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Baslica Demir Disi Sektorler

* Alasimiar, metallierin ergitimesi

Minor KOK Kaynaklari
e Dokim
e |kincil Cu, Al, Pb (BAT tedbirleri ile)

Diger



KOK Kaynaklar:

 Tam olmayan yanma
 Oncdullerin firin icinde olusumu

* Dusuk sicakliklarda basit organik bilesikler
(ucucu kil) ve klorun PCDD/PCDF olusturmasi
(de Novo Sentezi)



KOK Olusum Teorileri

Ucucu kil ¢ok
. Onciiller kompleks bir
PCB’lerin, poliklorlu benzenlel Yapi, Tesisten
organiklerin, ugucu kul (kati, } tesise cok
reaksiyonu de§i§iyor‘!

2. De Novo

KOK’larin, partiktler organik karbon, klor ve
oksijenin ucucu kilde bulunan metallerin (Cu, Fe,
Al) katalizorliglinde olusmasi







Entegre Demir Celik Uretimi

ENTEGRE DEMIR-CELIK URETIMI

S Siirekli Dokiim

(Saflastirma)




Sinter Fabrikasi ve Celikhane

* Poliklor dibenzodioksinler (PCDD) ve Poliklor dibenzofuranlar (PCDF)
e Polibrom dibenzodioksinler

* Polibrom dibenzofuran

* Poliklor bifeniller (PCB)

* Polihalojen dibenzodioksinler

* Polihalojen dibenzofuranlar
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Mg giderimi gerekiyorsa; klor gazi kullaniliyor...



Birincil ve ikincil aliiminyum

Birincil Aliminyum Enduistrisi ikincil Aliminyum Endiistrisi
Yiiksek yatirrm maliyeti Disik yatinnm maliyeti

Uretime gegme siireci uzun Uretime gecme siireci kisa
Yiiksek enerji tuiketimi Dusuk enerji tiketimi

Dogal boksit kaynaklarinin Boksit kaynaklarinin kullaniminda
hammadde olmasi tasarruf

Yiiksek oranda kirli gaz salinimi Dusuk oranda kirli gaz salinimi

http:/ /www.metalurji.org.tr/dergi/dergil60/d160_4250.pdf




Diinya'da Al Uretimi
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http://www.world-aluminium.org/media/filer_public/2013/01/15/fl0000181.pdf

Total Metal Production
(Million tonnes per year)
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Al Kutu Geri Donlsimi
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Figure 12: Global Aluminium Beverage Can Collection Rate



UNEP, Ikincil Al KOK Emisyon
Faktorleri

Emisyon Faktoru

Proses ug TEQ/ton Al
Toz kontrolstiz veya basit kontrolli 1sil 150
islem

Torba filtreler ve kirec ilaveli 1sil islem 35
Kurutma (6n islem) 10

Optimum (BAT/BEP) 0.5
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Diinya Bakir Uretimi

World Refined Copper Production, 1960-2014

Thousand metric tonnes Solvent
Source: 1CS5G .
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Ikincil Bakir

AAurubis

From copper recycling-materials to cathodes

Kayser Recycling System (KRS)

TBRC*
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Ikincil Cu; daha yiiksek PCDD/PCDF olusumu; Cu'in
katalitik etkisi nedeniyle...



Ikincil Bakir

Figure 1: Rotary electric arc furnace (a), and crucible induction furnace (b)

(a)

a) Spout

b) Induction coil
c} Crucible

d) Molten metal

Source: European Commission 2001b.

« Firin tasarimi PCDD/PCDF olusumu agisindan kritik...
« Elektrik firinlar dizel/fuel oil kullananlara gére daha az emisyon (partikiiler madde)...



Dioksin/Furanlar Kaynaklar:

e De novo sentezi

— Hurdada bulunan yag ve diger organikler kiiclik parcaciklara donuslr, bu parcaciklar
organik ve inorganik klor ile reaksiyona girerek PCDD/PCDF’ler olusturur

— Hurdada bulunan plastikler, organoklorlar PCDD/PCDF olusturur, Cu ve Fe katalizorlik
yapar

* Eklenen kimyasallar



PCDD/F Emisyonlari-Ikinci Al

PCDD/F emisyonlari, mg TEQ /ton

En dustk En yuksek Ortalama

0.0053 17 3,5

&

Dioxin and Furan Emissions to Air
from Secondary Metallurgical
Processes in New Zealand

Ministry for the
Environment
Manata Mo Te Taiao
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Chemosphere

Volume 118, January 2015, Pages 148-155

Characteristics of PCDD/F emissions from secondary copper
smelting industry

Pao Chen Hung, Chia Chia Chang, Shu Hao Chang, Moo Been Chang - =
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Akii Geri Déniisiimii
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H Toplanan Atik Akl (ton) M Geri Kazanilan Kursun (ton)



Atik aki geri kazanimindaki siireglerin
akis semasi

P i Baca gazi
atiksu
I Siklon
Atiksu Aritma l
Tesisi Torba Filtre




Firin tipi
Reverber firin
Yiksek firin

Doner firin
ISA Smelt firini

QSL firini
Kivcet firini

Mini Smelter firini

Ergitme Firinlar

Kullanilan kursun tiiru

Hurda veya diger ikincil malzemeler
Konsantreler, bircok ikincil malzeme
Hurda veya diger ikincil malzemeler

Ara bilesikler, konsantreler ve ikincil

malzemeler
Konsantreler ve ikincil malzemeler

Konsantreler ve ikincil malzemeler

Hurda



Ergitme Firinlar,

Firin tipi
Reverber firin

Yuksek firin

Doner firin

EPA/600/6-88/005Cb
June 1994
External Review Draft

ESTIMATING EXPOSURE TO DIOXIN-LIKE COMPOUNDS

KOK Emisyonlari

ng TEQ /ton Pb

0,63-8,32
0,10-0,77

0,28-0,21






Magnezyum Uretimi

Elektrolitik

* Pidgeon Prosesi (termal)
* 30.000 ton/yil

Uzun Yillar Sonra Ulkemizde Bir Ekstraktif Metalurji Tesisi Kuruldu; Eczacibasi Esan Birincil Magnezyum Uretim Tesisi. Tesis Tiirkiye'de ilk
Magnezyum Tesisi Olmasinin Yanisira, Avrupa‘nin da Tek Birincil Magnezyum Uretim Tesisi Olma Ozelligini Tasiyor.




Pidgeon Prosesinin Akim Semasi

Kok + Hurda
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Gokhan OZER, Y.T.U. Metalurji ve Malzeme Miihendisligi, Doktora Tezi.




Finlandiya

Section V1.B.3: Magnesium Production

DRAFT 22/04/04

Guidelines on
Best Available Techniques (BAT) for

Magnesium Production

Process Source Emissions Unit Mass/t

Type Source (ng/Nm3) (ug/t TEQ)

Electrolytic | From Chlorination of off gas 0.8 12
treatment.
From Chlorination vent gas 0.8 28
From 13
electrolysis/chlorination

Thermal Reduction, refining and 0.08 3
melting

Norsk Hydro

Process <1.0




Emission Factors in the Magnesium Industryi? (UNEP)

PCDD/PCDFs
Classification Emission factors — ug TEQ/t of Mg

AIR Water Land Product Residue
1. Production using MagQ/C thermal 250 9000 NA NA 0

Treatment in Clz_pg effluent, limited
gas treatment.

2. Production using MgQ/C thermal 50 30 NA NA NA
treatment.

3. Thermal reduction process 3 ND MNA NA NA




Atiksu Emisyonlarinda PCDD/F

Section V1.B.3: Magnesium Production

Guidelines on

Best Available Techniques (BAT) for
Magnesium Production

Emisyon Faktoru

Proses ng/Nm3 ng/ton Mg
Electrolytic 100 13
Thermal 0,08 3

Norsk Hydro

<0,1
Process ’




Chemosphere 85 (2011) 1707-1712

Contents lists available at SciVerse ScienceDirect

Chemosphere

= LA a
ELSEVIER journal homepage: www.elsevier.com/locate/chemosphere

Estimation and characterization of PCDD/Fs, dI-PCBs, PCNs, HxCBz and PeCBz
emissions from magnesium metallurgy facilities in China

Zhigiang Nie, Minghui Zheng *, Wenbin Liu, Bing Zhang, Guorui Liu, Guijin Su, Pu Lv, Ke Xiao

Table 2
Emission factors of unintentional POPs in concentration and TEQ from the magnesium
smelting processes.

GiOx GRe

pgt~! ng TEQ ¢! pgt! ng TEQ t~!
PCDD|Fs 6.3 366 0.8 459
dl-PCEs 45 142 13.8 4.4
PCMs 3319 32.0 9.0 0.1
PeCBz 1314 - 11.7 -
HxCBz g14 81.7 8.3 0.7

Total 2458 494 44 a1




Tesekkiirler. ..



