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Power-to-Methane Scheme
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Overview Methanation Technologies
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3 H2 + CO ↔ CH4 + H2O

CO + H2O ↔ H2 + CO2

H2S, org. S, tars, .. H2O, CO2, (H2)CxHyO → H2 + CO

C2H4 + H2  C2H6, CH4

EU-Project BioSNG (1 MW), Güssing

Catalytic methanation of CO2/CO/H2 mixtures

C6H6 + 9 H2  6 CH4
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Gasification Methanation
Gas conditioning 

for natural gas grid
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CO + 3 H2 ↔ CH4 + H2O  

Converting biomass into biomethane

(with or without Power-to-Methane)

Adding H2 in Power-

to-Methane “Mode”



State-of-the-Art: GoBiGas 20 MWSNG
Fixed bed methanation, multi-step gas cleaning & conditioning
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Fixed bed methanationCO2 separation



BFB methanation allows process simplification
No need for ethylene/benzene removal due to tolerant fluidised bed
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Key results for BFB methanation of syngas

• XCO: 99.5 %

• C2H6: 1.5 %*

• hSNG: 82 %

• RNG has H-

gas quality

* after methanation
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Direct catalytic methanation of biogas 
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COSYMA demonstration 

recently completed

1000 hrs: 25.06.2017

Increased CH4 production



Worst:

Breakthrough of 

non-H2S sulphur  

caused noticeable 

catalyst deactivation.

Best:

Without sulphur 

breakthrough, the 

catalyst activity 

remained constant. 

Performance of methanation catalyst

Key results for catalytic methanation of biogas
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Performance of multi step gas 

cleaning based on sorption



Comparison of Methanation Technologies
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Aspect Cooled Fixed 
bed

(Hitachi Zosen)

Bubbling Fluidised
Bed
(PSI)

Biological
(electrochaea, 
Microbenergy)

Heat integration/ process heat >100°C + + -

Further upgrading after methanation 
necessary  (< 2% H2)

- - + 

Advanced sulphur removal necessary - - +

Reactor size (high GHSV possible) + ++ -

Alkenes and aromates in feed (C2H4, 
C6H6), advanced gas cleaning

- + -

Technical readiness level (TRL) 8 6-7 7, [8]

Demo and Industrial Plants Werlte (3 MWSNG) GanyMeth (200 kWSNG) 
Güssing (1 MWSNG)

BioCat (500 kWSNG)
[Solothurn, Dietikon]



• Catalytic methanation is one of the key elements for a sustainable Power-to-

Methane strategy 

• Technically all Carbon-source can be mobilised for Power-to-Methane

- Biogas

- Syngas

- Concentrated CO2 streams (industrial processes, air)

Summary
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• Selection of methanation technology strongly depend 

on local technical and economic conditions

• There is a need for robust business cases.

Further reading

• https://www.amazon.de/Synthetic-Natural-Gas-Power-

Gas/dp/1118541812

https://www.amazon.de/Synthetic-Natural-Gas-Power-Gas/dp/1118541812
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Wir schaffen Wissen – heute für morgen

Thanks to

Project partners

«BioSNG»

Project partners

«Direct methanation of

biogas»:

 ESI Platform

 SCCER BIOSWEET

 Energie360°

 BiogasZürich

 SFOE

 FOGA


