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What are the issues of the current steel production? 
• High demand of steel for construction, machinery, transport and other applications    
• Steel manufacturing is energy-intensive, producing more CO2 than other heavy industry 
• Steel production contributes to 8% of total global emissions 

crude steel 

final shape Which step is the most energy demanding? 
• The bulk of CO2 emission originates from the 
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Green steel is an approach to decarbonise steel production 
 
 
 Electric Arc Furnace (EAF) 

Blast Furnace (BF) 

Fuel cells as Power source 
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How can Hydrogen be central to Green steel? 
• Use of hydrogen fuel cells to power the steel making 

processes, including BF and EAF 
• Use of Hydrogen in Direct Reduction method of 

converting iron oxide to iron metal   
 
 

Electrolysis  
 
 Renewable energy sources 

• Solar cells 
• Wind turbine 
• Hydropower 
• Biomass 

 
 

reduction 
Direct Reduction (DR) 

Iron microstructures 

Hydrogen 

Why the conventional BF is not 
green? 

• Uses coke (carbon) to reduce iron 
oxide, releasing a large amount of 
CO2     

 
 

What is the scenario and how is it implemented? 
• The use of 80% natural gas-derived hydrogen DR 

combined with 20% EAF will produce 940 kg CO2 per 
ton liquid steel compared to 1,765 kg CO2 when coke 
(carbon) is used.    

• DR and EAF route with green hydrogen will release 0 kg 
CO2  

• DR route has been implemented and expected to grow 
continuously 

 

What are the facts and challenges? 
• Australia is well behind in green steel  
• Unlike reduction with coke that is exothermic, 

reduction using hydrogen requires external 
energy due to its endothermic nature   

• The thermodynamics and kinetics of reduction 
using hydrogen in DR are not yet well understood 

• The limited availability of green hydrogen: the 
current mass production of hydrogen derives from 
non-renewable sources 

 
 

Green hydrogen route  
 
 

https://www.iea.org/reports/iron-and-steel-technology-roadmap
https://www.weforum.org/agenda/2022/07/green-steel-emissions-net-zero/
https://rmi.org/wp-content/uploads/2019/09/green-steel-insight-brief.pdf
https://spectra.mhi.com/green-steel-by-2030-heres-what-needs-to-happen-next#hydrogen-based-sustainable-steel
https://mergeflow.com/research/green-steel
https://www.weforum.org/agenda/2022/07/green-steel-emissions-net-zero/
https://www.spglobal.com/commodityinsights/en/market-insights/blogs/metals/062222-dri-steel-decarbonization-direct-reduced-iron
https://magazine.primetals.com/2020/01/01/the-winding-road-toward-zero-carbon-iron/
https://magazine.primetals.com/2020/01/01/the-winding-road-toward-zero-carbon-iron/
https://www.primetals.com/press-media/news/hyfor-pilot-plant-under-operation-the-next-step-for-carbon-free-hydrogen-based-direct-reduction-is-done
https://theconversation.com/australias-main-iron-ore-exports-may-not-work-with-green-steelmaking-heres-what-we-must-do-to-prepare-201469
https://www.dierk-raabe.com/green-steel-direct-reduction-of-iron-ore-with-hydrogen/
https://www.dierk-raabe.com/green-steel-direct-reduction-of-iron-ore-with-hydrogen/
https://www.dierk-raabe.com/green-steel-direct-reduction-of-iron-ore-with-hydrogen/



