
We are Pure Steel+

Challenges of the 
integrated steel mill in 
the upraising H2-
economy 

Gerd Weides, Christian Bruch (Saarstahl)
Gerald Stubbe, Daniel Adolphy, 
Simon Wölfelschneider (BFI)



We are Pure Steel+2 H2 MSE 2025:  Chal lenges of  the  integrated stee l  mi l l  in  the  upra is ing H 2-econom y ,  11  -  12  Februar y  2025

Today

Integrated Steel Plant based on Coal
This area is blocked by 

the live video from the 

lecture hall or your 

webcam.

Highly interconnected system 

Avoiding waste

Valuable, marketable 

by-products (e.g. slags)

Optimized material flow

(Gases, Steam, Filterdust, 

Fines, Slags,….)
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Future

New integrated steel plant based on H2

This area is blocked by 

the live video from the 

lecture hall or your 

webcam.

Creating of a new 

interconnected system 

Avoiding waste

New by-products (e.g. Slags)

Valuable?, marketable?

Flow of materials changes

(Massflow, 

Composition of Gases or Slags, 

Content of Energy,…)



We are Pure Steel+4 H2 MSE 2025:  Chal lenges of  the  integrated stee l  mi l l  in  the  upra is ing H 2-econom y ,  11  -  12  Februar y  2025

Steel production and slag as a byproduct This area is blocked by 

the live video from the 

lecture hall or your 

webcam.
Status Quo

Slag (lumps)
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Future

DRI

EAF-Slag

H2-Direct-

reduktion 

(DR)

Electric Arc 

Furnace (EAF)

Crudesteel

Road 

Construction
Cement/Concrete

Road 

Construction

Usage of Slags and influence on other sectors
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Steel production and slag as a byproduct This area is blocked by 

the live video from the 

lecture hall or your 

webcam.
Status Quo
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DRI

EAF-Slag

H2-Direct-

reduktion 
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Crudesteel

Road 
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Cement/Concrete

Road 

Construction

Usage of Slags and influence on other sectors

Substitution of Portland cement clinker in cement industry

Germany: Reduction of 5 Mio. t emissions of CO2

Is this still possible?
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Steel production and slag as a byproduct 

Hot Metal vs. HBI/DRI and slag formation
This area is blocked by 

the live video from the 

lecture hall or your 

webcam.
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Steel production and slag as a byproduct 

Hot Metal vs. HBI/DRI and slag formation
This area is blocked by 

the live video from the 

lecture hall or your 

webcam.

Hot Metal

Liquid (Temperature: > 1500°C)

Carbon:  ~4,5%

Fe content: ~95%

Si, Mn content: ~1%

Solid (Temperature: 20°C – 600°C)

Carbon:    0 – 4%

Fe metallic content:  ~85%

FeO:    4 – 9%

Gangue 

(SiO2, CaO, Al2O3, MgO):  5 – 10%

DRI/HBI

- Lower Fe-Yield

- In EAF-process significant increase in amount of slags 

- Chemistry of slags is completely different

Consequences for downstream processes
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Steel production and slag as a byproduct 

HBI/DRI and slag formation
This area is blocked by 

the live video from the 

lecture hall or your 

webcam.

Basicity C/S of Gangue
Size of Bubbles represents proportion of gangue in DRI/HBI

Proportion of Gangue
Size of Bubbles represents basicity C/S of gangue in DRI/HBI
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Scrap based EAF
Scrap

Model-based Calculations
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Composition of slags
This area is blocked by 

the live video from the 

lecture hall or your 

webcam.
SiO2 + Al2O3

CaO + MgO FexOy + MnO

Steel production and slag as a byproduct 

Scrap Route

70 – 90 kgSlag/t Crude Steel

100 – 250 kgSlag/t Crude Steel

EU: ~11 - 20 Mio t

EU: ~7,5 Mio t

DRI-EAF Route

~270 kgSlag/t Hot Metal

EU: ~25 Mio t



We are Pure Steel+10 H2 MSE 2025:  Chal lenges of  the  integrated stee l  mi l l  in  the  upra is ing H 2-econom y ,  11  -  12  Februar y  2025

Slag as a by product

EU funded project - Objectives
This area is blocked by 

the live video from the 

lecture hall or your 

webcam.

DRI-EAF Route

DRI brings considerable amounts of additional mineral components (gangue)

- Chemical composition changes

- Mineral composition changes

New methods of follow-up treatment 

- Conditioning 

- New cooling processes

Slags with “new” properties

- Proof of performance properties

- Amendment of existing regulations 

- Extension of REACH and registration

Considerable R+D effort necessary
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Slag as a by product

EU funded project - Targets 
This area is blocked by 

the live video from the 

lecture hall or your 

webcam.

• Investigation of the direct reduction of different ore-based feedstocks with increasing proportion of 

hydrogen in the process gas

• Investigation of the melting behavior of DRI/HBI in the EAF

• Data collection and modelling of the "new" hydrogen-based process routes

• Investigation and characterization of the resulting slags from the "new" hydrogen-based process routes 

• Production of slag in laboratory tests, pilot plants and in EAF (using significant proportions of DRI/HBI) 

• Experiments on the modification/conditioning of the slags (addition of additives in different process steps)

• Trials for cooling/granulation of slags

• Investigations of the “new” slags as a marketable by-product 

• Evaluation of existing regulations for by-products 

• Recommendations for adapting of the regulations
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Acknowledgements This area is blocked by 

the live video from the 

lecture hall or your 

webcam.

The research leading to these results has received funding from the European Union's

Research Fund for Coal and Steel research program under grant agreement number:

101112665

Thank you for your attention!

Any Questions?
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