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Aalborg as World-leading CCU hub

• REintegrate put Aalborg on the PtX map and reached the 
final qualification round for the IPCEI call in 2021

• Experience from several other Danish production sites to 
be in operation by 2023/24

• European Energy has an ambition to realize Green CCU Hub 
Aalborg by 2025
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GreenCem site plan
• Minimize requirement for new piping for 

CO2 distribution
• Enable thermal integration of fuel 

synthesis and carbon capture plant 
(CO2 stripper energy requirement if 
amine-based capture)

• Fuel and CO2 logistics established at 
Port of Aalborg

5



CO2 handling and regulations
Technical considerations:
• Aalborg Portland 200.000 tons/y biogenic and Reno-Nord 

100.000 tons/y biogenic
• All CO2 will be liquefied, and cleaned

• The CO2 liquefaction plant must be able to handle the full CO2 flow 
during periods the PtX plant does not operate (high electricity cost etc)

• Removal of inert components easier in liquid CO2 phase
• The liquefaction process consumes a relatively small fraction of the 

overall PtX plant
• Before use in the PtX plant, the CO2 is vaporized

Regulatory considerations and concerns:
• It is assumed that annual balances can be applied on the 

biogenic vs. fossil CO2 concerning the stored and utilized 
volumes. 
• During some periods of the year biogenic CO2 may be stored and fossil 

CO2 may be utilized

• Storage of biogenic CO2 was recently suggested to be 
subsidized by government; this creates very unfortunate 
competition with CCU
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Electrolysis
• With the expected 2025 electrolyzer efficiency 

approximately 350-375 MW is required to utilize 
300.000 tons of CO2 annually with 5.000 h/y .
• Alkaline and PEM are currently the available 

technologies in the required scale
• The required electrolyzer production capacity is being 

established, few manufacturers have the capacity today

• Electricity sourcing from EE pipeline of solar and 
wind projects in DK1
• Due to the use of grid electricity, a larger plant is 

favorable

• Considered KPIs
• Cost including buildings (€/kg H2/hour)
• O&M cost
• Specific energy consumption (kWh/kg H2) – binding
• Degradation rate
• H2 delivery pressure
• Production ramp rate (%/min)
• Footprint (m2/kg H2/hour)
• Unit size
• Cooling water outlet temperature (waste utilization)
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Plant layout being established
• Basic design of a methanol synthesis plant with an annual production capacity of 100.000 tons was 

completed
• Full utilization of the 300.000 tons/y CO2 requires two parallel lines

• The main components were sized
• Cost estimates and/or budget quotations were collected for main equipment 
• Overall plant layout was established, and 3D model is under development
• Overall cost estimate of 400 M€
• Electricity requirement of 2.200 GWh (about half of Thor offshore park) 
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Conclusions
• Aalborg and Northern Jutland is in a good position to be an international lighthouse

• For the CCU part, support is required similarly to the two IPCEI projects where CCU Hub Aalborg was also 
nominated as one of the six candidates

• Synergies exist between CCS and CCU provided the required regulatory framework is in place
• Fossil CO2 should go to storage and biogenic to utilization (avoid subsidizing storage of biogenic CO2)
• Annual balances must be considered to allow CCS when renewable electricity is too expensive for CCU, and vice versa 

when electricity is in excess

• CCU / PtX is a sector coupling technology that is required to integrate large amounts of renewables, and to 
decarbonize heavy transport (shipping and aviation)
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