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Green Steel 101



Crushing and concentrating mechanically separate iron-oxide 
particles from non-iron bearing particles 



The iron is still chemically bonded to oxygen when 
concentrating and pelletizing is complete.
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Green Steel is all about reducing carbon-dioxide 
emissions in the ironmaking process





• Blast Furnace Iron Making

• 1.5 to 2.5 tons of CO2 produced per ton of 
steel

• 1.3 tons of taconite pellets required per ton 
of steel

• 0.3 tons of scrap per ton of steel

• Produces the highest purity iron product





• Electric Arc Furnace Iron Making

• 0.3-0.5 tons of CO2 produced per ton of steel

• 0.4 tons of virgin iron units per ton of steel  
(usually pig iron and hot-briquetted iron (HBI)

• 0.8 tons of scrap steel per ton of steel

• Purity depends on iron unit mix 





• Green Steel Iron Making

• 0.2 tons of CO2 per ton of Iron 

• ~1.3 tons of iron DRI pellets per ton of steel

• ~0.3 tons of scrap per ton of steel

• High purity iron – mix dependent

• Finished steel costs 20-40% more than current 
BF / EAF steel



Summary

Iron Making Technology CO2e Emissions / Ton of Iron Iron Ore Pellets / Ton of Iron

Blast Furnace 1.5-2.5* 1.3

Electric Arc Furnace 0.3-0.5 0.5

Green Hydrogen Furnace 0.1-0.2 1.3

* Implementing carbon capture and sequestration may further reduce emissions



Swedish Green Steel Makers –SSAB and H2GreenSteel



A piece of fossil-free sponge iron with the Hybrit pilot plant in the background. Credit: Hybrit







SSAB additional comments

 Need help on permitting process, grid 
connection, and new electricity sourcing – most 
challenging aspects in US.

 Also need favorable policy framework and level 
playing field (CBAM?)

 Awarded up to $500M by Department of Energy 
to build green steel plant in Mississippi and 
upgrade EAF in Iowa.









H2GreenSteel wants to grow outside of Sweden

 Concerns with US as a location
o No baseload of green energy 
o Poor logistics of iron ore
o Political/regulatory framework 

uncertainty (45v?)
o Permitting / state aid concerns

 H2G have a preferred location in the US (I’m 
thinking Texas)

 Quebec / Brazil – you can replicate what is 
being done in Sweden

 Looking for other locations in the world –
Canada, Brazil, Iberia, US

 Criteria for future locations
o Abundant green energy
o Price of green energy
o Stability of energy supply



Overall Take-Aways



Sweden Green Steel Key Take-Aways

1. Sweden has developed significant experience and knowledge in hydrogen-based 
steelmaking. To leverage this knowledge, partnerships should be created and strengthened. 

2. Competitive supply of large amounts of 100% green electricity is critical to successful green 
steel production.

3. SSAB HYBRIT technology will be licensable and may be a path forward for a green iron/steel 
maker.

4. Minnesota is not currently the first choice for Swedish green steel manufacturers to 
establish a US footprint. We are working to change that.

5. Working with local iron-ore miners to invest in green-iron production critical to our regional 
success. DRI pellets at Cliffs and USS are a significant first step.

6. Work led by NRRI / NREL on the Green Steel / Industrial Decarbonization initiative is another 
important step. 
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