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Green Steel definition?

De-risking the transition
is the prime target!
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Building blocks for defossilization of metals

Process understanding and modelling

v o me

Electrification Fuel substitution = Energy savings Recycling,
lower carbon intensity, & recovery circular economy,
H,, biomass, biogas CCUS
Digitalization

N /
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Iron- & steelmaking 1980 to 2050  rwuizmsmiovs

~9.68 bn population
3.000 ~284 kg/capita
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https://worldsteel.org/steel-topics/statistics/world-steel-in-figures/
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Direct Reduction in the Steel Value Chain

Direct Reduction into Electric Arc Furnace Direct Reduction into Open Bath Furnace

Feed
material up to 10% Fe-waste

& scrap
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value chain EAF slag Mill scale, Granulating, INBA® Clinker Mill scale,
filter dust, etc. dewatering & grinding substitute slag filter dust, etc.

agglomeration

DR-IOP: Direct Reduction grade Iron Ore Pellets

BF-IOP:  Blast Furnace grade Iron Ore Pellets —77
/’ Green Steel Conference 2023
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Smelting Flow Sheet

O

BF grade pellets | da
. . < 66% Fe & ‘.
BF grade iron ore pellet can be utilized
DRP may start with NG and switch in the future to H, @
HDRI is charged to OBF feed bins and then melted in the OBF ‘

Fluxes added as slag modifiers

Open Bath
Carbon source added for reduction of FeO and carburization e Furnace

of hot metal

Hot metal with composition and temperature similar to BF is
produced

Granulated slag production from OBF with composition
similar to BF

0/0I00010

Steelmaking
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BF Conversion Step 1: ‘

Blue Blast Furnace  suorveies i

F lede
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Shaft injection of reformed syngas y/ 4

 allows larger amounts of auxiliary fuel Shaft level g l l l

injection (e.g. COG, NG, H,, syngas) at
tuyere level

* reduced OPEX due to coke rate decrease

e potential productivity increase due to
decreased gas generation at bosh level

Reformer stoves

K

e add-on technology not impacting tuyere area
Blue Blast

Furnace W,
Hot blast stoves

e CO, emission reduction up to 28%

Tuyere level
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BF Conversion Step 2: o
EASyMelt andor ellers G

Features

Shaft injection of reformed syngas

Replacement of hot blast with reformed syngas

Electrification of melting heat i

* |lowest CAPEX _ '
* integrated into existing steel plant ‘% Q
e stepwise low risk approach 34 (F(- g Reformer StOVGS
* lowest OPEX 5 l
* energy & ore flexibility EASyMelt o,
* waste recycling in sinter still possible Electrically Assisted
* high production rate & quality Syngas Smelter
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Comparison of specific CO, emissions (kg/t,«)
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Questions?
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