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VTT - beyond the obvious
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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 VIT

FT-products

Methanol
SNG

Biomass
Wastes

Technological basis — TRL7

= Air-blown CFB gasifier commercial, steam/O,-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)



Key Process Step in Syngas Process m
Tar Reforming — VTT’s Core Technology

= Heavy tars and C,-hydrocarbons are decomposed
in the Pre-Reformer

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

“l““ = No soot formation in the reformer and stable
pressure drop

“ll“l = 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

The process for syngas cleaning patented by VTT
EP2542654 Al



Pressurized O2/steam CFB gasification pilot plant

’________‘

/ N, 1 _H,ADDITION
I 2 B 5 |
-
0,5 MW UCG PILOT - ware

ST = JR7J SCRUBBING
1 =
1 &
=
1<
| mc ADSORPTION
1 E
I o
LY
I un
\
\

BIOMASS
WASTE .
FT synthesis

,.__.T___-I FT product
| CO ADDITION sampling

L----

TO DISTRICT
HEAT BOILER




Varkaus SFW 12 MW,, O,-H,O Gasifier and 5 MW, slip stream

Demonstration of O,/steam-blown
gasification using different types of
biomass

Demonstrated successfully in
atmospheric pressure

~9000 hours

Demonstration of
product gas treatment:
cooling, cleaning and tar
reforming

Demonstrated
successfullyin
atmospheric pressure

~5500 hours

Slip-stream for gas ultra
> cleaning and Fischer-
Tropsch synthesis

5MW
Slip-stream

12MW

Syn%as 2 >
main stream

Juha Palonen, Sumitomo SHI FW, 7.4.2022

Complete cycle from wood based biomass to FT
primary wax was demonstrated => technically
feasible
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Phase 2 / NSE Biofuels Oy — Test Plant Varkaus, Finland
SFW 12 MWth gasifier and 5 MWth slip stream

Final cleaning
wesu and FT-synthesis

[Photo: NSE Biofuels Oy]
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Efficiency, %
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Estimated conversion efficiencies with woody biomass
residues and SRF to FT-crude (LHV based)

VTT's concept with reformer vs. FB gasifier without reformer

Wood residues

MSW / RDF

Catalytic reformer No reformer Catalytic reformer

m FT C5+ products mPowerto grid = Heat/steam

No reformer




Capital cost and performance estimates for m
biomass to FT plant

ESTIMATED SYNFUEL YIELD

78 kton/a
ESTIMATED CAPEX

400 M€
ESTIMATED PRODUCTION COST

1400 €/toe
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MAIN ASSUMPTIONS
payback time 15 a
WACC 8 %

feedstock 24 €/ MWh
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