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https://www.aluminiumleader.com/economics/how aluminium market works/
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St Vehicle production

Aluminium consumption by industry, thousand tonnes

20 245 (27%)

Transport

3775 (5%)

Consumer goods

6 852 (9%)

Machinery & equipment

19 025 (25%)

Construction

11 693 (16%)

Foil and packaging

9 929 (13%)

Electrical engineering

3926 (5%)

Other

Source: CRU

https://www.aluminiumleader.com/economics/how aluminium market works/
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seie \fehicle production

Life Cycle Assessment of Aluminium Components in Cars

" a

! - . YouTube - European Aluminium - Dec &, 2020

A full Life Cycle Assessment iz important to understand the full

. I I story when it comes fo assessing the environmental impact of ...

https://www.youtube.com/watch?v=IRBr62LNQOCI
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seie \fehicle production

https://bauxite.world-
LCI for year 2000  3lyminium.org/uploads/media/1274452849Global LCI Report 03.pdf

Processes

- bauxite mining;

- alumina production;

- anode production: production of pre-baked
anodes, production of Soderberg paste;

- electrolysis;

- ingot casting.
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[C]e=<=  Aluminium production

_ | Bauxite mining |

759 kg l 5788 Ag

Caustic Soda Gaute
production* ' w

Limestone mining Limestone
calcination

JE Kg Caliched Limea Tranapot

M kg JI2E fg
Slumha

Petrol Coke
production

9T kg Avods
Anode production

[incl. recycling of anode

butts from Electrolysis)

Pitch production
32 kg Y

59 4y o[ Eledrolysis ]
Cathode Carbon
production
O Ag

Aluminium Fluoride At metal
production _

Alloy additives g

production "_
Ingot Casting
Chlorine Ingot Casting scrap
production "run-around” scra

Q058 kg

1000 kg
siad buifel aic

primary aluminium to fabricating plant

*inputfrom remelt or recycled aluminium ("cold metal") is
excluded as not representative far primary aluminium
—— (see para. 2.3 reference flow)
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Bauxite Mining data

Bauxite Mining

Selected | 2 Australian mines | 9 mines (Aachen) [ N.American LCI 1998
Inputs
Diesel 2 kgit* 090 | kgt | 067-18 [kgt[ 437 kgt
Other oil - (1.16 kg/t medium fuel ail, 0.27 kglt gasoline}> | 1.43 kgit
Electricity - 0.002 [ kwhit | [ 0.4 kWhit
Fresh water - 0031 [ man | [
Outputs
Particuates | 2,35 kgit* 0.002-0.005 | kgt | 2.35 kg/t
Solid waste | 136 kgit* 136 kgit

*per t of bauxite output

Anode production

441 kg

Alumina production

Electrolysis

ALO;

Ingot Casting energy data

North American

Selected | | AlcoaUS | 2 Australian LCl 1908
(25 casthouses. | (K Martchek) (J.Pullen)
3.3 Mio t, typical
primary)
. Fuel oil 10.0 kg/t* 109 | kaght about | kg/t 17.4 kalt
Ingot Casting , 10
Al Diesel 0.1 kgit* | 01 kght 09 It ]<0.2 kgit
Gas s2man* | 176 | matt | 52 | m3ft | 84 | mat | 52 | mat
1000 kg Electricity | g1 kWhit* | 16 | KWht | 111 | kWht| 81 | KWhit | 211 | kWwhit
*per t of cast metal output
13
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Countries with the largest bauxite reserves worldwide as of 2021

(in million metric tons)

Guinea

Vietnam

Australia

Brazil

Jamaica

Indonesia

China

India

Russia

Saudi Arabia

Kazakhstan

United States

Other countries

7,400

GEY Russia

500
= 500

5,100
1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000
Reserves in million metric tons

(O Collapse statistic

ke

DOWNLOAD

‘QPDF E§XL5

Source

= Show sources informatio
= Show publisher informat
=+ Use Ask Statista Researct

Release date
January 2022

Region
Worldwide

Survey time period
2021

Supplementary notes

Bauxite and alumina (as a g
tons of dried bauxite is requ
metric tons of alumina, whic
metric ton of primary alumii
expressed in million metric

Open this statistic in...
= Spanish

™ German

Carla Silva camsilva@fc.ul.pt
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Aluminium production

IAI LCS 2000
Inventory data for 1000 kg Primary Aluminium

Process

Raw materials

Bauxite
Caustic Soda
Calcined Lime
Alumne

Petrol Coke
Pitch
Ancde

Aluminium Fluoride
Cathode Carbon
At (hguid meilal)

Alloy additives
Chlarine
Lastingatl

Other raw material inputs
Fresh \Water

SeaWater

Refractory materials
Steel (for anodes)

Fuels and electricity
Coal

Diesel Qil

Heawy Ol

Natural Gas

Electricity

Bauxite mining

5168

103

INPUTS

Alumina production

86

64
65

185
12
221 4

Anode production

348
92

05
0,001
55

14

08
14
6.2

Electrolysis

174
61

295
20,8

Ingot Casting

20
0,068

315
02

Total

5168
159
86
7828

349
92
997

17.4
6.1
o

20
0.068
7aee

13.0
27.5
11.5
1.4
55

186
13.0
238

kg
kg
kg
kg

kg
kg
kg

kg
kg
kg

kg
kg
kg

kg
kg
kg
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[C]se  Aluminium production

Brauite Mining data

Salacted | 2 Australian mines | 9 mines (Aachen] | N.American LC1 1998
mm T ] ]
S T I B R Bauxite Mining
Cithvar ol & {106 kgl mesdium fuel cil, 0 37 kgt gracknee | {43 kgt

Edgcincity - noo2 | kwna | [ 04 KT _
Friskih vl esd . 0031 I Fan [ | 5168‘ kg
Qutput

Particulates 1_35*;&' 000Z-0.005 | kgt | 2.35 kot

Solid waste | 136 kgt" 136 kgt

*per L of bauils outpul [ |

2 kg diesel U/1000 kg Bauxite * 5158 kg Bauxite/1000 kg AL =

2*5.158 = 10.3 kg diesel for 1000 kg AL

Carla Silva camsilva@fc.ul.pt 16



Sendee Aluminium production

This is for primary AL production,
recycling ........72727?7?77?

Fuels and electricity
Coal

Diesel Oil 103 12 14 01 130 kg
Heawy Oil 24 62 10 238 kg
Natural Gas
Electnicity

12 RESPONSIBLE
CONSUMPTION

—_— AND PRODUCTION

O

https://www.hrw.org/report/2021/07/22/aluminum-car-industrys-blind-spot/why-
car-companies-should-address-human-rights
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Sendee Aluminium recycling

Bauxite Mini

[5168 kg |

A

y
Alumin%ucﬁon
25 kg |

An%de production

Electrolysis

[1000kg ]~

«

A J

Ingot Casting

Carla Silva camsilva@fc.ul.pt

18



C|sii  Aluminium recycling

Tip for the final challenge (Challenge #5):

Incorporate the scenario of recycling 100% of the scrap AL into the
analysis and observe if ASR sorting compensates the carbon footprint

Carla Silva camsilva@fc.ul.pt 19
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