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The ArcelorMittal steel production group
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Steel is a product of the past that has largely
contributed to our current standard of life ......

And will continue to do so on our road to Carbon
Neutrality...



Steel : a product of the past and for the future 50 GLOBAL STEEL PRODUCTION VISUALIZED
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Steelmaking = generating 7% of the anthropogenic emissions
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Steel : a product of the past and for the future

AN [ Steel supports a Sustainable Circular Economy ]

ArcelorMittal )

« Steel is fully recyclable (magnetic) -> real C-footprint = 0,86 t CO./T
* |t can be produced in a carbon neutral way
« Steel is base material to install equipment for renewable technologies

[ton steel MW*]
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The 3 pathways of the ArcelorMittal
decarbonation plan .....
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AM : decarbonation plan 2y 3 pathways E
: Dp' Smart Carbon
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Hamburg
ArcelorMittal decarbonisation strategy - Net-Zero Roadmap Pydrogen project

Sourcing Clean Electricity

F Ciean Energy Technologies

Energy
CCUS, Hydrogen, Bioenergy, Energy Storage

Offseting Residual Emissions

Carbon Removal
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AM : decarbonation plan : pathway 1

Electrical steelmaking using low carbon electricity :

Section and Plan View of Electric Arc Furnace
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AM : decarbonation plan : pathway 2A + B

HYL-ZR Process

CO + H, from top

Geewsen Iron ore
gas are recycled

€O, for CCS

@ co,
NG

+ H, from electrolysis
In 2050 : 100% green H2

Humidifier

........

DRI

Fe,O; + CH, -> 2Fe + 2H,0 + CO,

$
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Gas based steelmaking, able to use hydrogen :

Hydrogen route :

. Watervapor :

condensed and re-
used for electrolysis

Al Reyadah Carbon Capture Usage
and Storage [CCUS)
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ArcelorMittal : Smart Carbon Usage : pathway 3
Principles of the ArcelorMittal Carbon Neutrality plan In conventional steel making
‘ = gas separation/preparation
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Use of biomass and
circular carbon
feedstocks

(Re)-Injection of
alternative or
recycled gazeous
reductant agents

CCU : Re-use of
the energy from
steel mill gasses

"
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CCS : Capture
from CO, from
steel mill gasses
for re-use and
storage
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ArcelorMittal : Smart Carbon Usage

Separation of the chemical energy of the gasses allows to re-use it instead of burning it
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Liquefaction
Amine scrubbing 99,9% purity CO, L5 v
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ArcelorMittal : Smart Carbon Usage @
CO/CO, separation pilots : !

Carbon2Value : p|lut project 2018 — 2020

INTERREG sponsored project

AM Dunkirk : 3D pilot
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ArcelorMittal : Smart Carbon Usage
COICO, separation pilots : from our colleagues

Carbon2Chem®

TOSHIBA

Study, pilot is at power
plant of Mikawa

CCS Facility for Shougang Jingtang United

Iron & Steel Company's Caofeidian Steel Plant, China

carbon clean
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ArcelorMittal ;: Smart Carbon

CCU plant and pilots :

BioConCO2 :
Acetate ->
PHB from BF §

Cero‘r\ Waste Gas
LanzaTech®
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Steelanol : EtOH
from BF gas
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CCU : it is technically possible : CHINA is delivering the proof : producing RFNBIO’s and RCF’s !
In Europa industry is still waiting for the delegated acts |

RCF-Methanol from Coke Oven gas at the Shunli group 150 kT/a
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MeOH : RCF-Ethanol at
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World S Iargest CO2-to- methanol plant starts B W BHE
production — CRI - Carbon Recycling International swens e | SOUGANY Commermal Plant 47 kT/a

Shoulang Jiyuan Commercial Ethanol Production Facility
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RFNBIO-Methanol from solar cell CO,
production at Jiangsu Sailboat

. s=1 = Feedstock: Ferro alloy off gas
Site of Jiangsu Sailboat Green Methanol plant Classified as ArcelorMittal Public

Location: Shijiushan, Ningxia



https://www.carbonrecycling.is/news-media/worlds-largest-co2-to-methanol-plant-starts-production

CCU is an enabler of CCS : MeOH LCA shows the complementarity of CCU and CCS

Steel : Chemicals/fuels:
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Current EU-grid
If all of the steel mill gas is converted, the CO,
abatement potential is :
- CCU =360 kg/t by MeOH-production (30%)
- CCS= 740 kg/t by storage of the CO, (70%)
- 400 kg/t of the steel gas CO,
- 340 kg/t of the electricity CO,
Total abatement = 1.100 kg/t

Need for renewable electricity = 1,1 MWh/t steel
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ArcelorMittal : Smart Carbon Usage
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Other continents than Europe, are not abandonning the blast furnaces !!!

Northwest Indiana Times 28.2.2023

BﬂOWU hydrogen I'ICh carbon FECYCLE oxygen BF (HYCRD F} Cleveland-Cliffs remains committed to blast furnaces, pursuing carbon capture
5 trial at Burns Habor

Cleveland-Cliffs said it remains committed to blast furnaces like those at the integrated steel mills along Northwest
Indiana's lakeshore and is pursuing a carbon capture and sequestration test to look to rein in emissions.
Chairman, President and CEO Lourenco Goncalves said in a recent conference call with investors that the company

would not follow rival U.S. Steel's strategy of diversifying its portfolio to include more lower-cost and lower-emission
electric arc furnaces at mini-mills.
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mmm. India, South-America, USA ...
{Liquefaction) T . .
. SAS low-C-BF iron making

Is there another way to
= i maintain existing facilities?

j o N/ « . o
v No minimum hydrogen requirement
V/ stepwise & lower investment

VL d / flexible ore & energy input
A T S " v R
Today

100% 75% 50% 25% Net-zero
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