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Modeling of Recycling for Aluminum
(containing) Products: Goal dependent

* Methodological approaches

» Attributional (historic) approach (cut-off):
focus on recycled content (no LCA)
-> information/reporting

OR

« Consequential (prospective) LCA approach:
focus on recycling at end-of-life of products
-> decision-making/influencing the future




O(JCI /"""“h.,
ALCAN "

Aluminum Recycling via Closed Material
Loops — An efficient and working system
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Aluminum Recycling via Closed Product = “-ea®
Loops: What is the Added Value?
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World aluminum use needs both primary and recycled metals supply
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System Expansion according to 1ISO 14040:

Life Cycle of an Aluminum Window Frame

Recycled aluminum is credited in this EPD as _
substituting primary aluminum. Aluminum losses in

each stage of the life cycle need to be balanced by
primary aluminum

End-of-life
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Use (maintenance
without operations)
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System Expansion applies for all metal
(containing) products: Int J LCA 12 (1) 2007
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Life Cycle Management

Metals Industry

Life Cycle Management

Declaration by the Metals Industry on Recycling Principles

Corresponding author: John Atherton, ICMM — International Council on Mining & Metals, 19 Stratford Place, London W1C 1B,

United Kingdom (john.atherton@icmm.com)

| DOI: hitp://dx.doi.org/10.1065/ca2006.11.283 |

The metals industry works towards the establishment of an
accurate understanding of metals recycling. Environmental
models and policy discussions that concern product recy-
cling should characterize material recycling in a manner that
is appropriate and that promotes the objectives of sustain-
able development.

Objectives

To this end, the metals industry supports the characteriza-

tion and modeling of recycling of metal-containing prod-

ucts in a way that:

1. Encourages good environmental practices;

2. Aids assessment of the overall life cvcle of products and
understanding of materials;
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their associated environmental impacts and energy consump-
tion — required to dig, crush, grind and otherwise metallur-
gically process virgin ore. Recycling increases the material
and energy efficiency of product systems throughout the life
cyecle and thus is good management practice.

Facts

The tollowing are relevant to metals recycling:

a) Recycling of metals has environmental, economic and
social value. Consequently, and for many years, metals
from end-of-life products are widely recvcled at high
rates.

b} Recvcled metal is readily sold on the market. The con-
stramr to greater levels Df menl recycling is the avail-
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Recycling of end-of life aluminium
building products: an efficient business

* Very high collection rates
« Highlighted by a TU Delft study

9 demolition sites analysed in 6
European countries

» Average collection rate reaches 96%
of total aluminium inventory

 Large parts, such as windows,
corrugated roof plates, curtain walls
and exterior cladding plates collected

and dismantled separately for direct
remelting

* Metal yield during remelting: 98%

* A netrecycling rate of 94% is realistic
for an aluminium window

* Other regions: similar figures (e.g.
North America 97% avg. collection

rate) Awrninium ceiling strips in the Firel buitding
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Recycling Aluminium Window Frames in
Europe: End-of-life approach

* The following recovery rates (after demolition and
shredding) have been determined and are basis for
the calculation of the LCA:

e Aluminium 96%

» Steel, stainless steel and zinc: 95%
* Glass: 95%

» Thermal bars and gaskets: 90%

* All other materials: 0%
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The three types of environmental labelling

Type | Type ll Type lll
IS0 14024 IS0 14021 IS0 TR 14025
Environmental Self-declarations Guantified product
Seals information

Selected criteria as lnrdles, Single issues, describing Life Cycle Performance
describing environmental  specific enwvironmental data, aiming for continuous

exrellence characteristics mprovement
Life Cycle Thinking Life Cycle Thinking Life Cycle
Assessment

+ Mandatory Centification + Certification possible + Mandatory 3" party
validation. Certification

+ [ssued by privaie or * Issued by manufachmer  possible
oovernimental, acc redited
insttution + [ssued by privaie,
&_ accredited instituton
"&['.-- Iike: fike: EPD) it
Blie Arnoel waker consigrpiion of o Emviropmeniol
Eurapean Eco-Labd washing machirne FProduct Declara i~

v
For EAA EPDs
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Processes

and life cycle

stages of
the EPD

EAA LCI data

available

Cooperation for data collection

Economic
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EAA EPD project

* Development of an EAA scheme of Environmental
Product Declarations (EPDs)

* Based on ISO TR 14025

* Creation of a user friendly web-based tool allowing our
customers to produce their own EPDs

* Demo...
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¥ [ Building products
b 07 windows
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Informations: Product: Aluminium windows

Product type

Back to catalog ...

¥ EJ Alurniniumn windaws
4 Product type
4% Dimensions

B ¢ Characteristics & further details

(& apply




EUropecn

Inforrmations:
Froguct tepe

Back to catalog ...

¥ &3 Aluminium windows
¥ ¢ Product type
¥ o Horizontal sliding window
¥ 2 Supplier
¥ 4 Independent
1% Profile Systems
£+ Dimensions
B 4 Characteristics & further details

alurninium ossociotion

Product: Aluminium windows

Profile

K
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[..] Change password

[EI Logout

& apply [&] templates E EPD (short version)

EPD (long version)




Informations:

Back to catalog ...

Y@ Alurniniurn windows
¥ o0 Product type
¥ ¢ Horizontal sliding window
¥ 4+ Supplier
¥ ¢ Independent
¥ 4 Profile Systems
1+ Generic depth 110
B 4 Dimensions
P 4 Characteristics & further details

Product: Aluminium windows

Width

Height

Total thickness of glass

Total thickness of PYE foil

Total thickness of spacer

[.] Change password
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Help

@ Logout

=l apply &l templates

E ErPD (short version)

EPD (long wersion)




Inforrmations:

Back to catalog ...

¥ & Aluminium windows
¥ 4 Product type
¥ ¢ Horizontal sliding window
¥ Supplier
¥ o Independent
¥ Profile Systems

- Generic depth 110

B 4 Dimensions

¥ Characteristics & further details

¥ 1 Characteristics of the window

Details

Product: Aluminium windows

Thermal transmittance (Uw-value)
[W/{mz*K])]

Light transmittance value of glass
(TL) [%]

Solar factor {g-value) [%]

Burglar resistance

Acoustic performance [dB]

Reaction to fire

[..] change password

Help

@ Logout

=] apply = templates

[E EPD (short version)

E EPD (long wersion)



[..] change password Help [&@] Logout

Informations: Product: Aluminium windows
Project name |Dem|:u
Product name |Sustaina|:u|e windaw
Country of assemblage |LIK
Surface | Powder coating -l
Environmental management system Mo
Did you got a Material Safety Data Mo =

sheet for any part entering into the
composition of the window?

Back to catalog ...

¥ &3 Aluminium windows
¥ o Product type
¥ 4% Horizontal sliding window
¥ Suppher
¥ 4 Independent
b J Profile Systems
¢ Generic depth 110
B 4 Dimensions
¥ i Characteristics & further details
¥ o Characteristics of the window

¥ Details

(&l apply (@l templates [# EPD (short wersion) [ EPD (long wersion)
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Environmental Product Declaration
VEersus

Environmental Performance of a Building
Declaration!
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EPD results

Emvironmental Product Declaration
Short verslon
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Iy, de Brogquesile 12

B-1150 Brussels
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This EFD appiies to o hormnial siding casamentwinoow using tha dediared auminium profie and a
siandard glazing systam in e gven dmersions.
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Image Ite
Product char sctaristics:
Window sina:
Ticth 300000 mm
Haght 1.900.00 mm
Transparant of o
Trarsparent Arsa sS4Qm?
Burfo:
Burfaa Ircatment:
Total wakhl of tha window:
blozs: 170054 kg
Thermal tronsmiiancg [Us- valu e im0y 120
Light trensn ttanc valua of glass (TL) [%| TE00
Bolar fector [gaaks| %] 5500
Burglar resiston e ned
Apoustic parfomancs [dE]:
Faacdon ko i mpd

Azcoming EN 14351-1

Froducer

Dedaration number
Dabe of Issue

Dedared product

Procludt fypa

Frofie sysem

Chraraderistios of the
window
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Life Cycle Indicator

Result for declared Life Cycle

Primary energy. non-renewable [MJ] 2.132.86
Primary energy. renewable [MJ] 29.94
Water consumption [kgl 355.59
Depletion of Abiotic Resources (ADP) [kg 2.00
Sh-Equiv ]

Global Warming Potential {GWP) [kg 529.93
CO2-Equiv.]

Ozone Depletion Potential (ODP) [kg 1.590e-4
R11-Equiv.]

Acidification Potential {AP) [kg SO2-Equiv.] ;
Eutrophication Potential (EP) [kg 0.19
Phosphate-Equiv.]

Photochemical Ozone Creation Potential 0.27
{(POCP) [kg Ethena-Equiv.]

Mon hazardous waste [kg] 9.11
Hazardous waste [kg) 0.81
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Dr. Gerald Rebitzer
Director Product Stewardship
Alcan Packaging/
Rio Tinto Alcan Engineered Products
Gerald.Rebitzer@alcan.com



