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Swedish biomass gasification
projects - current status
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Cortus WoodRollI® at H6ganas

= Cortus 6 MW WoodRolI® gasifier g
at the Hoganas steel plant .
(officially inaugurated in June 2018)
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Cortus WoodRolI® & Engle (Fr)

» Biomass-to-hydrogen project in
Bordeaux, France

= An order from Engie Cofely worth
135 000 € to carry out an
Advanced Feasibility Study of a
plant for hydrogen and CO,
production
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Cortus WoodRollI® in Mariposa (US)

» Biomass-to-electricity project in
Mariposa

= Now in the BioMAT* queue - an
important first step in obtaining a
Power Purchase Agreement

» Reversed auction procedure - may
get the highest feed-in tariff
($199,97/MWh) guaranteed in 20
years

* Bioenergy Feed-in Tariff Program, https://www.cpuc.ca.qov/SB 1122/

e CORTUS
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https://www.globenewswire.com/Tracker?data=70xeMQtQP7BDCryYiu_ZkBaaWejwpmNCtHrNTNMm75aGs705MAq30K8PiZKEM62TM1Ut8wLfsbUDsBvkhpntw1u3Z1vfT-IkszefiIMtpBAeNVlfCjwJy4rSw3MTfNm3
https://www.globenewswire.com/Tracker?data=70xeMQtQP7BDCryYiu_ZkBaaWejwpmNCtHrNTNMm75aGs705MAq30K8PiZKEM62TM1Ut8wLfsbUDsBvkhpntw1u3Z1vfT-IkszefiIMtpBAeNVlfCjwJy4rSw3MTfNm3

MEVA CHP-plant in Hortlax (eva

» Entrained flow cyclone gasifier
emanated from research at Lulea
University of Technology

= Energy outputs 1.2 Mw,, and 2.4
MW,

= Small fraction fuels (sawdust,
wood fibers and agricultural
residues)

» Applications: CHP, fossil process o
gas replacements and industrial
drying processes

= Working on cutting costs — in
particular for gas cleaning
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Commercial initiatives under
development
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LTU Green Fuels

Pilot BL gasification | Pilot methanol + Field testing
DME

3 MW, 20 t DS/d 4 t/d methanol/DME  Volvo Trucks DME
>28 000 h since 2005 >12 000 h since 2011 i trucks, >1 500 000
m
Recovery of cooking chemicals without DME and methanol in
difficulties industrial applications

Opportunities for exp. campaigns 24/7, high
availability



LTU Green Fuels
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Researchers want to test-fly Swedish bio jet fuel
2021

Published: 14 Novermber 2018
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Energy Agenay for a preparatory study, and hopefully, within a few
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resicues - and test-fly it on commarcial filghts in Sweden. The
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» The Biomass-fired TopCycle - the BTC - high-pressure
steam treatment and entrained flow gasification

» Gas turbine for power generation

= Aiming at electrical efficiency of up to 60 %
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Plagazi®

= The Plagazi® process aims at hydrogen production
from MSW, Auto Shredder Residue (ASR), car tires,
Refuse Derived Fuel (RDF), industrial waste, wood
chips or mixtures thereof

» Conceptual design for a waste-to-energy plasma
gasification plant (40 tons per hour = 350,000 tons
waste per annum)

* Plasma technology (Westinghouse Plasma) with three
cleaning stages

» Company status unclear
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Research activities
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Ongoing Swedish Gasification-

related R&D Programs

» Swedish Gasification Centre (SFC): 2011-2021,
budget 54 M€

» Swedish Knowledge Centre for Renewable
Transportation Fuels (f3): New phase 2018-2021,
budget 3.3 M€

» Swedish Energy Agency’s biofuel program: On-
going 2017-21. Both thermal and biochemical
conversion, budget 18 M€

= SEBRA (CHP): 2016-19, budget 6 M€
» Biofuels for Sweden 2030: 2017-20, budget 0.6 M€
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Swedish Gasification Centre (SFC)

Strengthen and coordinate Swedish
gasification R&D and foster a new
generation of gasification competence
iIn Swedish academy and industry

10 years - budget 54 M€

In total, 20 companies, 8 universities
and one research institute

25-30 senior researchers and 30-35
PhD students (>20% funding from
SFC)

Produced >35 PhDs and >360 journal
and conference publications (2012-
2018)

www.sfc-sweden.se
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THE SWEDISH CENTRE FOR

BIOMASS GASIFICATION S FC


http://www.sfc-sweden.se/

Swedish Gasification Centre (SFC)

SFC Centre for
Indirect Biomass
Gasification

T1: Industrial deployment & commercialization

T2: Process optimization
I

T3: Gas conditioning

T4: Fuel conversion

T5: Inorganic chemistry & materials
I

T6: Fluid dynamics

T7: Diagnostics

IEA Bloenergy www.ieabioenergy.com THE SWEDISH CENTRE FOR
BIOMASS GAsIFicaTon SFC




Research projects

Bio4Gasification

e Development of laser diagnostics for gasification environments. Project
leader: Per-Erik Bengtsson, Lund University

o Application of Laser Diagnostics in Pilot Gasifiers. Project leader: Florian
Schmidt, Umea University

@ Process control and optimization of gasifiers. Project leader: Henrik
Wiinikka, RISE ETC

e Ash formation and transport. Project leader: Markus Brostréom, Umea
University

e Slag properties and material interactions. Project leader: Dan Bostrém,
Umead University

e Slag build-up and containment protection. Project leader: Rainer
Backman, Umea University

o CFD modeling of entrained flow gasifiers. Project leader: Gunnar
Hellstrom, Luled University of Technology

e CFD modeling of raw syngas conversion. Project leader: Rikard Gebart,
Lulea University of Technology

e Fuel conversion in entrained flow gasifiers. Project leader: Kentaro Umeki,
Lulea University of Technology

e Verification and optimization of industrial and pilot scale gasification
systems. Project leader: Fredrik Weiland, RISE ETC

IEA Bioenergy
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Cleansyngas

Pressurized fluidized bed gasification. Project leader: Klas Engvall, Royal
Institute of Technology KTH

Char conversion. Project leader: Weihong Wang, Royal Institute of
Technology KTH

Catalytic conversion processes. Project leader: Efthymios Kantarelis, Royal
Institute of Technology KTH

Removal of impurities. Project leader: Matthaus Babler, Royal Institute of
Technology KTH

Centre for Indirect Biomass Gasification (CIGB)

Process optimization, large scale experiments and development of
analytical methods. Project leader: Martin Seemann, Chalmers

Mass transfer phenomena connected to fuel conversion and gas cleaning.
Project leader: Henrik Strém, Chalmers

Fluid dynamics and fuel conversion. Project leader: David Pallarés,
Chalmers

Organic chemistry and fuel conversion. Project leader: Teresa Berdugo
Vilches, Chalmers

Inorganic chemistry and fuel conversion. Project leader: Pavleta Knutsson,
Chalmers

www.sfc-sweden.se
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Transformation of an existing petrochemical
cluster into a thermochemical recycling plant for

100%06 recovery of plastics

= Fully or partially replacement of fossil virgin feedstock by
plastic waste results in economic advantages

» Electrification or oxy-combustion and CCS only justified if a
value is assigned to the CO, savings, increased share of
biogenic carbon in plastic products and/or increasing

recycling quotas
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Thunman H., et.al (2019). Circular use of plastics-transformation of existing petrochemical clusters into thermochemical recycling
plants with 100% plastics recovery, Sustainable Materials and Technologies 22
https://doi.org/10.1016/j.susmat.2019.e00124.




Recent SFC position paper

Share of energy from renewable sources in transport : .
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Thanks!
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Contact Details

Joakim Lundgren, Director SFC

Division of Energy Science, Luled
University of Technology

joakim@Itu.se
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