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European Aluminium and the Innovation Hub Iin a

nutshell
90+

members

o 600 90%

p|antsin 30 European of aluminium is recyCIQd in
countries (BJ, EHA, UK, construction and automotiven
Turkey, BiH) Europe

Euope produces

6%

of worldwide primary aluminium
[2020]

51%

of European production come
fromrecycled sources [2020]
\

A value chain serving EU key
markets (end uses for 2020)

B Transport
O Building

B Packaging
B Engineering

B Consumer durables

The Innovation Hub

18 12+

members Collaborative
projects

10+

workshop organized since 2015

Mapping R&D challenges
Engage with the EU Agenda

Stimulating the connection between R&D and the
Al industry

Trigger and facilitate collaborative research projects
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ALUMINIUM AND
MODULARITY IN LCA



What isa modular approach

A modular approach was first used the building sectoand implemented irEN 15804:2012+A2:2019
« Sustainability of construction works - Environmental product declarations - Core rédeshe product
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Module A
Module A1-3 Cl\c/;?\lcnglieﬁt%ON M"fi,“'e o
USE stage
PRODUCT STAGH PROCESS stagd g
BlUse
B2Maintenance
AlRaw material B3Repair
supply A4 Transport B4Replacement
B5Refurbishment
A2 Transport A5 Construction/
installation B6 Operational
A3 Manufacturing energy use
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B7 Operational
water use
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The modular approach helps to make a more efficient and
reliable LCA

T Breaks down the whole value chain in smaller, more manageable
components

T It calculates and allocates the environmental impacts where/when it takes
place , e.g. production, use or EoL stage

T It allows to consider the additional benefits of reuse/recycling from a
whole life cycle perspective through substitution (module D)

=> it is proposed to use the same approach for the Product Category Rules
developed in SALEMA
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Module D supports full life cycle and circularity assessment

Module D calculate through system expansion the additional environmental aspects resulting
from recycling or reuse at end of life which is not addressed through the production stage.

Primary Recycled
Module A 0.6 KG Scrap
0,4 KG

)

)

\ 4

[ Product ]
1kg

\ 4

Module B

\ 4

No double accounting of benefits
reuse and recycling in the
production stage and again at en
of-life stage!

Module D

Module C [ Scrap outcome))

0,9 kg )
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OUT (0,0KG)
*[ IN (0,5KG¥ J

0.5KG
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SALEMA EU
PROJECT



SALEMA project: the rationale behind

The need for sustainable road transport is accelerating the production of
mﬁf@iﬁ?&l electric vehicles

LIGHTWEIGHTING REDUCES

€O, EMISSIONS This will bring to amcrease demand of
5 Aluminiumdue to its high performance and
lightweight I

There will be a need tdecrease the
dependencies on imported raw materialdile
creating a sustainable economy for the future

4 % 5 Y ( ?:?; programme under Al

grant agreement N°101003785 =
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SALEMA Reducing dependency froprimary Mg and

Siin Aluminium Alloys for Electric Vehicles

HOW?
1. By producing novel Aluminium Alloys wittinimalised
Si and Mg
2. By increasing the recycled scrap metal rate in AA
9 Select specific aluminium alloys which serve
the applications in which the Al scrap content is
increased
9 Optimize the Al scrap sorting system using a
combination of different techniques

Role of European Aluminium:

+ PCR development

T Communication/dissemination
1 Policy/ standardization

4 % 5 Y (
grant agreement N°101003785

a) Shock tower b) Frontal frame ¢) Car door (stamped
(HPDC) (HPDC-Extrusion) sheet metal)
i
A

d) B-Pillar (stamped e) Battery box housing
sheet metal) (extruded profile)

Al components and manufacturing
processes in Salema

programme under ,{‘\\\II//{'
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Product Category Rulescope

Product Category Rules (PCRs)gaidelinesthat
define the methodology, data requirements, and
reporting format for conducting life cycle
assessments (LCAS) of specific product categories.

It aims to offerstandardized and consistent Product B Algisf:s-s(ztcelﬁt
1 I
approach for the assessment of environmental (a;elﬂ‘e’y T o

impacts of products | (PCR)

It establish a common methodologgnd data
requirements for a specific product category,
reducing the risk of subjectivity and increasing the
comparability of results
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Module A

Electricity production [—)
Fuel production f—b
Water network supply f_’

Electrolysis

Casf house

—

A

Manufacturing of semi-finished W

QOther raw materials
production including
manufacturing
alloying elements

Scrap pre-treatment (remelting, refining)

process scrap

products (e.g. rolling, extrusion) J

Upstream

E—

Saaasawan

External scrap

Electricity production —

Fuel production

Aluminium component
manufacturing {e.g. HPDC,

extrusion, stamping)

lWater network supply =

> ( ‘Aluminium components surface

, painting, fastening and

assembly in the vehicle (if relevant)
\ 4

Output to air water
and land

outside this system
boundary

odule B

Use stage

End of life processing

(2.0 collection, dismanteling, shredding, sorting)

End of life disposal (e.g. landfilling, waste
incineration, conversion to energy)
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Product Category Rule for Al components passenger
cars in Europde SYSTEM BOUNDARIES

The PCR allows the development of EPDs according to three categories based on

different LCA scopes: 5
¢radleto-P § v }( o](
including additional environmental aspect

resulting from this EoL stage

cradleto-grave
cradleto-gate

Module A

Module A Module A
Upstream (raw
materials) + Core (Al
component production)

Module B
USE stage
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The importance of alloying elements

Current dataset developed by European Aluminiulm not consider alloying
elements (matrix 100% Al).

In the SALEMA project, alloying elements needs to be considered in the LCA as
reduction or substitution of primary Mg and Si are at the core of the projects.

How were alloying elements considered?
T Only intentionally added

1 Only exceeding 0.1wt%

T Alloying elements not coming from the scrap pool, are considered as added from
primary sources
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https://european-aluminium.eu/blog/environmental-profile-reports/

Example: Example 2
Recycled Primar
Example 1 E_Xample 1 Scrap 0.2 KGy:
_ Production Module D 0,8 KG: 017 Al
Primary 0,68 Al ’ i
0,6 KG: 0.12 Si 0055
0,47 Al ’
0,13Si
Module A
[ Product 1kg: ]
oD Module D 0,85 Al; 0 15Si

Product 1kg:
0,85 Al; 0,15Si

Al (out tin): 0,385 Kg
Si (out tin): 0,115Kg

Al (out tin): 0,09Kg

4

Scrap outcome
0,9 kg:
0,765 Al
0,135 Si

e _

Example 2
Production Module D

e .

Module A

Scrap outcome
0,9 kg:
0,765 Al
0,135 Si
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CONCLUSIONS



Conclusions

A modular approach to LCA guarantees a more flexible, transparent and standardized process

Considering Module D is essential to get a full picture taking into account additionditbene
which results from the recycling at the end of life outside the system

Within SALEMA EU-PROJECT a Product Category Rule for Al components in passenger cars was
developed to have a clear set of rules necessary for the development of subsequent LCA

Addition of alloying elements have been considered in this PCR as well

The PCR will be used from EURECAT for the development of the LCA for each of the demonstrato
in the project
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