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Biomass gasification for biofuels and bio-chemicals
- Long experience of medium-to-large scale synthesis gas technologies
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Key steps in the gasification-synfuels process of VTT
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Technological basis – TRL7
 Air-blown CFB gasifier commercial, steam/O2-blown demonstrated at 12 MW 
 Filtration demonstrated at 5 MW scale, commercial in air-blown gasification
 Reforming demonstrated at 5 MW scale
 Final gas cleaning commercial (similar to coal gasification)
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Key Process Step in Syngas Process
Tar Reforming – VTT’s Core Technology

 Heavy tars and C2-hydrocarbons are decomposed 
in the Pre-Reformer

 Total tar reforming and partial reforming of 
methane (60-90 %) in the Final Reformer

 No soot formation in the reformer and stable 
pressure drop

 Developed and demonstrated during 5000 hours 
of operation at VTT’s pilots

 Verified also at industrial demo plants, technology 
licensing to industrial partners

 Different designs for different applications
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The process for syngas cleaning patented by VTT  
EP2542654 A1



Pressurized O2/steam CFB gasification pilot plant 
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Varkaus SFW 12 MWth O2-H2O Gasifier and 5 MWth slip stream

Complete cycle from wood based biomass to FT 
primary wax was demonstrated => technically 
feasible

Juha Palonen, Sumitomo SHI FW, 7.4.2022



Phase 2 / NSE Biofuels Oy – Test Plant Varkaus, Finland
SFW 12 MWth gasifier and 5 MWth slip stream

[Photo: NSE Biofuels Oy]

Gasifier

Gas cleaning
Final cleaning
and FT-synthesis

Juha Palonen, Sumitomo SHI FW, 7.4.2022
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Capital cost and performance estimates for 
biomass to FT plant
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FOREST RESIDUE
200 MWth
50% MOISTURE
670 kton/a

Feedstock 
handling and 

drying

CFB
Gasifier

4 bar
870 °C

Filter
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Reformer
870 °C

(outlet)

AGR 
Final gas 
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CHP
Boiler
plant tail gasheat

steamfilter dust
steamO2
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SYNFUEL
110 MWth
EFFICIENCY 55%

ESTIMATED SYNFUEL YIELD
78 kton/a
ESTIMATED CAPEX
400 M€
ESTIMATED PRODUCTION COST
1400 €/toe

MAIN ASSUMPTIONS
payback time 15 a
WACC 8 %
feedstock 24 €/MWh
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