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Protect the market
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with science and
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Most of EU copper demand is met by domestic smelting,
refining and recycling: 70% EU sourcing, 90% EU processing
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Semi-Fabrication — Wire Rod
The EU is net exporter and has spare capacity

WIRE ROD PRODUCTION
CAPACITY IN EU
(3.5 MTPA)

Spare
capacity,
1.2

Current

production,
2.3

=0

Picture : Aurubis

Source : IWCC, 2024 : “The production capacity of wire rod in Europe is approximately 3.5 million tons per year, while the current consumption level is about 2.3 million tons, !
which leaves a margin of more than 1 million ton available for future demand growth (under the right framework conditions such as labour, financing or other).”



Critical Raw Materials — 2023 list
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Takeaways

EU copper supply is diversified

There is sufficient EU spare capacity for wire rod production
Copper has the lowest supply risk among key raw materials

Copper remains strategically important for a wide range of
applications

The Critical Raw Materials Act further supports copper projects in
Europe






Both primary (mine) and secondary (scrap) sources
are used to produce semi-fabricated products

Wire rod

Mine Concentrate Smelting  Converting Fire- Electro- Cathode
furnace furnace refining Refining
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Split down of the ~31 Mton total copper usage worldwide (2024)

Wire rod is largely produced out of cathode
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Pyro- Electro-
metallurgy Refining

Cathode

World figures. Source: ICSG and IWCC statistics year 2024
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Wire rod has different requirements depending on the
application

Drawn wire Building wire CTC Transformer Winding wire
& power cable

Motor

High purity v v

Surface quality v v

Enamel reliability

Very low level of targeted v
impurities Ductility and low annealing T

High conductivity Extreme bending Multiple performance
requirements

<

Thin wire
<0.1 mm

Multiwire

Extreme drawing
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The steps of copper production till power transformers and
motors

CTC Transformer

Mine Concentrate Smelting Converting Fire-refining Electro- Cathode Wire rod
furnace furnace furnace Refining

= A 4 o & w 3

Winding wire Motor

! .

Low-purity High-purity Highest purity
scrap scrap scrap




Route #1: primary - hydrometallurgical

Solvent
extraction
I CTC Transformer
Mine Concentrate Smelting Converting Fire-refining Electro- Cathode Wire rod
furnace furnace furnace Winning

Oxidic
ores

Low-purity High-purity Highest purity
scrap scrap scrap
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Winding wire Motor




Route #2: primary — pyrometallurgical (smelting & refining)

CTC Transformer

Mine Concentrate Smelting Converting Fire-refining Electro- Cathode Wire rod
furnace furnace furnace Refining

Winding wire Motor

Sulphidic

ores Up to 15%* i .

Low-purity High-purity Highest purity
scrap scrap scrap

>95% Cu

* Typically up to 15%, though some specific smelters are adapted to process higher rates



Route #3: secondary — pyrometallurgical (smelting & refining)

Transformer
Mine Concentrate Smelting Converting Fire-refining Electro- Cathode Wire rod
furnace* furnace furnace Refining
Winding wire Motor

Sulphidic

ores

Low-purity High-purity Highest purity
scrap scrap scrap

* This furnace is typically Top-Blown Rotary Converter (TBRC), Top Submerged 17

Lance (TLS, Isasmelt, Ausmelt), with other types also possible



Other routes (non-mainstream for winding wire): #4 fire-refining

Mine Concentrate Smelting Converting Fire-refining Electro- Cathode Wire rod
furnace furnace furnace Refining
Sulphidic .
ores U to 1000/ :llllllllllllllllh JE'-i-':'-\' ST
P ° Can be complemented ) g
with external cathodes
Properties of Fire Refined High Conductivity (FRHC) rod are
different. As there is no electro-refining, certain elements cannot
be fully removed (Ni, Sn, Ag, Au, Pb). Itis sensitive to the scrap
used.
Low-purity High-purity Highest purity This production route is mostly dedicated to less demanding
scrap scrap scrap applications (building wire, power cable)
>93% Cu Suitability for high condugtivi’Fy and.demandi.ng applicatiops such
Selective, to avoid as CTC or very fine drawing is subject to strict control of inputs
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Other routes (non-mainstream for winding wire): #5 direct melt

Typically CTC Transformer
high %
Mine Concentrate Smelting Converting Fire-refining Electro- Cathode Wire rod
furnace furnace furnace Refining

= A u e & w

Winding wire Motor

Sulphidic )
ores Typically -
low %

Direct melt is typically a make-up flow (very low %).

In some particular cases direct melt % can be high, subject to
very strict control of scrap input.

Scrap: >99.995% Cu purity

Impurities: ppm level for certain elements

Low-purity High-purity Highest purity Feed: manufacturing scrap and reverts, practically as high
scrap scrap scrap specifications as the wire rod produced
Suitability for high conductivity and demanding applications
. such as CTC or very fine drawing is subject to strict control of
Cu inputs
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Full picture, five production routes

. | #1 SX-EW
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#3 Secondary
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ﬁ

#5 Direct
Melt
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Five production routes and split down of production & usage

Hydro-metallurgy
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World figures. Source: ICSG and IWCC statistics year 2024 21



Both mined and recycled content are mainstreamed through
multiple routes
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Rational use of scrap

Concentrate Cathode
Primary
) ot | M) B
1 3 i
. Secondary |
Smelter

Fire Direct
Refinin Melt

Highest purity
scrap

Direct Melt

Low-purity  High-purity
scrap scrap

Wire rod

Tube

Flat rolled prod

Rods, bars & sect

Foil

Castings
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Recycling motor winding wire

\
||||

#2 Primary
Smelter

>

#3 Secondary
Smelter

Direct melt route is not feasible due
to the presence of enamel. The main
recycling route is through smelters
that produce cathode

#4 Fire
Refinin

Fire refining could be possible under
certain conditions but the output may
not be suitable for winding wire
applications.




Global wire rod production is dominated by cathodes, the

average scrap use is limited (<20%)

Hydro-metallurgy ‘

Pyro- Electro-
metallurgy Refining
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Takeaways

Recycled copper can be used in your application (and it is
actually used)

* The mainstream route for winding wire is through wire rod made of copper
cathodes, which generally have a limited recycled content.

* Niche cases can be implemented with high recycled content, but these are not
replicable at large scale

* The wire rod producer selects the best approach and optimal blends
(primary/secondary grade A cathode, direct melt)

« Recycled content comes from various streams that could be traced back

« GHG footprint calculation requires tracing back the various sources of
material

26






2018 global carbon footprint, million tonnes CO2eq

97.1
31%
45%
32.2
7.5 0.2
B scope3
16.8 22.7 24% B Scope 2 (elec)
. Scope 1 (fuels)
Mining  Concentration Hydro Pyro Transport EolL TOTAL

https://internationalcopper.org/resource/copper-pathway-to-net-zero/
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Adressing scope /1 and

70% 23%
22.2

5.6

8.4

21.5
32.2

Mnng\oncentraton

electrification

[ Fleet

-

Transport

Use of low-
carbon electricity

Eol

97.1
31%
45%%
B Scope3
22.7 24% B Scope 2 (elec)
Scope 1 (fuels)
TOTAL
Use of hydrogen /
bio reagents
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Adressing scope [l and

Mine Concentrate Smelting  Converting Fire- Electro- Cathode
furnace furnace refining Refining
furnace

/=0 .
= i O

Fleet Use of low- Use of hydrogen /
electrification carbon electricity bio reagents

\.

30



|CA workstreams addressing sustainability needs of the value
chain

Best practice guidance Product Category
document for determining - | Rules for wire rod
the carbon footprint of = (4=
copper production i i ~ )

Concentrate Smelting Converting Fire Electro Cathode
furnace furnace refining Refining
furnace

Life cycle data
gathering with
partners on semi-
fabricated

products

Aggregated industry T Organisational
data on concentrates o — Environmental
and cathode . Footprint and Product
Category Rules for
Cathode and upstream
products




Takeaway

Sustainability requirements are more robust in the mid and
long-term when considering also primary copper sourcing
together with pathways for its decarbonisation

Decarbonisation is being addressed through multiple levers
International Copper Association works to deliver guidance

and common rules for life cycle evaluation, so as to allow
comparability.



S

EU copper supply is
diversified with mining,
recycling and trade

Copper has the lowest
supply risk among key
raw materials

The Critical Raw
Materials Act further
supports copper projects
in Europe
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s

Recycled copper is
mainstreamed through
cathodes which are used
in transformers

Though, typically a mix
of mined and recycled
copper is used in the
production of copper
wire rod

[ e—

—

Decouple
decarbonization and
recycled content

Sustainability
requirements are more
robust in the mid and
long-term when
considering also primary
copper sourcing together
with pathways for its
decarbonization - more
holistic and resilient
approach

The International
Copper Association is
developing guidance
and rules for common
LCA methodologies
for cathode and
copper wire rod
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International Copper
Association Europe

Thank you!

fernando.nuno@internationalcopper.org
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