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Who emits the most CO.?

Glohal carbon dioxide (CO:) emissions were 36.2 hillion lonnmes in 2017,

Asia North America Europre
19 billion tonnes CO, 6.5 billion tonnes GO, 6.1 billion tor
53% global emissions 18% global emissions 1

Chlna [T El=23 -
8 billon tonnes GO, "ol 53 bilion tonnes co, | EiBIIIOANGRRESICON Emission CO, Country

27% global emissions 5% global emissions
37.79 billion tons World

11.90 billion tons China

5.08 billion tons United States

3.06 billion tons India
1.82 billion tons Russia
817.8 million tons Iran

736.2 million tons Saudi Arabia

Iran
2 million tonnes Inclonesia

1.3 billion tonnes CO, 1.1 billion tennes CO, 0.5 billion tonnes CO,
3.7% global emissiond  3.2% global emissions 1.3% global emissions
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Material handling Particulate matter* 0.001 per cent of material stored 1 (Sogdl J S mins £95 A (S
Particulate matter* 20-35 kg/t steel 1-17 g/Nm’ Jals 85 &1 31 <CO, - O, - CO - N, - F and Cldeli leaxis¥i sl
Sintering/pelletizing SOx 1.5 kg/t steel 0.2-1 g/Nm’ O 5l iSasS Lidu cnl 5o ead yiiie lae )5 ws)s A <Zn, Pb, Cd, Mn
NOx 0.5 kg/t steel 0.4 g/Nm’ JRECTIPSER SN
Particulate matter 0.7-7.4 kg/t coke**
SOx 0.2-6.5 kg/t coke
Coking NOx 1.4 kg/t coke O3 asle kman¥T Hle Jols
NH, 0.1 kg/t coke
Volatile organics 3 kg/t coke
Flux preparation Particulate matter - o g Sl Canglgs «Sal Saw 3l o le s sanVT Lle
Zn Pb oS I3 HE  lganShs dosy,Sgp0me Jolss Laasy¥T 5l
. « ~ . 3
Blast furnace Particulate matter 10-40 kg/t steel 10-40 g/Nm s g ySae O 5| SiKsS i sl 0 et pitie slae 5 4o YO Mn
Desulphurization Particulate matter 10 kg/t steel -
Particulate matter*® 15-60 kg/t steel 7.5-30 g/Nm’
Fe up to 40 kg/t steel 20 g/Nm’ ) i
. Cr 2 g/t steel 0.8 mg/Nm’ Si0; -Ca0 -S-P-COz -0 - CO — Jols Lyaan¥T ol
Basic oxygen process 3 R .
Cd 0.2 g/t steel 0.08 mg/Nm S 9,500 O 5l 5SS dad sl ls slae L3 51 aus o YO NoOX
Pb 0.06 g/t steel 0.03 mg/Nm’
Ni 0.6 g/t steel 0.3 mg/Nm’
Particulate matter* 5-25 kg/t steel 0.5-9 g/Nm’ B
Fe 1.8-9 kg/t steel 0.6-3 g/Nm’ ¢S -CI-F - CaO - NaxO - ALO3 Jol leaos¥l nlo
EAF Zn 0.8-4 kg/t steel 0.3-1.5 g/Nm’ Glee @3 as s 4+ Ni, Cr, Mn, Hg Jolss (oS @l3ls ciomen
Pb 0.1-0.4 kg/t steel  0.03-0.1 g/Nm: A (y5,Se B ) S sS i o2l 40 s ,diie
SiO, 0.3-1.3 kg/t steel 0.1-0.4 g/Nm
w3l og o5 Gl e 0,95 po eolitul 5 50 S g Eoi Ay Aty
Hot rolling Combustion gases - SINOX e 51 Z$6 § SOX JS ZY0 b el S SOX Lzl
s oLis |, ails s
COz 11.9 kg/t Iron Ore sl EB g 5 (65,5 B 51 LBU S ST g0 Lacl
Iron Ore mining 3,5 asle isu opl Ho alisee lgbdes 51 (36 3lae )5 Lacsl
0 53 o uilusS S (e S - Seas wobewl g o
PM 14.4 kg/t Iron Ore S oS 0,7 Ko s e ed
lgo Janl cgile 033 sla Jaw 5o, 8lacS g oo S 2L5L
el i g Jo sl (2led SYgaze 6500 s

IIVIEDRO)

Sl ugs g 6 =g (ylo jlus
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		نوع فرایند

		ترکیبات

		نرخ انتشار آلایندهها

		توضیحات



		گازهای آلاینده



		Material handling

		Particulate matter*

		0.001 per cent of material stored

		بستگی به نوع سیستم کنترل آلودگی دارد.



		Sintering/pelletizing

		Particulate matter* SOx

NOx

		20-35 kg/t steel	1-17 g/Nm3

1.5 kg/t steel	0.2-1 g/Nm3

0.5 kg/t steel	0.4 g/Nm3

		سایر آلایندهها شامل CO2  - O2  - CO - N2    - F and Cl، فلزات سنگین شامل  Zn, Pb, Cd, Mn، 85 درصد ذرات معلق منتشر شده در این بخش کوچکتر از 5 میکرون هستند.



		Coking

		Particulate matter SOx

NOx NH3

Volatile organics

		0.7-7.4 kg/t coke**

0.2-6.5 kg/t coke

1.4 kg/t coke

0.1 kg/t coke 3 kg/t coke

		شامل سایر آلایندهها مانند بنزن



		Flux preparation

		Particulate matter

		-

		سایر آلاینده ها عبارتند از سنگ آهک، دولومیت آهک و غیره.



		Blast furnace

		Particulate matter*

		10-40 kg/t steel	10-40 g/Nm3

		سایر آلایندهها شامل هیدروکربنها، دیاکسینها، HF، فلزات سنگین Pb، Zn، Mn، 75 درصد ذرات معلق منتشر شده در این بخش کوچکتر از 5 میکرون هستند.



		Desulphurization

		Particulate matter

		10 kg/t steel

		-



		Basic oxygen process

		Particulate matter* Fe

Cr Cd Pb

Ni

		15-60 kg/t steel      7.5-30 g/Nm3 up to 40 kg/t steel		20 g/Nm3 2 g/t steel	0.8 mg/Nm3

0.2 g/t steel	0.08 mg/Nm3

0.06 g/t steel	0.03 mg/Nm3

0.6 g/t steel	0.3 mg/Nm3

		این آلایندهها شامل SiO2  - CaO - S - P - CO2  - O2  - CO – Nox، 75 درصد از ذرات معلق دارای قطر کوچکتر از 5 میکرون هستند.



		EAF

		Particulate matter* Fe

Zn Pb SiO2

		5-25 kg/t steel	0.5-9 g/Nm3

1.8-9 kg/t steel	0.6-3 g/Nm3

0.8-4 kg/t steel	0.3-1.5 g/Nm3

0.1-0.4 kg/t steel	0.03-0.1 g/Nm3

0.3-1.3 kg/t steel	0.1-0.4 g/Nm3

		سایر آلایندهها شامل S - Cl - F - CaO - Na2O - Al2O3 ، همچنین فلزات سنگین شامل Ni, Cr, Mn, Hg، 90 درصد ذرات معلق منتشر شده در این بخش کوچکتر از 5 میکرون هستند.



		Hot rolling

		Combustion gases

		-

		بسته به نوع سوخت مورد استفاده در کوره های پیش گرم و بازپخت، انتشار SOx  ممکن است تا 35٪ کل SOx و 45٪ از انتشار NOx از کارخانه را نشان دهد.



		Iron Ore mining

		CO2

		11.9 kg/t Iron Ore

		انتشار دی اکسید کربن ناشی از مصرف انرژی و سوخت است.



		

		PM

		14.4 kg/t Iron Ore

		انتشار ذرات معلق ناشی از عملیاتهای مختلف در این بخش مانند خرد کردن و آسیاب، خشک کردن سنگ معدن، خشک کردن کنسانتره، ذخیره و بازیابی سنگ معدن و کنسانتره از سطل های ذخیره سازی، انتقال مواد، و بارگیری محصولات نهایی برای حمل و نقل است.








“.
5y nd)

ey ’Ui
o> (ff o g2
SN

=
Bl swugs g =gy (ylo jlus
ol el (oS> =o &:l:ua 9 ySlso

. A IHVIEIDRO
cjb:”ﬂ},uj'_"/‘/ @ e s e e

IE co. National Iranian Steel Co. (NISCO)

VoVP-Yeolf 50 oWed Cario (Janme S ) S b s § (ST AIRST (S Jlea HLEB1 Ol ydi A9y
(éy’ , C»T J% - ' ' ,'“ ‘su a}:’) Average CO2 emissions per tonne of crude steel

1. CO2 emissions intensity (& =011C0)
2.33tc02 1-37tC02 0.05tco2

2.5
g & & &
= & & &
3 2 1.8 1.87 1.87 1.83 1.81 1.83 1.89 1.91 1.92 1.92 & & r
i & & &
= & & &
o 15 = &
S &b & a
S 2 abs as
£ 0 & d b & &
~ 1 & & & a & -
8 coal-based (curreny) gas-hased green H2-hased
o qE BF - BOF DRI - EAF" DRI - EAF™
= . - -
= - & <|. .|’ Qs

Note:Figures cover to direct and indirect CO2 emissions.
0 * With efectricity sourced from the grid,

** With electricity sourced from renewable, CO2-free sources.
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

4. Environmental management system

120

96.85 96.49 97.07 97.16 9621 9562 97.19 g9435]
100 94.05 93.59 o P —— o o —oO0—

80
R 60
40

20

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
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Where Water Stress
Will Be Highest by 2050

Projected ratio of human water demand to
water availability (water stress level) in 2050

ol 23U g ool

W Extremely high
(>80%)

W High
(40-80%)

© Medium to high
(20-39%)

M Low to medium
(10-19%)

B Low
(<10%)

* According to “business as usual” scenario=middle-of-the-road future
where temperatures increase by 2.8°C to 4.6°C by 2100

Source: World Resources Institute
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Benzene 0.04 kg/t coke 10 mg/l | Total flow is 0.3-4 m’/t coke**
BOD 4 kg/t coke 1,000 mg/1
COD 6-24 kg/t coke 1 500-6 000 mg/1

Coking Suspended solids 0.8 kg/t coke 200 mg/1
Phenol 0.3-12 kg/t coke  150-1 200 mg/1
PAH 0.1 kg/t coke 30 mg/l
NH,(as N) 0.1-2 kg/t coke 30-600 mg/1
CN 0.1-0.6 kg/t coke 30-1.8 mg/1
Organic carbon 2.5-5 kg/t steel 100-200 mg/1 Total flow is 25 m’/t steel. 0.3-5 m'/t steel is
Suspended solids 175 kg/t steel 7 000 mg/1 discharged (80-99 % >

Iron making (sintering | CN 0.4 kg/t steel 15 mg/l recycle):

and blast furnace) F 25 kgt steel 1000 mg/l Also contains phenols, F, P, dissolved solids, CI,
coD 23 kgt steel 500 mg/l sulphates, andother traditional contaminants
Zn 0.9 kg/t steel 35 mg/l
Suspended solids 220 ket steel 4000 mg/l o1 flow is 55 m/t steel, 0.5-11 m/t steel is
Pd 0.4 kg/t steel 8 mg/l discharged (80-99 % >

Steel making (basic Cr 0.3 kg/t steel 5 mg/l

recycled)

oxygen furnace) Cd 0.02 kg/t steel 0.4 mg/l Also contains dissolved solids, Cl, sulphates and
Zn 0.8 kg/t steel 14 mg/l other traditionalcontaminants
F 1.1 kg/t steel 20 mg/1

235



		نوع فرایند

		ترکیبات

		نرخ انتشار آلایندهها

		توضیحات



		مواد زائد مایع



		Coking

		Benzene BOD COD

Suspended solids Phenol

PAH

NH3(as N) CN

		0.04 kg/t coke		10 mg/l 4 kg/t coke	1,000 mg/l 6-24 kg/t coke    1 500-6 000 mg/l

0.8 kg/t coke	200 mg/l 0.3-12 kg/t coke    150-1 200 mg/l

0.1 kg/t coke	30 mg/l

0.1-2 kg/t coke	30-600 mg/l

0.1-0.6 kg/t coke        30-1.8 mg/1

		Total flow is 0.3-4 m3/t coke**



		Iron making (sintering and blast furnace)

		Organic carbon Suspended solids CN

F COD

Zn

		2.5-5 kg/t steel	100-200 mg/l

175 kg/t steel	7 000 mg/l

0.4 kg/t steel	15 mg/l

25 kg/t steel	1 000 mg/l

23 kg/t steel	500 mg/l

0.9 kg/t steel	35 mg/l

		Total flow is 25 m3/t steel, 0.3-5 m3/t steel is discharged (80-99 %

recycle);

Also contains phenols, F, P, dissolved solids, Cl, sulphates, and other traditional contaminants



		Steel making (basic oxygen furnace)

		Suspended solids Pd

Cr Cd Zn

F

		220 kg/t steel	4 000 mg/l

0.4 kg/t steel	8 mg/l

0.3 kg/t steel	5 mg/l

0.02 kg/t steel	0.4 mg/l

0.8 kg/t steel	14 mg/l

1.1 kg/t steel	20 mg/l

		Total flow is 55 m3/t steel, 0.5-11 m3/t steel is discharged (80-99 %

recycled)

Also contains dissolved solids, Cl, sulphates and other traditional contaminants
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Air-cooled slag (slow cooking)

Iron ore rgl

Coke Cooling yard

Limestone Molten Granulated slag
pig iron (rapid cooling quenching)

H DY aazxo § sl 0 i (8L 3L

tapping
Hot air \I_L“(E.‘f; (&) )le J'“

Blast furace Water
LW blowing
trough

Pig iron

| converter siag | O Steel Slag

[Inchuding pretreatment process siag)
1 Oxygen lance Iron Sla
Slag (110 kg/ton) o €

lron ore wd’ [0 Stainless Steel Slag
awdlary] Quick J &l

matenals]  |ime Cooling yard @ Ferroalloy Slag

Converter Molten B Copper Slag
steel tapping B Nickel
[Electric arc furace slag] Elecirodes B Other

Ouxidizing slag (70 kg/ton
g slag (70 kgfton) & Ferrous Slag
Scrap -
PR T Cooling yard
materal=y Femoalioy M Awmary | Quick ima
Electric arc furnace ‘ ‘ S B

H Reducing &
Ladle refining slag Cooling yard

Ladle furnace (40 kgfton)
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Global greenhouse gas emissions scenarios
s eyt Rt RS — in Data
Potential future emissions pathways of global greenhouse gas emissions (measured in gigatonnes of carbon dioxide

cquivalents) in the case of no climate policies, current implemented policies, national pledges within the Paris Agreement,

and 2°C and 1.5°C consistent pathways. High, median and low pathways represent ranges for a given scenario.

Temperature figures represent the estimated average global temperature increase from pre-industrial, by 2100.
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80 Gt CO,e
Current policies
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Pledges
40 Gt CO.e (2.6-3.2°C)
Historic
20 Gt CO.e
0 Gt CO,e 2°C pathways
1.5°C pathways
2000 2020 2040 2060 2080 2100

Baszed on data from the Climate Action Tracker [CAT)

The data visuakzation is avadable &t OurWordinData org. There you find research and more visvalzations on ths topec Licensed under CC-BY-SA by the authors Hannah Rachie and Max Ross
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State and Trends of Carbon Pricing 2025

CARBON PRICING

emissions trading
systems and carbon taxes
implemented globally

Plus ETSs planned in Brazil, L |
India, and Tiirkiye '

2 80 of global emissions
/6 covered by a direct
* carbon price, compared to ~5%
i in 2005
i IIIIIIIIl
2005

USD 1 00+ billion

in revenues raised for
second consecutive year

Over 50% of revenue
was used to support
environmental,
infrastructure, and
development projects

2025

CARBON CREDIT MARKETS

=

are from credits issued
3 before 2022

billion unretired credits
from independent
crediting mechanisms

2021

il

2023 2024

more domestic

compliance
X retirements
in 2024, compared to 2023

USD/1CO,e

In 2024, almost a quarter of glabal
credit retirements were to meet
domestic compliance obligations

use [removals)

As of April 1, 2025

Carbon credit prices are lower
but buyers are willing to pay
more for removals

53
1-4 1
I s

Farestry and land  Forestry and

Industrial
projects

Renewakble
ENErgy

Househaold

land uze devices

{svoided emis=ions)
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MAP OF CARBON TAXES AND ETSs

Sweden

@ ETS and carbon tax implemented

@ ETS implemented Czech Republic

e 24 »

Netheriands 3 Finland

Irelgnd —f
Kazakhstan

Luxembourg

@ Carbon tax implemented

ETS or carbon tax under consideration
or under development

Sakhalin P
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o e_?m - i Republic of Korea Catalania
Califarnia Massachusetts e
Colorado Tokya Portugat
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ZacateF\:s - ——Tamaulipas 'l Mant
San Luis Potosi Duerétarg antenegra
Jaliszo 5 Mauritania ——
Colima Yucatdn =

5 Thailand — & — Viet Philippi
tate of Mexico Senegal —g Mam ilippines
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Colombia

= kKenya

i Botswana

Canada
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Northwest guay
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Australia

Chongging

t
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[
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and carhon price at €60/tC0Oe
Hydrogen  Data unavailable for assesment
Electricity = 0.003%

10%

Aluminium

Iron and Steel 11%

Fertilisers 20%

Cement 36%

CBAM L Cuondd

. Ifcarbon price is set at 60 €/tCO2e, CBAM tax will make products
/' pricerise 10.7% on average’

https://www.engieimpact.com/insights/cbam-eu-carbon-tariff
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a. Total GHG emission from £ 9.9Gt )
each process (1900-2015) 127Gt ~ 0.7Gt
. 7 58 Gt Basic Oxygen Furnace " %
. — (BOF): 1952-now
£ i 0.2Gt — 0.6Gt
5.5 Gt Sintering : : ; Section Mill
A (51): 1880s-now - Crucible (5eM): 15005-now
H | (cB):1740-1921 ped :
=) = i e L = ol
&5 = = — g
: ~ | I .
0.5Gt =Tl !,"‘: | Pudding / \t}‘
! 1 (pD)1785-1925 Plate Mill \V B
Mining (M1) Fea——= PtM): 1 Y
| ] \\ : T (PtM): 18005-now
> - Blast Furnace | | Continuous Casti i i
: (BF): 1400s-now .I | FI'i Bessemer & Thomas (CC): 1955-now ne 436Gt Cald Rolling Mill
o= —E.  (B-T):1860-1975 (CdM): 1926-now
Pelleting
i 156Gt
(PE): 1880s-now 1.2 Gt
b. Carbon and energy intensity . . Open Hearth Furnace Strip Mill
of present process (OHF): 1864-now (5tM): 1800s-now
oM o w_':r 686t sl
W s . t Iran Found L
=PV . — Al
— (IF): 1700s-now
¥ RbM W
& SeM mm Direct Reduction 7.06Gt ROUR Ban e
I F i = (RbM): 1800s-now
S— (DR): 19705-now
IC . Electric Arc Furnace
cc | " (EAF): 1878-now Ingot Casting
BN cAF  —— Scrap {IC): 19005-now
B BOF B
e OHF .
I BF
S DR —
1 PE N [——1
- 5 om Note: == Femassflows | | Obsolete technology Mineral preparation stage includes M, SI, and PE  Steelmaking stage includes BOF, CB, PD, B-T, OHF, and EAF
L I " :
; . : . = = = £ 50 Total GHG emission from 1900 to 2015 Ironmaking stage includes BF, and DR steel finishing stage includes CC, IC, SeM, PtM, StM, RbM, and CdM

Primary energy intensity  GHG emission intensity
(GIfY)  (tco,/t)
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