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1. What is the European Aluminium Association?

* EAA Members:

Primary aluminium
producers, downstream
manufacturers, producers
of recycled aluminium and
national aluminium
associations, from 18
European countries

Organisation of the
European Aluminium
Recycling Industry
(recycling division - OEA)
European association of
aluminium foil producers
(EAFA)

EAA organisation
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expertise data transports
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Market & Market & Ma:’(’it e Promotion &
policy [ policy mo- [ nﬁ; onftjc: ~[1 Promotion & development
monitoring || nitoring of T I development of the use
of primary || extrusion - l%ng of aluminium of
production || activities activities recycling aluminium foil




2. What is Life Cycle Assessment?
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Evaluation of the inputs, outputs and potential environmental
Impacts of a product throughout its life cycle
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What i1s included in an LCA of an Aluminium

Product? 1. An inventory

| Coal of all resources

Bauxite T taken out of the
earths crust

or

taken from other
product systems

to produce, use and
recycle the specified
product
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2. An inventory
of all emissions to air,
water and soill
affecting the
environment during
production, use and
recycling of the
specified product

- Eutrophication

Waste Ozone Depletioh

Acid Rain
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LCA outcome is usually a set of environmental

Indicators In addition to
. . limate change,
Terrestrial Eutrophication ’::hesg iengicaelitgres
Ozone Layer Depletion = Ecosystems Toxicity help to ad_dress the
preservation of the
Cumulative Energy Demand natural capital, e.g.
bio-diversity, water
Use of Natural resources ™ —y, STPTR. : ’ ’
aland U Acidification air, land, etc.

Global Warming

Deforestation

Water Consumption
—

®"Human Toxicity
Other 7

Non-renewable Energy  Fine Particle
Resources



(?3. ECAA has along experience In
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developping LCI datasets

oo

Environmental Profile Report for the European
Aluminium Industry

April 2008

1
T L .| 'lpmductbnand

The International Journal of E=

Life Cycle Assessment “3°

Extensive environmental survey
organised in 2006/2007 (reference
year 2005) for developing/modelling
updated Life Cycle Inventory (LCI)
datasets

Interactive critical reviewing of the
whole LCI project by a renown
independent LCA expert, Professor
Walter Kldpffer

Publication of a special

« aluminium » edition of the
International LCA Journal (May
2009)

New LCI datasets (year 2010)
under development



Possibly with exernal verification
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The three main steps of the generic LCI

datasets development
>

1. Calculation of foreground generic data (i.e. process-

level data):

- Collection, consolidation and averaging of input and
output data for the various aluminium processes

- Data collected through an EAA excel questionnaires

2. Development of LCI models

- Models principles and hypotheses, determination of
<::> material flows, combination of the aluminium
processes or sub-processes, integration of
supplementary processes (electricity production,
ancillary materials, etc.).
« Use of specific LCA software (e.g. GaBi, Simapro) and
database (eco-invent, GaBi, etc.)

3. Calculation of the generic LCI datasets and
associated environmental indicators for a pre-set of
Impact categories
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Developing generic LCI datasets

* Requires
- significant effort at members and association level
- LCA and technical expertise
« Use of specific software and databases
« 1SO standards (15014044) should guide the processus

* A special focus is needed on the identified hot spots

* External verification reinforces credibility

Generic LCI datasets are not only building blocks for
LCA studies but are also strong fundations for the
advocacy work of the association.
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Example of average foreground data for 1 tonne
of profile production

Aluminium extrusion processes - Figures for 1 tonne of extrusion
. : Scrap
Unit Extrusion . Total
Remelting
Year 2005 2002 1998
Main aluminium inputs
Extrusion ingot kg 1008 1008 1013 1013
Clean scrap kg 324
Main aluminium outputs
Dross/skimmings kg 10 15.3 18.4
Metal content of dross/skimmings % 60%
Clean scrap kg 324
Finished profile kg 1000 1000 1000 1000
End use Energy
Heaw Oil kg 0.4 0.4
Diesel and light fuel Oil kg 1.1 0.3 1.4 1.25 0.65
Natural Gas kg 47.7 25.6 73.3 81 101
Total thermal energy MJ 2,402 1,216 3,619 3,904 4,827
Electricity kWh 758 118 876 913 1321
Ancillaries inputs
Argon kg 0.73 0.73 0.53
Chlorine kg 0.04 0.04 0.011 0.081
Water input (mainly cooling) m3 2.4 3.5 5.9 11 30
Acids, calculated as 100% H,SO,4 kg 6.9 6.9
Alkalis, calculated as 100% NaOH kg 11.3 11.3 15 28
Water input m3 1.9 2.8 4.7 9 26
Emissions
NOX, as nitrogen dioxide kg 0.15 0.22 0.37
S02 kg 0.03 0 0.03
Dust/particulates, total kg 0.04 0.04
Water output m3 1.83 3.26 5.1
Total hazardous waste kg 37.5 0.5 38.1 37.6 32.3 11
Total non-hazardous waste kg 12.9 2.07 14.97 19 23
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Main LCI data (kg) per tonne of profile

RER: Aluminium extrusion profile EAA 2005 [pl]

GaBi 4 process plan: Mass
The names of the basic processes are shown.

" Aluminium ingat for E'
] Year 2005 2002 1998
From * *
Inputs (kg) Total electricity Total Total
1.324kg Aluminium ingot 1008 1013 1013
*RER: Extrusion, finishing F2" Fossil ene rgy resources
and packaging EAA 2005 Crude ol 22,7 65% 31 43
' Hard coal 77,1 95% 104 151
a 0.318 kg
I "RER: Remelingof ()" Brown coal 126,2 94% 110 158
extusion scrap EAA 2005 IEmemeue Natural gas 123,7 29% 106 135
; a
Outputs (kg)
*GLO: Aluminium xS Aluminium extrusion 1000 1000 1000
extrusion profile PE [bap) M ain air emiss ionS
CO2 683 69% 632 860
NOx 1,56 56% 11 15
S0O2 2,6 92% 3,2 3,2
Dust 0,11 90% 0,47 0,69
Methane 1,58 58% 1,6 2,2
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LCIl indicators per tonne of profile

* GHG emission: 726 kg CO2-equiv/tonne

* 69% from electricity
- Electricity model plays a very big role

« Use of EU25 electricity model (ref year 2002)

]

EAA indicators (per tonne of aluminium profile) Total Fro.m.
electricity

Abiotic Depletion (ADP) [kg Sb-Equiv.] 4,70 54%
Acidification Potential (AP) [kg SO2-Equiv.] 3,80 82%
Eutrophicati quiv.] Q22 55%
Greenhouse gas emission (GWP 100 years) [kg CO2- Equw] 726 69%
Ozone Layer Deplé v} 1, 22E-04 97%
Photo-Oxidant Creation Potential (POCP) [kg Ethene-Equiv.] 0,23 76%
Primary energy from renewable raw materials (net cal. value) [MJ] 1146 65%
Primary energy from non-renewable resources (net cal. value) [MJ] 14311 68%

13
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GHG per tonne of Al for the production &
transformation processes

9677 kg CO2—equiv
....... — (50% electricity)

| 644 kg CO2—equiv
(63% electricity)

506 kg CO2—equiv
(23% electricity)

L]
* "=

'-

energy supply systems _— S
1353 kg CO2—equiv -
_] | (66% electricity) 726 kg CO2—equiv
s i Ty (69% direct)
e e W 14
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4. Environmental indicators for aluminium
products

* Building applications

* Automotive applications

* Packaging applications

15
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Some key aspects in environmental product
policies and LCA
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* Functional unit and system
boundary

- Especialy for comparison or
policy purposes

* Use phase

« Developing robust/realistic
scenarios

* Durability and energy
performances

* End of life*
* Recycling for metals

16
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"A. BUILDING
Sustainability assessment of buildings/construction
IS on track

Environment

Planet@

Certificate & Rating

Economic

100 9% g
. 95 o 1,0 p
Profit o |-
Gold
85% 1,5
O3 |— ,
509% — A
0% —
Silber
65 % 2,0
60 % — &
550 |— 17
Bronze
50 % 3,0
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Environmental Product Declarations are
essential elements

EPDs .
P Environment
o A Planet

+ mﬂ A\ — <

Economic

Environmental Profit
Product
Declaration
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EAA EPD program and tool status

EAA webtool
Product Others
Generic - Public EAA members-restricted
Windows 2nd verification finished — | Some company-specific systems
ready for use already integrated 2 members
implementing
EPD within CAD
Curtain Prototype available No specific systems software
walls (based on HBS profiles) implemented
Coill L
Almost finalised, tool and data
coated No e : No
verification will start soon
sheet
Composite :
panel No Prototype under preparation No

19
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P FOCESSES Cooperation for data collection
and life cycle — o — — _I—_——_—_——ii.———_——a——+
stages of : Tgemllﬂ Anodising | | Complemen
rea tary
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| e R——
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Environment t I
Demolition M i
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Result...

Environmental Product Declaration
Short Verslon

EAA - Eurcpean Aluminium Assocition
Jw. de Broquesile 12

B-1150 Brussels

www.eaa.net

10, rue au Odbarcadere
F.-T5852 Pars Cadex 17

oo

Producer

www.stiadr valkity
EAA-200B-D5-14-4085-ENG Dedaration number
herparabill
05M4/2008 Dato of Issua
Profact Nane Test 14005 Dedared product
Prduct Nane Spa tiium
Ths EPD applies to o single sido-hung casament window using the deckared auminum profile and g Produd typo |verificatic
standard gazng systam in e gven dmensons.
geranic dopth 65 Proflo systom
e e, '
.p . B i l _ rutacturn
L) i i L
.
Product charactaristics:
'ﬂl;:owsu' fo0am fronment
X ecs hent syster
Hacpt 1,000.00 mm ¥
Transparont or ox hpplication
Trareparert Area 074m? L ad
Surface: Packagin
Surfoca trestmant Powdar coaing
Total welght of the window:
Mozs 4043%g
and service
Tharmed transmHancs |Us-vabio (WP Ky Charaderistics of tho e
Lght trensrettanos volua of glass (TL) [%) window
Solarfactor [pvwala) %)
Burgar reskiton o Recyding
Accustic parformance [dB]:
Raacsen LA F
Ancanting EN 143511 ot oriie
npd = no parfommancs determined window
Charackeristics prowided by produoses
TT TR DU PTG 1T AT TGS & oF T [Tty Tl S Ta ed oIy 10 T e AP ot cur o oTrerg Soope of the LCA

and thalr assemity to windows. This Indudes aiso the transport of tha semi-finkshad products 1o the

>
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Life Cycle Indicator Result for declared Life Cycle
Primary energy, non-renewable [MJ] 1,069.26
Primary energy, renawable [MJ] 7311
Water consumption [kq] 811.38
Depletion of Abiotic Resources (ADF) [kg 0.4
Sh-Equiv ]

Greenhouse Gas Emission (GWP) [kg 56.92
CO2-Equiv.]

Ozone Depletion Potential (ODF) [kg 7.136e-G
H11-Equiv.]

Acidification Potential (AF) [kg S0O2-Equiv ] 0.44
Eutrophication Potential (EF) [kg 0.04
Phosphate-Equiv.]

Photochemical Ozone Creation Potential 0.03
(FOCE) [kg Ethene-Equiv.]

MNon hazardous waste [kal 12.81
Hazardous waste [kqg] 2.86

21
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B. Automotive —
Lightweighting benefits needs to be fully considered

[ Aluminium sheet

B Aluminium cast

B Aluminium extrusion

[ Steel

[J Magnesium

B Fibre reinforced plastic

www.superlightcar.com

Aluminum

4%
Plastic

7%
SLC BIW: weight 180kg (-35%, Am -101kg) Magnesium
22
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Lightweighting with aluminium — today
* Primary weight savings, typical values:

Typical relative and average absolute weight savings
Relative weight saving
e Engine and transmission parts: H
e Chassis and suspension parts: CEH
* Hang-on parts®: e
¢ Wheel rims®: [——
e Bumper systems: -
% ' 6%

Absolute w. s.

AANAAANN
AAANANAN
ALY

N

\

Market penetration

o
#

3

»

Secondary weight savings typically 0 — 50% extra

* Significant growth is expected from aluminium sheet and

extrusions:

- Car body applications, particularly hang-on parts: doors, hoods etc...

- Crash management systems

23
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C. Packaging

Food - Modelling the use phase is challenging but
crucial — Deep frozen spinach — Carbon footprint

6.0

A . _

kg CO,-Equivalent
Ll
o
I
I

Consumer behaviour

Standard Chilled Chilled Mo domestic  A++-class C-class  Gas Cooking Packaging Urban Countryside Bestcase Worst case
Case Spinach Spinach storage freezer freezer Transporis  Transporis
spoilage
W Spinach production [ Retail Packaging BDistribution and Selling Source FPE 25
OTransport (supermarket to household) O Storage at household OCooking

M Disposal of chilled spinach
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. Conclusions

Life cycle thinking is key for aluminium

LCA is the scientific tool to support the lifecycle
approach for evaluating the environmental impact of
processes/products.

Most of the aluminium benefits appear during the use
or recycling phases of aluminium products.

End-of-life recycling needs to be properly credited

26
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Ana Maria Danila
Sustainability Data Manager
European Aluminium Association

Email: danilla@eaa.be

Website: www.alueurope.eu
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