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Carbon and hydrogen as a reducing agent: new technological platform 
of metallurgy

DO… …CAN DO

3H2
Fe2O3+ = 2Fe + 3H2O

e Fe2O3+ Fe + O2

Hydrogen metallurgy

Ore electrolysis

Blast furnace chemistry
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Carbon and hydrogen as a heat source

DO… …CAN DO

C O2 CO2+ = H2 O2 H2O+ =
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Basics of Net Zero Steel scenario

Hydrogen to BF

DRI with hydrogen

addition 

Less BF more DRI + EAF

Hydrogen based DRI + 

EAF based on 

renewable power

Scaling DRI + EAF

CO2 capture

CO2 utilization

CCUS at scale

Source: Net Zero Steel Initiative, thyssenkrupp
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The future of green steel depends on new technologies and the CAPEX cycle
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Not all steel will be green. There will be many approaches implemented.
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Blast furnace and other 

steelmaking processes

• Adding hydrogen into BF to reduce emissions

• Switching to hydrogen-reach DRI

• Steel annealing in a hydrogen atmosphere

• Hydrogen from BF and coke oven gas 

Electricity generation and related 

processes

• Switching to hydrogen-based power (mixing 

hydrogen and natural gas)

• Electrolysis  based hydrogen

Hydrogen for benzene 

hydrogenation and CO2 utilization

• Synthesis of methane via CO2, H2 and 

biocatalyst reaction.

• Benzene hydrogenation producing pure benzene 

and toluene.

We need hydrogen no matter whether we choose to decarbonize 
steelmaking processes, power generation or to utilize CO2



Thank you!           | contact: ILya PavLov  ilov@severstal.com


