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RECENT PROJECTS:
Biomass and waste
gasification for
boilers and kilns
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RECENT PROJECTS:
Biomass gasification for
synthetic fuels and chemicals
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Source: www.upm.com
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Source: Aamulehti, Oct 12th, 2013
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Combined Heat and Power



Model: Volter 30 (40)

Fuel: Wood chips (birch, spruce, pine, aspen)
Fuel moisture: <18%
Particle size: 8mm  P  50mm, fine particles (<3,15mm) <1%, all <63mm
Plant structure: Steel frame, Insulated with paroc (or similar) panels
Color: As per agreement
Fuel supply: Spring agitator, auger, rotating feeder
Generator: Agco Sisu Power 4,9L, 4-cyl. (8,4L, 6-cyl.)
Output: Generator output 30kW (40kW), thermal 80kW (100kW)
Plant usage (e): ca. 1,5-2,5kW
Fuel consumption: ca. 3,5 m3 (4,5 m3) of chips/24h at 100% power level
Automation: Schneider electric PLC, GSM –alarms, remote internet control
Connections: Electricity cable, Heat channel, water line, broadband, GSM-connection
Installation: Asphalt or concrete base
Ash removal: Automatic ash removal
Max. o.t./a: 7000h
Maint. interval: once a week
Other:

Source: Volter
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R&D Partners: University of Eastern Finland

Volter 30
Installed inside an existing building

Source: Volter
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Source: Volter
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Updated Techno-
Economic Assessment

Detailed evaluation of 20 individual
plant designs
MeOH, DME, FTL & MTG
Based on technically proven process
Estimated impact of further R&D to
the overall economics
Large scale: 300 MWth of biomass
(~1300 mtpd, dry)
Nth plant economics
Available for download:
http://bit.ly/192Vl3G
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• Mature technology
• No investment support
• No CO2 credits
• No tax assumptions

Levelised production cost estimates*
300 MW biomass @ 17 €/MWh, 0.12 ann. factor
Electricity 50 €/MWh, DH 30 €/MWh@5500 h/a
Total Capital Investment estimates: 331-446 M€

Gasoline
@150$/bbl

Gasoline
@100$/bbl

Before tax, incl.
refining margin,
1€=1.33$ (2010)

*Liquid transportation fuels via large-scale fluidised-bed gasification of lignocellulosic biomass, Hannula, Ilkka; & Kurkela, Esa 2013. VTT, Espoo. 114 p. + app. 3 p. VTT Technology: 91
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Gasification Hot gas
filtration

Reforming of the
filtered product gas

T = 850 °C

T = 550 °C

T = 950 °C

Gasification Hot gas
filtration

Reforming of the
filtered product gas

T = 850 °C T = 850 °C T = 850 °C

HOT GAS FILTRATION
• Hot gas filtration R&D focused on filter

blinding phenomenon.
• Experimental work with a bench-scale

pressurised hot gas filtration unit ALMA.
• The main variables to be studied:

• Filtration temperature and pressure
• Particulate and tar concentrations
• Use of different sorbents and additives
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Catalyst A -
Tar

Catalyst A – CH4

Catalyst B and C - Tar

Catalyst C – CH4

Catalyst B – CH4

Reforming of tars and light hydrocarbon gases
VTT’s reformer is based on staged reforming without soot formation
Different catalysts from alternative suppliers can be used
Complete tar and C2-hydrocarbon conversion
CH4 conversion depends on temperature, catalyst type and reactor volume

N.Kaisalo & P.Simell, Vetaani-project:
laboratory results 2012
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2G-Biofuels 2020 Project
budget 7.3 M€ in 2012–14; second piloting phase in 2015–17

Gasification task – 4.2 M€

Pressurised
O2-gasification
>150 MW biomass

Industrial integration

Low-pressure
Dual bed steam

gasification
<150 MW biomass

Municipal integration

Hot
Filtration

&
Catalytic

Reforming

Synthetic fuels and
chemicals + heat

- MeOH, DME
- FTL, MTG
- MTO

SNG, H2 +
Heat & Power

Industrial partners: Andritz-Carbona, Foster Wheeler, Metso, UPM-Kymmene, NSE Biofuels,
Fortum. Main financier: Tekes
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Biomass-to-Syngas R&D at VTT
2G 2020 BIOFUELS 2012 – 2014

Pilot-scale R&D on improved steam/O2 gasification and
indirectly heated gasification alternatives
Simplified final gas cleaning for once-through-type synthesis
Heat integration alternatives
Industrial support from Andritz-Carbona, Foster Wheeler, Fortum, NSE Biofuels
and UPM – further R&D for the industrial D&D projects

PRODUCTION OF SNG OR H2 FROM BIOMASS 2011-14
Evaluation of process alternatives – less capital intensive and suitable to smaller
size that BtL plants
Pre-competitive R&D on gasification and gas cleaning
Wide industrial support in the Vetaani-project

NORDSYNGAS: 2010-14
Nordic University co-operation: Luleå, Piteå, Sinteff, VTT
Fundamental aspects of pressurised gasification
System studies related to integrated plants to pulp and paper industries

GASIFICATION REACTIVITY 2011 – 2014
Fundamental research with Åbo Akademi and Jyväskylä University
Funded by Finnish Akademy



1821/11/2013

2G Biofuels and RES-Infra of VTT
VTT will move and reconstruct it’s pyrolysis and gasification test
facilities to a new industrial site at Espoo

Design and construction in 2012 – 13
Commissioning in 2013-14
Testing activities continue at present site in Otaniemi until end 2013

Main test facilities:
Flash pyrolysis pilot plant and bench-scale pyrolysis facilities
Dual fluidized-bed steam gasification pilot plant
High-pressure O2-blown/air-blown gasification PDU plant
Atmospheric-pressure CFB gasification pilot plant for waste fuels
Bench-scale gasification and gas cleaning equipment
Synthesis testing in slip streams and with simulated gases

2G Biofuels R&D project
7.2 M€ - 3 a, incl. ca 1 M€ for test facilities
VTT RES-Infra

5.5 M€
investment


