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“We're at war with nature. If we win, we
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ABD Ulusal Miithendislik Akademisi’nin kisa ve uzun vadeli dncelikler listesi

Kisa vadeli 6ncelikler (2030’a kadar)
Endiistriyel enerji verimliligi

Tasitlarda enerji verimliligi
(Lightweighing: Yiik. mukavemet - diis. yogunluk)

Niikleer enerji
Enerji depolama (piller)

Malzeme geridoniisiimii ve yeniden kullanimi
(recycling-reuse)

Giines enerjisi
Karbon salinimi y6netimi

Biyokiitle enerjisi

Uzun vadeli 6ncelikler (2050’ye kadar)
Enerji depolama (piller)

Niikleer enerji

Hidrojen ve yakit pilleri

Glines enerjisi
Endiistriyel enerji verimliligi

Karbon salinimi yénetimi

Tasitlarda enerji verimliligi
(Lightweighing: Yiik. mukavemet - diis. yogunluk)

Biyokiitle enerjisi




siirdiiriilebilir bir yasam kurmak igin gerekli «anahtar» malzemelerden
bir tanesidir:

- Disuk karbon salinimi, verimli yakit kullanimi ve darbeleri séniimleme yetenegi
sayesinde tasimacilik sektériinde, hizli trenler ve ucgaklar da dahil tercih edilen bir
malzemedir,

- Enerjiyi ekonomik tiiketen, estetik bina ve diger insaat tasarimlari icin uygundur,

- Cok az miktarda aliminyum kullanilarak, glivenli gida paketlemesi yapmak
mumkinddr,

- Ozgiin niteliklerini cok buyik o6lciide koruyarak defalarca geridéniisim islemi
uygulanabildigi icin, dongisel ekonomi amaci icin degerli bir malzemedir,

- Aliminyum Grinlerinin kullanim émri uzundur. Ornegin, yapi endistrisinde yaklasik
50 yil, otomotiv enddstrisinde 15 yildir.

*European Aluminium Association, Vision 2050 European Aluminium’s Contribution to EU’s Mid-Century Low-Carbon Roadmap, S
https://www.european-aluminium.eu/media/2545/sample_vision-2050-low-carbon-strategy_20190401.pdf

Tim Aliiminyumun Dértte Ugii Hala Verimli Kullanimda!!!

» 1888'den beri iiretilen 1,5 milyar ton

1.000 Unrecovered
aliiminyumun 1,1 milyar tonu hala - iz
kullanimdadir. % - IN USE FROCES Lotees

* 2000'den beri yaklasik 900 milyon ton E

S 400 W Destructive Uses

birincil Gretim gergeklestirilmistir. z; _— I

 Uzun émiirlii Griinler, kisa 6miirlii E anlll H “ |‘ ””W”m WRCCECaN LS
uygulamalara gore daha yiiksek E_m gl 11 o s v (I
geridoniisiim oranlarina sahip olma e “LOST”

egilimindedir.

*Bayliss, Bertram, Nunez, Tsesmells&Wu, Long Term Sustainability of the Aluminium Sector (2020-2050), International Aluminium Institute,
ICSOBA Virtual Conference, 16-18 November 2020
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Latest
Daily CO,

Aleading signal of environmental, economic
atd social changes aliead,

May. 3, 2023 423.84 ppm

May. 3, 2022 420.48 ppm

1 Year Change 3-36 ppm (0.8a%)

Greenhouse Gases
»Carbon dioxide (CO,)
»>Methane (CH,)
»>Nitrous oxide (N,0)
»>Fluorinated gases
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Atmospheric CO, at Mauna Loa Observatory

- Scripps Institution of Oceanocgraphy
NOAA Earth System Research Laboratory
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1 Ton of Aluminium

Coal

ber 2020.

Electricity 13,5 T CO:

15,7 Tons of CO: / 1 Ton of Aluminium

: CO, Free and Fully Digital — The Hurdless and the Solutions,

9,5 Tons of CO: / 1 Ton of Aluminium

COzbaIance

Natural Gas

Electricity 7.5 7

Hydro Electrical Power

1,9 Tons of CO: / 1 Ton of Al

Life Cycle Approach, CSIRO, May 2013.

Terry Norgate, Metal Recycling: The Need for a




Global CO2 emissions from energy combustion and industrial

0

How to mitigate CO, level, and thereby,

how to stop Global Warming???
Improve energy efficiency and promote energy
conservation,

Increase usage of low carbon fuels, including
natural gas, hydrogen or nuclear power,

Deploy renewable energy, such as solar, wind,
hydropower and bioenergy,

Apply geoengineering approaches, e.g.
afforestation and reforestation,

CO, capture, utilization and storage (CCS).
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CIRCULARITY §

Today, the global economy is only 8.6% circular — just
two years ago it was 9.1%. There are reasons for this
negative trend, but the result remains the same: the
news is not just bad, it is worse. This negative trend
can be explained by three key related, underiying
trends: high rates of extraction; ongoing stock build-
up; and, increasing (but still low) levels of end-of-

use processing and cycling. These underlying trends
are deeply embedded within the 'take-make-waste’
tradition of the linear economy — the problems

are hardwired. As such, the outlook for closing the
circularity gap looks bleak under the dead hand of
business as usual. We desperately need transformative
and correctional solutions; change is a must.

& cimcuiaRine EARWaRLD

What is sustainability?

[

Sustainability means meeting our own needs without
compromising the ability of future generations to meet their own
needs. In addition to natural resources, we also need social and economic
resources. Sustainability is not just environmentalism. Embedded in most
definitions of sustainability we also find concerns for social equity and
economic development.

1987, Brundtland Commission Report: Our Common Future

Easter Island: An historical example for sustainability...
AD 1000-1600. : Syt
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Some Important Points

“a b 2015

With the Paris Agreement, it is aimed to keep the global temperature increase below
+2°C until 2050.

2030

The IPPC (Intergovermental Panel on Climate Change: Integrated Pollution and
Control) aims to reduce human-induced carbon dioxide emissions by 45% in 2030
compared to 2010 values and to be net zero by 2050.

2050

The Paris Agreement envisages keeping the global temperature rise below 2°C and even
not exceeding the 1.5°C limit. Spain, France and the UK have committed to achieving
net 0 carbon emissions by 2050, Finland by 2035 and Sweden by 2045. However, some
countries, especially Russia, have not yet ratified this understanding.

Turkey signed it on April 22, 2016 and ratified by the Turkish Grand National Assembly
on October 6, 2021.

Marc Gillis, Aluminium Making: CO, Free and Fully Digital — The Hurdless and the Solutions, Future Aluminium Forum Digital, December 2020

European Commision; IMMIB; ISO; BDDK

#EU Deal

CARBON BORDER

ADJUSTMENT MECHANISM EU Green Deal

» The EU is aiming to be the CARBON NEUTRAL continent till 2050.

» Till 2030, the GHG emissions will be reduced 55% in comparison to 1990 (Fit for 55).

» The EU Green Deal is a road map to make European economy sustainable (climate target, circular economy,
energy efficiency etc.).

» EU Emissions Trading System (EU ETS) was started in 2005 in the union zone.

» Carbon Border Adjustment Mechanism (CBAM) is a tax imposed on imported goods to equalize the cost of
carbon emissions between domestic and foreign producers (context: cement, iron and steel, aluminium,

fertilisers, electricity and hydrogen; 1 October 2023 and 3-years transition period).
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Abundancy of Aluminium in Earth’s Crust

Oxygen | Abundance of elements in earth's crust |
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Study on the EU's list of
Critical Raw Materials
(2020)

Final Report

Boksit, artik
AB igin kritik
hammadde!

Abundance in earth's crust {wt %)

Antsmany Germanium PGMs Baunit
Baryte Hafnium Phosphate rock 1
Beryllium HREEs Phosphorus Titaniur
Bismuth LREEs Seandium

Borate Indium Sikicon metal

Coibalt Hagnesium Tantalum

Coking Coal Natural Graphite Tungsten

Fluorspar Matural Rubber WVanadsum

Gallwm Meobium

Legend:

Black: CRMs in 2020 and 2017
Fled: CRMs in 2020, non-CRMs in 2017

: CRMs assessed in 2020 that were not assessed in 2017
ooy Non-Cithes in 2020 that were critical in 2017

KURESEL ALUMINYUM AKISI 2018

Bauxite (1) 337

_../

Semis-fabricated
Primary
Production 6&

Ingots 137

Primary Aluminium Stock 11

Final Products 81

Total Productsin
Use since 1888
1039

Net Addition 2018: 52

v
Remeited
Aluminiem
71
Recycled

Products 94
' aluminium 30
. v

Other Application (5] 3

Dross and Fabricator
Scrap (3) 43

Bauxite Residue
and Water 209

*www.aluminiuminsider.com

TradedNew (Qld Scrap 18
Scrap [4) 13

Recovery and Disposal (6) 5

Under Investigation (7) 3
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BiRiINCIiL ALUMINYUM URETIMI

Birincil aliminyum dretimi, birbirinden bagimsiz 4

slirecten olusur :

1. Boksit madenciligi,
2. Boksit cevherlerinden Bayer Prosesi ile aliimina

tiretimi,

3. Aliiminadan Ergimis Tuz Elektrolizi ile metalik

aliminyum Ureti

4. Eneriji tretimi ya da temini.

*Erman Car, Ahmet Turan, Aliiminyum Ergitme ve Sivi Metal Rafinasyonu Egitim

mi,

Metalurji ve Malzeme Miihendisleri Odasi Egitim Merkezi, 2019

Notlari, TMMOB

19
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Integrated Primary Aluminium Production from Bauxite:
Mass and Energy Balance

0.25-0.30 65-75 006-0.08 0.17-0.26
35-4.0tonnas =
tonnes tonnes tonnes tonnes BAUKITE 0.025-0.03
fuel oil steam lime NaOH tonnes
| O —— anthracite
Bauxite refining 0.1-0.15
BAYER PROCESS tonpes
X pitch
1.3- 15 tonnes
mud residug
0.003 - 0.005 0.015 - 0.025 0,01-0.02
1.89 tonnes
tonnes tonnes tonnes 0,03 tonnes cathode
fucrid Al fuorid i ALUMINA
Ca fluoride uoride cryolite 0.1-02
[ | l— tonnes
1 l | anode green anades
(2R 3 butts
13000- 15000 |  Powersupply | 13000 - 15000 ‘L‘;’:’_‘;E’R'“;::? 0.55 - 0.65
WWh [A.C) rectifiers kWh [A.C) et bikad anadis
0.04 - 0.07 tonnes
fekative amounts of raw materials shown - spent cathodes
are typicsl ranges, and rafer to the ALUMINIUM
requirements for the production of 1 1 tenne
tonne of aluminkim

*lan Polmear, David Stjohn, Jian-Feng Nie, Ma Qian, Light Alloys: Metallurgy of the Light Metals, Fifth Edition, Elsevier 2017.

0.07-0.75
tonnes
fuel oil

000

10
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The Bayer Process

1. Digestion ZNapO, (la)

Bauxite[Al,O;] ) + 2NaOH ;) — NaAl,O 4iq) + HyOiq)

2. Precipitation (through crystallization)
2NaAIO, g + 4H,Oiq) — 2AI(OH)y() + 2NaOHj

3. Calcination
2AI(OH);¢) — AlO3 + 3H,0,

1010-1260°C, in a4 rotary kiln or
fAuidized bed calcinersiil

<3000 91 "C 1100 ¢
aibbsiie * AL, L AR O * a0,
Bauxite | Chemical Leaching Leaching 250" 730C 1000 "C 1200 C
Mineral Formula | Temperature, | Pressure, bochnuie +y-AlLOr »i-Al0; - G-ALOy P Al
°C atm 230 °C 850°C 12000
. bayerite *a-ALO, B-ALO, * =-ALO:

Gibbsite Al(OH), 150 ~8 5

SO0 °C
Bochmite ~ AIOOH 250 ~ 54 dispore—— kil

) 2007 1000 °C

Diaspore AIOOH > 260 ~ 60 tohiclite Ll T R = |0y

*Erman Car, Ahmet Turan, Aliminyum Ergitme ve Sivi Metal Rafinasyonu Egitim Notlari, TMMOB Metalurji ve Malzeme Miihendisleri Odasi Egitim Merkezi, 2019.

000

CO, Emissions of Primary Aluminum Industry

Energy for electrolysis| B _ m

Coal: 12-16 kg CO,/kg Al Coal: 17-25 kg CO,/kg Al
Natural gas: 5-8 kg CO,/kg Al Natural gas: 8-15 kg CO,/kg Al
Renewable: 0 kg CO,/kg Al Renewable: 3-6 kg CO,/kg Al

Alumina

1.1-5 kg CO,/kg Al

0.2 kg CO,/kg Al

2Al1,0, +3C 5 4Al +3CO,
1.5-3.5 kg CO,/kg Al
Sustainable Automotive Material Selection from a Carbon Fiootprint Perspective, HYDRO, AIT, Eyliil 2020 22
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The Molten Salt Electrolysis of the Aluminium
[The Hall-Héroult Process]

In a primary aluminium plant:

- Energy plant,
- Anode plant,
- Electrolysis plant,
Casthouse.

Vil
10.000 people

000

23
*Erman Car, Ahmet Turan, Aliiminyum Ergitme ve Sivi Metal Rafinasyonu Egitim Notlari, TMMOB Metaluriji ve Malzeme Miihendisleri Odasi Egitim Merkezi, 2019.
000
Electrolysis Cell and Electrolysis Plant
Qverall Reaction: -
2}\'303‘53' +3C > 4ﬂ|:||q1 + 3‘:03{9,3]
:’:::'*- ( o 4] Litieall o Current stops in cells if the reactions below do not happen:
e ] L ™™ Anode: Al O, + 6NaF + 3/2C -> 2AIF, + 3/2 CO, + 6Na* + 6e
Lo ’ Cathode: 2AIF, + 6Na* + 6e > 2Al + 6NaF
Overall Reaction: Al,0; +3/2C - 2Al +3/2 CO,
24

*Erman Car, Ahmet Turan, Aliminyum Ergitme ve Sivi Metal Rafinasyonu Egitim Notlari, TMMOB Metalurji ve Malzeme Miihendisleri Odasi Egitim Merkezi, 2019.

12
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Green Transformation of Primary Aluminum Industry
[Inert Anode Technologies]

Potential Anode Materials:

- Ceramics: NiFe,0,, SnO,, NiO-Li,0 etc.

- Metals: Al-bronze, Cu-Ni-Fe, Ni-Fe etc.

- Cermets: Fe-(NiFe,0,+NiO), Cu-Fe-NiFe,0,,
Cu-NiFe,0,, Cu-Cu,0 etc.

Eliminating all direct greenhouse gases from aluminium smelting has taken a major step forward today with the
start of construction on the first commercial-scale prototype cells of ELYSIS inert anode technology, at Rio Tinto’s
Alma smelter in Saguenay-Lac-Saint-Jean, Quebec.

ELYSIS is a joint venture company led by Alcoa and Rio Tinto that is developing a new breakthrough technology,
known as inert anode, that eliminates all direct greenhouse gases (GHGs) from the traditional smelting process
and instead produces oxygen.

ELYSIS is working to complete the technology demonstration by 2024 followed by the commercialization activities.

26

000

* Green Transformation of Primary Aluminum Industry
[Solar Energy Use]

On January 18, 2021, the United Arab Emirates became the
first country in the world to produce aluminum using solar
energy, according to Emirates Global Aluminum (EGA) and
Dubai Electricity and Water Authority (DEWA).

The process is called CelestiAL and, its annual
aluminium production capacity is around 40.000
tonnes.

https://www.alcircle.com/ d places-th first-country-to-produce-aluminium-using-solar-energy-62285

13
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*Tom Devoldere, The Reason for Recycled Aluminium in Flat TV's: The Phillips Econova Case, , OEA Recycling Conference, February 2011, Vienna/Austria

I+URDA HAZIRLAMA

Optimum ikincil kaynak kullanimi da en az geridontisim kadar degerlidir.

Hurda hazirlamaile;

* Dogru bir regete ile hedef alasimlarin kimyasal bilesimini yakalamak mimkiin olmaktadir,

* Ergitme verimi artmaktadir,
akip eden islemler icin gerekliliktir (termal boya/lak giderme, kurutma ve ince kesitli hurda sarji),
asima ve navlun kolaylagsmaktadir,

* Ratlayici 6zelligi tagtyan yabanci maddeler uzaklastirilmaktadir:
* Yaglar,

* Nitrat ve silfat gibi atiklar ve diger oksitleyici maddeler,

* Suve diger ugucu sivilar,

¢ Flaks artiklari,

» Siseler, basingh kaplar ve diger patlayicilar.

* Radyoaktif atiklar, poliklorlu bifeniller (PCB) gibi tehlikeli kimyasallar ve selenyum, kadmiyum, kursun, civa, arsenik,

Herilyum ve antimon gibi tehlikeli elementler uzaklastiriimaktadir.
28




Geridonisiimiin Temelleri

- Aliminyumun geridoniisiim, birincil metal Giretmek igin gereken enerjinin yiizde %92-95’i kadar tasarruf saglamaktadir.

- Giiniimiizde tiiketici sonrasi hurdalarin geridoniigiimii, yaklagik 20 milyon ton birincil aliiminyum ihtiyacini ikame etmekte, 80

milyon ton boksit cevherinden tasarruf saglamakta, 22-25 milyon ton kirmizi gamur olusumuna engel olmakta ve dolayisiyla

yaklasik 300 milyon ton CO, emisyonunu ortadan kaldirmaktadir.

- Yapi endistrisinde ve otomotiv endiistrisinde yiiksek geridéniisim oranlari (>%90) bulunmaktadir. Bazi bolgelerde igecek

kutularinin geridéniisiimii yaklagik %100'ddr.

Tedarik zinciri ya da yasam dongiisii sona erdiginde malzemeler «atik» haline gelirler.

Bayliss, Bertram, Nunez, Tsesmells & Wu, Long Term Sustainability of the Aluminium Sector (2020-

2050), International Aluminium Institute, ICSOBA Virtual Conference, 16-18 November 2020.

- Geridoniigiim (recycling) siireci, atik malzemenin yeniden islenerek, orijinal ya da farkli amaglarla kullanilmak (iizere

«gerikazanimi (recovery)y,

- Gerikazanim (recovery) ise atigin, atik niteliginden ayrilarak, kismen ya da tamamen yararli amaglar igin kullanilabilir hale

getirilmesidir.

Bu tanimlamadaki ana ayrim, geridéniisiim ile dongliye yeni bir riin, malzeme ya da madde katilirken, gerikazanim ile atik, yararli

amaglar igin kullanilabilir hale getirilmektedir.

The Waste Framework Directive

|(2008/98/EC) -
|
|
o
Comparision of Recycling Technologies
I‘)ecoaf:mg Def:oatlng Multi-
factor line+ side- rankin, line+ rankin, Rotary rankin, Chamber rankin,
well Reverb s induction i Furnace s i
Furnace
furnaces furnaces
Parameters [ [ [
Technological 5
Temperature control Excellent 3 | 15 [Excellent 3 | 15 |Moderate | 2 | 10 |Moderate 2|10
Oxygen level control Excellent 3 | 15 |Excellent 3 | 15 |Excellent 3 | 15 [Moderate 2|10
Residence time Excellent 3 | 15 |Excellent 3 | 15 |Excellent 3 | 15 |[Excellent 3|15
Gas/metal contact Excellent 3 | 15 |Excellent 3 | 15 |Moderate | 2 | 10 [Poor 1 5
Energy consumption 4 Moderate 2 | 8 |Moderate 2| 8 |Low 1 4 [Low 1 4
Heat|generation from VOCs in 3 No 1 3 |No 1 3 |Yes 3] 9 |Yes 3| 9
scrap
. . . No need
Scrap preparation 4 Required 1 Required 1 No need 3|12 (preferable) 2| 8
Operation&maintenance 3 Moderate 2 Moderate 2 Moderate | 2 | 6 |[Sophisticated 1 3
30
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Comparision of Recycling Technologies

Decoating Decoating .
K . . Multi-
factor line+ side- rankin, line+ rankin, Rotary rankin, Chamber rankin,
well Reverb s induction g Furnace s g
Furnace
furnaces furnaces
Parameters [ [ [ [
Submerging
Melting philosophy 3 Submerging 3| 9 wu:IT natural 3| 9 Under salt 1 3 Submerging of 3| 9
of scrap strring bath scrap
effect
Labour 2 Moderate 2 | 4 [Moderate 2| 4 |Low 3 6 |Low 3| 6
Fluxing requirement 2 Low 3| 6 |Low 3 | 6 |High 1 2 |Low 3| 6
Dross$ formation 5 Low 3|15 |Low 3 | 15 |High 1 5 |[Moderate 2|10
Dross quality 3 White/black 2| 6 |Whitedross| 3 | 9 [Saltcake 1 3 White/black 2 6
dross dross
Processing mode 4 Continuous | 3 | 12 |Batch 1| 4 |Batch 1| 4 |Continuous 3|12
Alloyjng conditions 3 Easily 3 | 9 |Easily 3| 9 |No 1 3 |Easily 3|19
Alloy| change 3 Limited 2 | 6 |[Easily 3 | 9 |Easily 3| 9 [Limited 1 3
31
o
Comparision of Recycling Technologies
I‘)ecoaf:lng Def:oatlng Multi-
factor line+ side- rankin, line+ rankin, Rotary rankin, Chamber rankin,
well Reverb s induction i Furnace s i
Furnace
furnaces furnaces
Parameters [ [
I.)ecoa?:mg Det.:oatlng Multi-
factor linet side- rankin, line+ rankin, Rotary rankin, Chamber rankin,
well Reverb 2 induction g Furnace g g
Furnace
furnaces furnaces
Parameters
Melting capacity 4 High 3 [ 12 [Low 1 4 |Low 1 4 |High 3 12
Meta] quality 5 Acceptable | 3 | 15 [Acceptable 3 [ 15 [Low 1 5 [Acceptable 3 15
Melt frate 4 High 3 [ 12 [Low 1 4 |Low 1 4 |High 3 12
Problemati
Ecoldgical impact 4 Moderate 2 | 8 [Moderate 2 | 8 |[c(salt 1 4 [Moderate 2 8
cake)
Investment cost 5 Moderate 2 | 10 [Moderate 3 [ 15 [Low 3 | 15 [Moderate 1 5
Estimated metal yield 5 >92% 3 | 15 [>94% 3 | 15 |75-85% 1 5 [<90% 1 5
| Suitapility of Turkish UBC 3 Yes 3 9 |[Yes 3 9 |Moderate 6 [No 1 3 |
Total ranks 229 216 159 2 185
T
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GUNCEL ALUMINYUM URETIM YONTEMLERI

Birincil ve ikincil aliminyum tretim karsilastiriimasi

Parameter Birim Birincil ikincil
Harcanan GJ/t Al 174-186 10-20
enerji tretilen
Atmosfer kg/t Al 204 12
emisyonu uretilen
Kati atik kg/t Al 2100-3650 400
uretilen
Su tiiketimi kg/t Al 57 1.6
uretilen
Yatirhm - Yiiksek Dustik
Emisyon - Yiiksek Distik
seviyede seviyede

4624/global-production-of-aluminum-by-country/

Aliimina Enerji

O ~ Birincil Aliminyum
[Kdige)
Ikincil Alaminyum
Yari Mamil Aliminyum
[Ekstruzyon, Tasa Uriinier, Folyo,
lletken, Dijer)

(Edige)
Sanayi Kullarnimi

Geri Doniigiim
(Hurda)
Nihai Kullamm -
(Ctermetiv, Arebalal Yapi ingast, vs)

Aliiminyum deger zinciri

heeps://www.metalurji.org.tr/dergi/dergi161/d161_1729

33

Dross production and recovery numbers (000 tonnes)

Materials / Year m 2017

Benefits of Dross Recovery

» 1-2% of total Green House Gas emissions.

» 1 ton alumina = 2 tonnes of red mud = 3 tonnes
of bauxite

» Recycling 1 kg of aluminium can save about 4 kg of
bauxite, 2 kg of chemicals, and 7.5 kWh of
electricity.

» Near 50% of the 3 million tonnes of dross still
finds its way to land fill

» Landfilling cost : $38 million.

o0

* Secondary Aluminium Industry: Dross Valorisation

Keeping pace with aluminium

usage the dross generation

across the aluminium value chain

is expected to grow at around 4
o, . .

; to 5% per annum in the coming

i years.

Primary
aluminaum
secior

World dross generation by
generating sector

a) and b) Surface oxidation

c) Cracking, Sinking & Floating of Al,O4

d) Conglomeration of Al,O4

e) Metallic Al capture

T s " 7 7 f)Further oxidation
) =
-
E “& g) And h) Skimming

Al Circle (n.d.) Aluminium Dross Processing: A Global Review Retrieved from www.alcircle.com 34
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* Secondary Aluminium Industry: Dross Valorisation

Wastes of secondary
production

M. E. Schlesinger, Aluminium Recycling, Boca Raton: CRC Press, Taylor & Francis Group, 2014.

'White Dross

o0

* Secondary Aluminium Industry: Dross Valorisation

Al ingot Al,O,
Fused
Al powder g, & ALO, L
Flux 4= :::;:
Al,O,

36

o0
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White Dross Processing Flowchart

Dross from aluminum
smelting facility

|

Storage

l

Vacuum

Ball milling

!

Coarse particle
‘Aluminum rich® part

L 4
Rotary furnace

—
Flux  — smelting ﬁ
700-800°C

separation

Non-metallic residue
‘Low metallic aluminum’ part
a

oo

Salt dross  Aluminum

Dust Filter

ingot AlO; based
l synthetic dross
Sales ‘
Sales
37 What is the next stage?
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Investigation of Alumina-Based Ceramic Production from Aluminum
Black Dross
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Secondary Aluminium Industry

Reprinted with permission, ©2006 Light Metal Age

Designing Aluminum Alloys for a

[Recycle-Friendly Alloys]

Recycle-Friendly World

By Subodh K. Das, Secat, Inc

Reducing the number of alloy grades,
Easily separateable devices,
Removable coatings on the surface,
Wider range of element concentrations in alloy grades.
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The Change of the World; The Change of Engineering

Industrial Revolution Climate Revolution
1800s 2000s

Explorer - Engineering in Sustainable
engineering 20th century Engineering
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‘ ¥ “Everything is-possible in extractive metallurgy,

but everything is not economical and environmentally friendly!

’.
Katilminiz icin tesekkirler /ﬁr}#lyg

Altiminyum ve gevre 1-2-3

Investigation of Alumina-Based Ceramic Production from Aluminum
Black Dross

| : S 2
Altiminyumu yakindam tanimak RO @ - Ams T 9

Altiminyum ile yolculuk Fused Calcium Aluminate Production from Aluminum White Dross
Residue

Buse Tugce Polat’ - llayda Elif Oner' - Selcuk Kan' - Kagan Benzesik' - Onuralp Yiicel'

| SERUVENI =

PROF. DR. 0ZG0L KELES
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