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Tungsten (W) - Key Facts
Tungsten (W) is chemical element, 74 atomic number, with 3,410°C melting point
Tungsten (W) - the metal is known either by tungsten or wolfram — names used since its discovery in 1783.

Tungsten does not occur as a free metal but as tungstenite. Major minerals of W are scheelite (calcium tungstate,
CaWO04), stolzite (lead tungstate, PbWO4), and wolframite [(Fe, Mn)WO4].

Tungsten (W) production is dominated by China (~80%), the country having the largest tungsten reserves (~52%).
Tungsten (W) is a strong refractory metal, used in steels to increase hardness and strength and in lamp filaments.
Tungsten (W) industry is expected to reach US$ 9.49bn by 2032E from US$ 5.13bn in 2024E, according to MMF.

Tungsten (W) is highly recyclable (~35% vs. other metals) from scrap products, based on an ITIA study. Globally W
recycling is expected at US$1.4bn by 2030E.

Tungsten - Value Chain

Licensing, Explore & Evaluate: Geologists locate tungsten deposits using — geological mapping, geochemical and
geophysical surveys and core sampling. Tungsten deposits occur in metamorphic rocks and granitic igneous rocks.

Permitting & Mining: Tungsten geologies are complex with variable concentrations in skarns, veins and
greisens, it is nearly as hard as diamond. In tier 1 jurisdictions licensing to 1st revenues for W range 10-15 yrs .

Ore Processing: Extracted ore/feedstock is crushed and ground into fine powder. It is then processed through flotation
to separate tungsten minerals — followed by leaching, roasting, and magnetic or high-tension separation when required.
Smelting & Refining: W concentrates chemically processed to produce ammonium paratungstate (APT), an
intermediate for W. APT is reduced to tungsten oxide then reduced to tungsten powder via hydrogen reduction.
Alternatively, ore is heated at ~2800°C creating Ferro Tungsten (FeW), poured, cooled, broken & bagged.

End-life Management: Recycling is crucial for reducing the environmental footprint and ensuring sustainable
supply. Approx. 35% of W is recycled of which 60-70% is hard scrap, 20-25% alloys, 10-15% end-of-life products.

Tungsten Mining Methods - Complex Geology

Open Pit Mining: Used when tungsten ore is near the surface (quarries). It involves removing large

quantities of overburden (the surface layers of soil and rock) to access the ore beneath, mostly used
in Australia and Canada. This method is cost-effective for shallow deposits but can lead to significant
environmental impact, such as habitat destruction and soil erosion.

Underground Mining: Used for deeper ore bodies — it requires tunnelling and shaft sinking to reach
the tungsten ore. This method is more complex and expensive than open-pit mining, typically used
when the overburden is too thick to remove economically, or when the deposit is irregular in shape.

USD Index vs.Tungsten ATP (88.5% min FOB China USD/dmtu ) Aug 2023 — Aug 2024
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Applications of Tungsten

Electrical Applications: Light bulb filaments, electrodes, due to its high melting point. Tungsten is
used as an interconnect material in integrated circuits and other semiconductor devices because of its
low electrical resistance and good thermal stability.

Hard Metals: W is a 1° component in carbide tools used in mining, metalworking (High Speed
steels/super alloys),construction, W is also in pen rollerballs and pub darts tips (durable/dense).

Aerospace & Defence: Critical for high-temperature components, including rocket engine nozzles,
turbine blades and nuclear fusion. For defence it is used in armour-piercing projectiles and other
specialized ammunition.

Medical Devices: Utilized in X-ray and radiation shielding, surgical instruments, anti-scatter plates,
radioactive containers, and syringe shielding containers. Tungsten rod is crucial in the production of
high-power lasers and optics.
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Source: International Tungsten Industry Association (ITIA), 2021.
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A Top 5 of Tungsten Trading &
Distribution co.s

Mitsubishi Corporation (TYO: 8058)
Sumitomo Corporation (TYO: 8053)

China Minmetals Corporation (state
owned)

Trafigura Group (private)

Glencore PLC (LSE: GLEN)

A Top 5 of Tungsten Users
Siemens AG (OTCPK: SIEGY)
General Electric (NYSE: GE)
Apple Inc. (NASDAQ: AAPL)
Boeing Company (NYSE: BA)

Samsung Electronics Co., Ltd.
(KRX: 005930)

A Top 5 of Countries - Tungsten
Reserves

China (52.27%)
Australia (12.95%)
Russia (9.09%)
Vietnam (1.68%)

Spain (1.50%)
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A Top 5 of Tungsten Logistics &
Transportation co.s

C.H. Robinson Worldwide, Inc.
(NASDAQ: CHRW)

Expeditors International of
Washington, Inc. (NASDAQ: EXPD)

DSV A/S (CPH: DSV)

Kuehne + Nagel International AG (SWX:
KNIN)

Deutsche Post DHL Group (ETR: DPW)

A Top 5 of Tungsten Processing &
Refining co.s

Almonty Industries Inc. (TSE: All)

Chongyi Zhangyuan Tungsten Co., Ltd.
(SHE: 002378)

Masan High-Tech Materials
Corporation (HOSE: MSR)

Tungsten Metals Group (TME)

Honeywell International Inc.
(Nasdaqg: HON)

A Top 5 of Tungsten Mining
Small/Mid-cap co.s

Almonty Industries Inc. (TSE: All)
Tungsten Mining NL (ASX: TGN)
Tungsten West PLC (LSE: TUN)
Kennametal Inc. (NYSE: KMT)

Venture Minerals Limited (ASX: VMS)
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