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2008-2015

2015-2021

Methane pyrolysis to hydrogen and 
carbon

Carbon applications (activated carbon, 
carbon foams, carbon catalysis) 

Carbon use in batteries

Hydrogen reduction (with MET)

2022-

Improved material efficiency for
methane pyrolysis (use of secondary
materials)

Hydrogen reduction in metallurgical
industry (with MET)

Methane pyrolysis to hydrogen and 
carbon

Carbon applications (activated carbon, 

FT synthesis
Catalytic conversion of biomass-derived
synthesis gas to olefins/FT diesel

Collaboration with LTU & NTNU

PhD thesis Romar 2015
PhD thesis Tuomikoski 2014

Hydrogen roadmap – Sustainable chemistry

PhD thesis Bergna 2019
PhD thesis Kupila 2021
PhD thesis Varila 2020
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Production of 
hydrogen (options)

Lisää tarvittaessa alatu
n

n
isteteksti

• Daloz, W., Frederik Scheiff, Kai Ehrhardt, Dieter Flick 
and Andreas Bode,The quest for CO2 -free hydrogen –
methane pyrolysis at scale, ARPA-E Methane Cohort 
Kickoff, Houston (US), Dec 10, 2019. 
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Methane pyrolysis

TRL3 -> TRL7

Several innovations behind this:

1) Use of CO2/CO free technology

2) Catalyst

3) Reactor set-up

4) Solid carbon for energy storage applications
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TCD of (bio)methane

Välimäki, Emmi; Yli-Varo, Lasse; Romar, Henrik; Lassi, Ulla (2021) Carbons Formed in Methane Thermal and
Thermocatalytic Decomposition Processes: Properties and Applications., C. 7 (3), 50 .
http://dx.doi.org/10.3390/c7030050

http://dx.doi.org/10.3390/c7030050
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Catalysts

Ind. Eng. Chem. Res. 2021, 60, 32, 11855–11881
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Catalysts

Välimäki, Emmi; Yli-Varo, Lasse; Romar, Henrik; Lassi, Ulla (2021) Carbons Formed in Methane Thermal and
Thermocatalytic Decomposition Processes: Properties and Applications., C. 7 (3), 50 .
http://dx.doi.org/10.3390/c7030050

Ind. Eng. Chem. Res. 2021, 60, 32, 11855–11881

http://dx.doi.org/10.3390/c7030050
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Carbon nanotubes (CNT)

Carbon nanofibers (CNF)

Amorphous carbon → activated carbon
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Activated carbon

CNT, CNF

 Battery industry
 Electric vehicles 

(supercapacitors)
 Catalysts

 Battery industry
 Lightweight materials for 

automotive and aerospace 
industry  Water treatment

 Pharmaceutical purification
 Industrial applications

Sustainable Carbon as a secondary product supplementing the sales
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Conclusions

• Methane pyrolysis feasible technology for (bio)methane

conversion to hydrogen and solid carbon

• Currently under pre-commerzialization stage

• CO/CO2 free technology

• Added-value from the utilization of carbon
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Thanks for your attention!

Professor Ulla Lassi, University of Oulu
Head of Research Unit of Sustainable chemistry
eMail: ulla.lassi@oulu.fi, 
tel: +358 400 294 090
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