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Seventeen years ago the European Council made a commitment to construct up to 
twelve carbon capture and storage (CCS) demonstration plants by 2015. Yet today 
there is still no CO2 being stored within the EU on anything other than a pilot basis.
Chris Davies is Director of CCS Europe

Modelling results for the EU’s 2040 
climate target Communication indicate 
that approximately
280 million tonnes would have to be 
captured by 2040 and around 450 million 
tonnes by 2050
(see Figure).
(Ref: “COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL
COMMITTEE AND THE COMMITTEE OF THE REGIONS”, EN ENEUROPEAN
COMMISSION
Strasbourg, 6.2.2024) 



Importance of Groningen
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There is no energy security = more sustainable energy  is needed 
Alternative energy production is essential 
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6Source: CEPSA
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Brémond, Ulysse, et al. "A vision of European biogas sector 
development towards 2030: Trends and challenges." Journal 
of Cleaner Production 287 (2021): 125065.



• Feedstock Variability and Supply Chain:

Inconsistent feedstock supply and quality can affect biogas yields.

• Reactor Design and Process Optimization:

Scaling up digesters introduces challenges in maintaining optimal 
digestion conditions.

• Methane Yield Optimization:

Achieving high methane yields is crucial but can be difficult at larger 
scales.
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Challenges of Upscaling Biogas Technologies



• Gas Upgrading:

Upgrading biogas at scale is challenging.

• Waste Management and Digestate Utilization:

Managing large quantities of digestate is a challenge for large-scale 
operations.

• Biological Stability and Process Resilience:

Upscaling can introduce biological instability in digestion processes.
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Challenges of Upscaling Biogas Technologies



HOW TO 
VALORIZE 
BIOGAS?

Our living lab facility: available to learn 
with application
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11REFERENCE: Fenske, C. F., Kirzeder, F., Strübing, D., & Koch, K. (2023). Biogas upgrading in a pilot-scale trickle bed reactor–Long-term biological methanation under real 
application conditions. Bioresource Technology, 376, 128868.



• Pressure swings 

Production of methane decreases pressure in the system causing 
imbalanced pressure distribution in the system lines

• Challenge in solubility differences of gases

Solubility difference between methane and carbondioxide is very high 
causing gas solubility imbalance leading pressure gas accumulation or 
swings in pressure

• High initial and operational costs 

High cost of installing the equipment and high cost of the hydrogen 
makes it challenging to have a business case
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Early findings
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More can be achieved with upgrading

Carbondioxide to methane Carbondioxide to platform 
chemicals (formate, 
ethanol, methanol)

Carbondioxide to syngas 
for further green chemical 

production

Methane to methanol and 
or other green molecules
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WHAT ABOUT BIO HYDROGEN OR OTHER ALTERNATIVES?



Thank you!

Zohre  Kurt (Zuzi)

Professor of Life Sciences and Renewable 
Energy

z.g.kurt@pl.hanze.nl
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