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H2STEEL – OVERVIEW
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 Project name: Green H2 and circular bio-coal from biowaste for cost-competitive sustainable Steel

 Project acronym: H2STEEL

 Call: HORIZON-EIC-2021-PATHFINDERCHALLENGES-01 

 42-month project, KoM in October 2022 (6-month extension)

 2,368,910 € European funding
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H2STEEL – CONSORTIUM
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Coordinator 5 partners 1 associated partner

7 partners from 5 countries
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THE CORE OF THE PROCESSMethane pyrolysis is the single-step process of methane conversion into hydrogen and carbon.

Catalytic Methane Pyrolysis is an environmentally friendly method of hydrogen production from methane that, 

unlike other conventional processes such as Steam Methane Reforming  can convert methane into hydrogen 

without emitting direct GHGs. 

Endothermal reaction that occurs with and increase in the number of moles: 

Thermodynamically favored at high temperatures and low pressure

𝐶𝐻4 → 𝐶 + 2𝐻2

Methane cracking reaction 

∆𝐻0(298𝐾) = 74,9
𝑘𝐽

𝑚𝑜𝑙

THE CORE OF THE PROCESS

EUBCE, 2026
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CATALYTIC METHANE PYROLYSIS

Methane pyrolysis is the single-step process of methane conversion into hydrogen and carbon

Carbon-based catalysts have been extensively assessed for Methane Pyrolysis process; however, 

the application of carbon-based catalysts derived from biowaste, like sewage sludge, has been 

rarely studied within this framework. 

The use of biowaste not only mitigates the challenges of biowaste management but also offers a 

promising catalyst for hydrogen production. 

This work aims at developing a method to prepare a waste-derived carbon-based 

catalyst for methane pyrolysis.

CATALYTIC METHANE PYROLYSIS 

EUBCE, 2026
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CATALYST PRODUCTION

Methane pyrolysis is the single-step process of methane conversion into hydrogen and carbon

BIOBASED-CATALISTS PRODUCTION

EUBCE, 2026

https://doi.org/10.3390/en18195162

https://doi.org/10.3390/en18195162
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CATALYST PRODUCTION

Methane pyrolysis is the single-step process of methane conversion into hydrogen and carbon

BIOBASED-CATALISTS PRODUCTION

Feedstock: sewage sludge

EUBCE, 2026



H2STEEL: PROCESS ROUTE & INTEGRATION

Patent (filed June 2024); PCT extension (June 2025)
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CATALYTIC METHANE PYROLYSIS: FROM LAB TO POC
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CATALYTIC METHANE PYROLYSIS: FROM LAB TO POC
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CATALYTIC METHANE PYROLYSIS: FROM LAB TO POC
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POC TESTS Parameters Value

Catalyst size Pellet, Φ4x10 mm

Reaction volume – range 3 – 6 L

Catalyst residence time – range 10 – 45  min

Catalyst flowrate – range 8 – 60 L/h

Catalyst storage hopper volume 150 L

Test duration (depending on reaction 

volume)
2 – 4 h

Reactor operating pressure -1 mbarg

Screw and reactor max operating 

temperature
900 °C

Gas flowrate 0 – 2 Nm3/h

Gas residence time inside reaction bed up to 2.5 s

Gas species CH4, N2, NG

Gravimetric 

feeder

Reactor 

head

Heating 

screw

Reactor

Cooling 

screw

Storage 
tank
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CATALYTIC METHANE PYROLYSIS: FROM LAB TO POC
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POC TESTS

 Experimental campaign (in table):

  Catalysts:

 Commercial AC: Commercial activated carbon activated

physically at 900°C

 H2STEEL Catalyst: Biocoal mixed matrix produced from

mixing wood-based biochar with sludge-based on 

(1:1 mass ratio)

Catalyst CH4:N2 Residence 

Time (min)

Commercial AC 1:4 10, 20, 30

Commercial AC 1:1 10, 20, 30

H2STEEL Catalyst 1:4 20

H2STEEL Catalyst 1:1 20
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CATALYTIC METHANE PYROLYSIS: FROM LAB TO POC
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POC TESTS

= compounding the effect of biocoal devolatilization

= without the effect of biocoal devolatilization
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CATALYTIC METHANE PYROLYSIS

Methane pyrolysis is the single-step process of methane conversion into hydrogen and carbon

Novelty

EUBCE, 2026



CATALYTIC METHANE PYROLYSIS: FROM LAB TO POC

CONCLUSIONS

• The proposed value chain promote circularity, by upcycling unexploited wastes 

(urban WWTP sludges) to support EU green steel production;

• POC plant operation was successfully validated toward technology scaling-up.

• Broad operating envelope tested (residence time, % inlet CH4).

• H2STEEL catalyst contributes with a significant share of produced hydrogen

• The multi-products approach contributes to economic competitiveness

EUBCE, 2026H2STEEL-101070741 15
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THANK YOU FOR THE 

ATTENTION

EUBCE, 2026
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