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CO2 to chemicals:
An opportunity for Dunkirk?
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Benelux+6 neighbors: the beating heart of Europe's hydrogen 
industry

• The 9 regions will represent the EU in 2030:
• 15% of its production capacity
• 67% of its import capacity
• 26% of its storage capacity
• 24% of its hydrogen pipeline lengths

We are 
here

• 9 regions account for between 19 % and 41% of EU H2 demand
• BENELUX and its 6 regions are Europe's center for steel and chemical production
• BENELUX accounts for 20% of Europe's methanol, olefins and aromatics 

production capacity
• BENELUX represents 14% of the industrial sectors with CO2 emissions that are 

“hard to abate" and the 9 regions, 27% (i.e. much more than the respective 
shares of GDP: 10% and 19% and shares of population: 7% and 17% and shares 
of surface area: 1% and 5%).

• The 9 regions concentrate major ports in size that act as energy transmission 
hubs 

• A large proportion of hydrogen production and consumption sites are 
located close to the hydrogen pipeline routes planned for 2030.
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3 chemical reactions to stay at the heart of European hydrogen

Pôlénergie

Reverse water gas shift reaction (RWGS):
𝐻𝐻2 + 𝐶𝐶𝑂𝑂2 + 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄 → 𝐶𝐶𝑂𝑂 + 𝐻𝐻2𝑂𝑂 + 𝐻𝐻2 in excess

Fischer Tropsch reaction:
𝐶𝐶𝑂𝑂 + 𝐻𝐻2 + 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄 → 𝑪𝑪𝒏𝒏 𝑯𝑯𝒎𝒎 𝒐𝒐𝒐𝒐 𝑹𝑹− 𝑶𝑶𝑯𝑯

Direct hydrogenation reaction (methanation, methanolization, etc.): Sabatier process
𝐻𝐻2 + 𝐶𝐶𝑂𝑂2 + 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄 → 𝑪𝑪𝒏𝒏 𝑯𝑯𝒎𝒎 𝒐𝒐𝒐𝒐 𝑹𝑹− 𝑶𝑶𝑯𝑯

 

Three basic reactions to convert C02 and mimic nature's photosynthesis
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Decarbonated H2+recovered (or biogenic) CO2 = decarbonated chemicals
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Plasma reactor: the ENERGO example

Dielectric barrier discharge plasma reactor (DBD plasma)
• Moderate temperature
• Pressure - Atmospheric
• Technology compatible with polluted gases
• 50 times lower catalyst volume

Possible reactions with ENERGO : 
• Methanation: synthetic methane production
• Methanolization: methanol production
• R-WGS
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Benefits

Pôlénergie

• 90% of the carbon used by the chemical industry comes from fossil carbon!

• Developing a circular economy

• Maintain, develop and strengthen a local ecosystem with new flows between manufacturers (CO2, 
heat, etc.)

• Use the CO2 emitted to create added value (CCU) and not to add costs (CCS)

• Develop projects that bring high value to a plot of land
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Conditions for success

Pôlénergie

• Labeling bio-CO2 and subsidizing capture technologies

• Dedicating a share of decarbonated electricity to the production of decarbonated molecules

• Providing a tariff framework for electricity dedicated to this type of generation

• Confirming the use of low-carbon electricity for the production of decarbonated hydrogen

• consider the use of non-biogenic but recovered co2 to form renewable e-fuels

• Territorial intelligence: reserve land for projects with high added value and coordinate projects with one 
another
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Energy transition and decarbonization : 
an economic opportunity for Hauts-de-France
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