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Why a new gasification technology (1)

• ECN focus: Large scale production of Substitute 
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.



Requirements for biomass gasification 
technology to produce SNG

• High efficiency
• Suitable for large scale (>>100 MWth)
• Suitable for pressurized operation
• High initial CH4 content
• No dilution with nitrogen



Indirect gasification and SNG

• Complete fuel conversion
• No carbon containing waste stream
• Fluidized bed technology – Up-scalable
• High initial methane content (11-16 vol%) –

Overall efficiency to SNG >70%
• No oxygen required
• No dilution with nitrogen



MILENA: second generation gasifier

• 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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Recent results from the lab scale MILENA

183742832231882[mg/nm3 dr.]Total tar

364262386556[mg/nm3 dr.]Unknowns

214734375010[mg/nm3 dr.]Class 5

114061726218579[mg/nm3 dr.]Class 4

197523275[mg/nm3 dr.]Class 3

9828631462[mg/nm3 dr.]Class 2

Measured tar concentrations

94411081303[Vppm dr.]Toluene

95511101212179[Vppm dr.]C6H6  

9.512.412.8[vol% dr.]CH4

24.820.313.9[vol% dr.]CO2

27.325.321.4[vol% dr.]H2

27.533.439.3[vol% dr.]CO

Austrian
Olivine

Norwegian
OlivineSand

•More shift
•Less Methane

•Less tar



MILENA gas composition during 
automated feeding
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MILENA pilot scale configuration
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Construction of pilot plant



MILENA pilot plant characteristics

• Thermal input 160 kg/h (800 kW HHV)
• Design fuel dry wood
• Gasifier / Riser diameter: 0.2 m
• Combustor diameter: 0.8 m
• Total height: 8 m



Present situation

Construction completed 

Insulation completed

Safety systems tested

Feeding system tested 

Bag house filter in operation

First hot gas test performed -> 
clogging of air nozzles. 



Future lab-scale and pilot scale activities

• SNG catalyst testing for over 200 hours; fully 
automated

• Including CO2 separation and pressurization to 
produce Compressed Natural Gas (CNG)

• Operational tests using wood pellets and wood 
chips in the pilot MILENA

• Connecting OLGA gas cleaning to the MILENA 
pilot

• Duration tests MILENA and OLGA pilot
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