Damm, S. (2021). Rohstoffrisikobewertung — Graphit. DERA Rohstoffinformationen, 51, 116 S.; Berlin. Retrieved 27.02.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-
51.pdf

31 Damm, S. (2021). Rohstoffrisikobewertung — Graphit. DERA Rohstoffinformationen, 51, 116 S.; Berlin. Retrieved 27.02.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-
51.pdf

32 Stewart, A. A. (2024, December). Graphite [Advance Release]. 2021 Minerals Yearbook. U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 27.02.2025 from https://pubs.usgs.gov/myb/vol1/2021/myb1-2021-graphite.pdf

3 Damm, S. (2021). Rohstoffrisikobewertung — Graphit. DERA Rohstoffinformationen, 51, 116 S.; Berlin. Retrieved 27.02.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-
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Future supply and demand trends

In the last years, despite a slight -0.9% decline in natural graphite production (2008-2018), supply still
exceeded demand. China’s efforts to curb overcapacity were effective in the amorphous graphite
market due to mine concentration in one province and declining demand from substitutes like synthetic
secondary graphite from the production of graphite electrodes. In contrast, the crystalline flake graphite
industry was less affected, as widely distributed mines and rising battery-grade graphite concentrates
demand drove supply growth, especially outside China. The crystalline flake graphite market remained
in surplus®®.

Future supply

Geopolitical tensions and subsequent export controls and tariffs have prompted Western countries to
seek critical raw material, particularly battery raw materials like graphite which is largely supplied by
China, from alternative sources. In this case, Southeast African countries — considered non-aligned in
the Sino-US trade and technology war, and with substantial natural graphite reserves — are particularly
appealing®®.

The outlook for natural graphite supply remains positive, with East Africa (Mozambique, Tanzania, and
Madagascar) expected to commission a significant share of new production capacity, solidifying its
position as the second-largest mining region after China®”%¢. Nonetheless, the development of Afrika’s
graphite industry still faces some challenges such as poor infrastructure, a relatively unstable political
environment and civil unrest in many countries in the region®. In addition to East Africa, new mining
projects are also being developed in Australia, Canada, the U.S., Sweden, and other regions*°.

Rising demand, particularly for battery applications, has driven increased exploration for battery-grade
crystalline flake graphite. Currently, around 100 graphite projects are in various exploration stages
worldwide, with nearly 40 having proven reserves or resources. In the EU, exploration efforts are
primarily concentrated in Sweden and Finland*'.

3% Damm, S. (2021). Rohstoffrisikobewertung — Graphit. DERA Rohstoffinformationen, 51, 116 S.; Berlin. Retrieved 27.02.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-
51.pdf

3% Cefai, S. Wang, V. & the Fastmarkets team. (2025, February 27). African graphite supply in 2025: Market shifts, challenges, and strategic
importance. Fastmarkets. Retrieved 03.03.2025 from https://www.fastmarkets.com/insights/african-graphite-supply-in-2025-market-shifts-
challenges-and-strategic-importance/

37 SCRREEN?2. (2023, December). Natural Graphite: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme.
Retrieved 27.02.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_GRAPHITE_V1.pdf

% Damm, S. (2021). Rohstoffrisikobewertung — Graphit. DERA Rohstoffinformationen, 51, 116 S.; Berlin. Retrieved 27.02.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-
51.pdf

% Cefai, S. Wang, V. & the Fastmarkets team. (2025, February 27). African graphite supply in 2025: Market shifts, challenges, and strategic
importance. Fastmarkets. Retrieved 03.03.2025 from https://www.fastmarkets.com/insights/african-graphite-supply-in-2025-market-shifts-
challenges-and-strategic-importance/

40 SCRREEN2. (2023, December). Natural Graphite: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme.
Retrieved 27.02.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_GRAPHITE_V1.pdf

41 SCRREEN2. (2023, December). Natural Graphite: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme.
Retrieved 27.02.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_GRAPHITE_V1.pdf

Funded by the The IDEALIST project has received funding from the European Union's
European Union Herizon Europe programme under the Grant Agreement number no.

101138366



https://www.fastmarkets.com/insights/african-graphite-supply-in-2025-market-shifts-challenges-and-strategic-importance/
https://www.fastmarkets.com/insights/african-graphite-supply-in-2025-market-shifts-challenges-and-strategic-importance/

IDEALIST

Future demand

Global graphite consumption, both natural and synthetic, is expected to rise due to advanced
applications like aerospace, fuel cells, graphene, lithium-ion batteries, energy storage, nuclear
reactors, and solar power*?. Demand is primarily driven by the Asia-Pacific region and will remain highly
application-dependent, with varying future trends for different graphite types** 44, The projected future
demand by application is outlined below.

e Battery applications: The lithium-ion battery sector is expected to drive natural graphite
demand until 2030, fuelled by e-mobility and energy storage growth*. If lithium-ion batteries
remain dominant, battery applications will become the largest end-use sector*®. Meeting
demand may require 97 new crystalline flake graphite mines and 54 synthetic graphite plants by
2035,

o Refractory products : Refractory products currently dominate natural graphite demand, but
growth will be limited*®. The future demand may also be reduced due to increasing plant
efficiency, industry stagnation, and lower future Chinese steel production.

e Foundry industry: The development of this market segment is linked to global metal casting
production with an estimated future growth rates of between 1.5% and 2.1%“°.

e Other applications:

o The demand of expandable graphite for foil, insulation and fire retardant products was
expected to grow fast.

o High-tech applications like fuel cells and pebble-bed nuclear reactors should see an
increased demand, but fuel cells are unlikely to impact the market significantly by
2030%°.

o Growth rate for natural graphite in molded parts, lubricants, and friction linings is
projected at 1.0-2.8%, below global economic growth.
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o Currently, there is a relatively low proportion of natural graphite used as carburizing
materials and is expected to continue to decline in the future®’.

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

Major producing country at the Export restrictions

extraction stage

India (information updated in 2022) Other export measures on natural graphite (both in
powder/flakes and other than in powders/flakes)®?

China (information updated in 2025) Licensing requirement on six natural flake graphite related items,
which includes spherical and expanded graphite®®

On October 20, 2023, China announced its export controls on graphite including six natural graphite-
related items. By July 2024, it was observed that buying practices have largely been adjusted to
compensate for a prolonged review process. Little changes were observed from China’s graphite
export prices due to slow global demand, high inventory levels and high freight costs. It is expected
that the export control would benefit non-Chinese graphite producers in both the short and long-term.
In the EU, because of weak demand for graphite, the announcement of the license requirements from
China makes essentially no impact®.
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Alternative suppliers

Natural Graphite

Natural graphite is one of the crystalline forms of the element carbon. Its atoms are arranged in a stack
of graphene sheets with a hexagonal structure. Natural graphite is found in metamorphic and
magmatic rocks and in meteorites. The 3 main countries suppliers of these critical materials for the EU
industry are China, Brazil and Mozambique.

Alternative suppliers based in EU member-states

Name Localisation Website
Skaland Graphite AS Norway https://graphite.no/
SGL Carbon SE Germany www.sglcarbon.com
Beowulf Mining, Aitolampi Finland https://beowulfmining.com/projec
project ts/finland/aitolampi/

https://www.talgagroup.com/our-
operations/vittangi/
Alternative suppliers based in third countries that have signed a trade agreement with the EU and/or a
partnership on raw materials with the EU

Nouveau Monde Graphite Canada https://nmg.com/

https://www.imerys.com/fr/miner

Talga Resources, Vittangi project Sweden

Imerys Switzerland
y aux/graphite
Focus Graphite, Lac Knife https://focusgraphite.com/lac-
. Canada .
project knife/
Lomiko Metals, La Loutre project Canada https://lomiko.com/
Mason Graphite, Lac Guéret Canada https://nmg.com/acquisition-lac-
project gueret/
Northern Graphite, Bissett Creek Canada https://www.northerngraphite.co
project m/bissett-creek/
GreenRoc Mining, Amitsoq https://greenrocplc.com/amitsoq-
. Greenland )
project graphite
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Graphene

Graphene is obtained from graphite and is a simple two-dimensional sheet composed of carbon atoms
arranged in a hexagonal pattern. The 4 main countries suppliers of these critical materials for the EU
industry are Germany, Italy, Spain and UK.

Alternative suppliers based in EU member-states

Name Localisation Website
Graphene Square Europe GmbH Germany www.graphenesqg.com
BeDimensional S.p.A. Italy https://www.bedimensional.com
Directa Plus S.p.A. Italy https://www.directa-plus.com
Avanzare Materials Spain www.avanzarematerials.com
Graphenea Spain www.graphenea.com

Alternative suppliers based in third countries that have signed a trade agreement with the EU and/or a
partnership on raw materials with the EU

www.appliedgraphenematerials.c
om

Applied Graphene Materials UK

Haydale UK www.haydale.com
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