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The ArcelorMittal steel production group LargeSt Steel prOducerS
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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
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Fig. 1. Energy demand and intensity of the global iron and steel industry (2000-2018).

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
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The 3 pathways of the ArcelorMittal
decarbonation plan .....

A

ArcelorMittal

Climate Action in Europe

Our carbon emissions reduction roadmap:

30% by 2030 and carbon neutral by 2050
A

Climate Action
Report 1
May 2019

“Our ambition ), iz
_ _ is to significantly
https://www.worldsteel.org/media-centre/industry-member-news/2019- | reduce our

member-news/ArcelorMittal-publishes-first-Climate-Action-report.html carbon fooipHiis




AM : decarbonation plan
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AM : decarbonation plan : pathway 1

Electrical steelmaking using low carbon electricity :

Nuclear Island

PLAN VIEW OF EAF
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Steel demand (Mt)

Water cooled roof
Sourcer stewluniversity org
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AM : decarbonation plan : pathway 2A + B
Gas based steelmaking, able to use hydrogen :

HYL-ZR Process

Al Reyadah Carbon Capture Usage

and Storage [CCUS)
Hydrogen route : a
. Watervapor :
i condensed and re- o :
CO + H, from top cenesicn IFON OF@  used for electrolysis
gas are recycled

€O, for CCS

@ co

NG

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

H
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Fe,O,; + CH, -> 2Fe + 2H,0 + CO,
Fe,O,+ 3 H,->2Fe +3H,0

T
ArcelorMittal
Classified as ArcelorMittal Public



ArcelorMittal : Smart Carbon Usage : pathway 3
Principles of the ArcelorMittal Carbon Neutrality plan In conventional steel making

‘ = gas separation/preparation

Use of biomass and
circular carbon
feedstocks

(Re)-Injection of
alternative or
recycled gazeous
reductant agents
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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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5/03/2022 = - B - E .
s +35t C02 emiIission Arcelomittal

Classified as ArcelorMittal Public



ArcelorMittal : Smart Carbon Usage

COICO, separation pilots : @
Carbon2Value : pilot project 2018 — 2020

INTERREG sponsored project

g Colonnes
Absorption et
] Regeneration

Other steel makers act in the same way :
voestalpine

i \lfP Energles

Capture of 0,5 tth CO2
| from 1.100 Nm?/h BF-
%3 gas to study feasability

| Steelanol : PSA
| 100.000 Nm?/h

o e - | (320kT COpla)
il : N Arcelon ﬁ-‘_':l|
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ArcelorMittal : Smart Carbon Usage

Productsin test: ethylene

Technologies of Smart Carbon Usage Naphita
. . H2 + CO -> Ammonia
Integrated Processing of Steel Mill Gases H, + CO, -> Butanl
- e N Ethanol Butyrate
= furaaee 1 IPA isobutene
Acetone; Urea, Ad Blue
methanol PHB and 3-HP
E-crude/ e-kerozene / Proteins
e-jet fuel
SN E-Naphta
E-CH4
N 5"'.35' Polyols
Lactid acid and PLA
COG =X Nmi/h BFG =Y Nm%h BOFG =Z Nm?®h Acetate
Caprylic acid
v v | Caproic acid
Formic acid

Hy
Xi2 Nm#/h

CH,

Xr2Nm¥h ¢ PSA

Methanol Ethanol CCs
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ArcelorMittal : Smart Carbon Usage

CCU plant and pilots : (1) ﬁfg;\f&hemicals

Microbe From BF gas and
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CCU is an enabler of CCS : MeOH LCA shows the complementarity of CCU and CCS

Steel : 1 Chemicals/fuels: CST CCUus
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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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