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Why a new gasification technology?

• ECN focus: Large scale production of Sustainable 
Natural Gas (SNG), because ~50% of Dutch 
energy consumption is natural gas, sustainable 
alternative is required.

• Overall efficiency needs to be high, because we 
think biomass will be expensive. 

• No optimal large scale commercial gasification 
technology available.
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Requirements Biomass gasification 
technology

• High efficiency 
• Suitable for large scale (>> 100 MWth)
• Suitable for pressurized operation
• High initial CH4 content -> EF gasification is not an 

option, overall efficiency much lower.
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Indirect gasification is optimal for SNG  

Because:
• Complete fuel conversion, no carbon containing 

waste stream.
• Fluidized bed technology = up-scalable
• High initial methane content (typical 11 - 16 vol% 

dry) -> overall efficiency to SNG >70%.  
• No oxygen required (air blown combustor)
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Second generation gasifier: MILENA

• Indirect gasifier
• N2 free producer gas, no oxygen 

required
• Design suitable for large scale and 

pressurized operation
• High CH4 content 
• Complete conversion of fuel 

- High cold gas efficiency
- Ash contains no carbon

• Significant higher efficiency than 
present BFB / CFB gasifiers
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SNG system
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Milena lab scale facility
coupled to Olga gas cleaning and SNG section
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Effect of temperature on CO shift equilibrium
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Effect of temperature on tar production
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Effect of temperature on CH 4 production
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Conclusions

• Bed material selection can influence CO shift � if desired H2 

concentration can be increased by using catalytic bed 
material (e.g. olivine).

• Reduction of tar concentration by the use of (Norwegian) 
olivine was limited, but not problematic for development, 
because of Olga tar removal system.

• Optimal process conditions for SNG: low temperature 
(800°C), low steam and sand as bed material, but do wn 
stream equipment may set boundary conditions.

• Long term uninterrupted operation of Milena – Olga system 
is possible. No fouling or agglomeration problems.
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Further Development

• Construction of pilot plant in 2007 (0,8 MWth), 
delivery of reactor in October.

• Further optimization of (lab-scale) Milena SNG 
system

• Demonstration (10 MWth)
- Gas to boiler (limited cooling and cyclone)
- Gas to gas engine (via Olga)
- Gas upgraded to SNG
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More information

• Paper 
• WWW.ECN.NL
• Posters on SNG production
• Presentation by Dahlman on Olga technology. 

• QUESTIONS?


