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. Commercial/Industrial scale plant *Thermal input

. Pilot/demonstation scale plant
Academic research and development

. Project- & technology developer/Comp

e el .

RISE ETC
3 gasifers 20 kw-1 MW*
Cortus Energy

500 kW* WoodRoll®

Varmlandsmetanol AB

BioShare AB

Boiler conversion

Meva Energy AB

Cyclone gasification

S M Dl ‘
Chalmers University of Technology

Plagazi AB

Plasma gasification

Cortus @ Hoganas

6 MW* WoodRoll®

Luled University of Technology
LTU Green Fuels
3 MW* Entrained flow gasifier

Umead University

Mid-Sweden University

ScanArc AB

Plasma technologies

Phoenix Biopower AB
Biomass-fired TopCycle (BTC) technology

KTH Royal Institute of Technology

Cortus Energy AB
WoodRoll® technology

Malardalen University

MEVA @ Sofidel, Kisa
5 MW Cyclone gasifier

Emamejeriet
170 kW* Fixed bed gasifer

Linneaus University

Lund University/LTH

www.ieabioenergy.com



Company updates
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Cortus 6 MW WoodRoll® gasifier at the Hoganas steel

plant

I——}
Rotary kiln

Biomass —> pyrolyzer
350-450°C

Rotary
kiln dryer
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= r_g,T) Syngas

Indirictly ¢
heated sk
gasifier
1100°C

Installed cyclones (spring 2021) were
insufficient.

Still problems with char particles in
the pyrolysis gas - pipes clog over
time.

A new separator has been designed
and manufactured during the winter

and is now installed in series with
existing cyclones.

Start-up again in June

Ref: http://cortus.se, 2022-05-12

www.ieabioenergy.com


http://cortus.se/
https://www.google.com/url?sa=i&url=https://www.researchgate.net/figure/Schematic-of-the-WoodRoll-multistage-gasification-process-developed-by-Cortus-Energy-1_fig1_317310036&psig=AOvVaw0W6hW0cvOtJQ4LEFlhWyQW&ust=1593512281323000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMjMqP7lpuoCFQAAAAAdAAAAABAE

Other Cortus WoodRoll® projects
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Photo from http://cortus.se
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The Mariposa-project for delivery of
2,7 MW electricity is put on hold as
well as the Engie-collaboration
project (WoodHy) on biomass-to-
hydrogen project in Bordeaux.

New engineering study for a future
plant for green diesel production

with the Norwegian company Biojet
AS.

Planned plant capacity = 750 tonnes of
biomass per day = several parallel
WoodRoll® needed (20 times larger
than Hoganas).

More info at http://cortus.se

www.ieabioenergy.com
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Other Cortus WoodRoll® news \"

* Cortus AB recently got orders for two
gasifiers from blueFLUX Energy AG and
Holzner Druckbehalter GmbH in
Germany.

« Engineering work has started - gasifiers
to be delivered in Q1 and Q2 in 2023.

* The first project is for hydrogen (0.5
MW) and the second for fossil gas
replacement in heating furnaces in the
brick industry (6 MW).

IEA
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MEVA Energy
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|Biomass fines
introduced in
air stream

Renewable BioSyngas

Biochar side stream

Biomass fines

introduced in  »

air stream

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

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

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

More information at http://mevaenergy.com

www.ieabioenergy.com



MEVA Energy

SOFIDEL

 Renewable gas (4.2 MW) replacing fossil LPG for tissue drying at Sofidel mill in
Kisa, Sweden

* The plant will be commissioned in 2023

Pictures from and more information at http://mevaenergy.com

IEA
Bioenergy 8 www.ieabioenergy.com


Presentatörsanteckningar
Presentationsanteckningar
The agreement between Meva Energy and IKEA Industry specifies that Meva Energy will own and operate the thermochemical conversion plant including a 2.4 MW power station within the premises of IKEA Industry’s largest manufacturing unit in Zbaszynek, Poland. It also specifies that Meva Energy will deliver and sell power and wood residue reception services for a period of 10 years to IKEA Industry. The value of the contract is MEUR 23. IKEA Industry has secured the right to acquire the plant from Meva Energy during the contract period.

The agreement between Meva Energy and Sofidel Sweden specifies that Meva Energy will operate the thermochemical conversion plant with the capacity of generating at least 4,2 MW gas within the premises of Sofidel Sweden’s tissue mill in Kisa, Sweden. It also specifies that Meva Energy will deliver and sell renewable syngas for a period of 10 years to Sofidel Sweden.


Uniper and Sasol ecoF T - SkyFuelH2

« Sasol ecoFT has Signed a Lol Sustainable aviation fuel

with Solleftea municipality in
energy company Uniper
- E-J"—) ))—

collaboration with Sweden’s

» Investigate the possibility of
establishing an industry-scale
production facility for
sustainable aviation fuel

* 100 000 ton SAF per year =
ca 150 MW = 200 MW power +
100 MW biomass

Reference and more info at https://www.uniper.energy/sweden

IEA
= Bioenergy S www.ieabioenergy.com



MEVA Energy

« Low value wood residue to renewable gas and power (2.4 MW) at IKEA Industry
production unit in Zbaszynek, Poland

* No updates since last year
More information at http://mevaenergy.com

IEA
@ Bioenergg 10 www.ieabioenergy.com



PLAGAZI AB

« The patented PLAGAZI ® process for
transforming waste into hydrogen
through plasma gasification. Several
projects in pipeline:

« Koping Hydrogen Park - Three Plagazi plants
to recycle 66.000 tonnes of waste annually for

production of 12.000 tonnes (51 MW) of
hydrogen.

» Planned to be operational in 2024
« German project “Havelstoff” located in

Brandenburg run together with Neue Energien
Premnitz

« LOI with WIRTZ Energie + Mineralol GmbH with
the intent to form a long-term offtake
agreement of 4 000 tons of hydrogen

* Planned start Q2, 2023

More info at http://www.plagazi.com

IEA
Bioenergy

Gasification Cooling comversion e
Synthetic
/plasma“ & Y & Process Hydrogen
reactor ; as
Heat Cleaning e
roduction Process Captured
’ Liquid CO,
T_ 70% Recycled ¢ | o
-

Electricity
*  Any type of waste: Auto Shredder Residue, Car Tires, Plastic, Household-, Industrial-, Hazardous- or Medical Waste.

= Exposed to Temperatures > 3000°C in a Plasma Reactor, where the waste is broken down to atomic level.
= The Product is then rebuilt to form Green Hydrogen and CO2, which the latter is captured directly.

L www.ieabioenergy.com



PLAGAZI AB

« LOI with Inlandsbanan AB
(owned by the Swedish state)
aiming at collaboration on
production and distribution of
H, based on non-recyclable
waste.

* Hydrogen-powered freight and
passenger traffic on the track
with a potential H, need of
about 20,000 tonnes per year.

IEA
Bioenergy 12 www.ieabioenergy.com



Thermochemical co-production in a CHP plant

« The company BioShare granted
funding (=1,7 M€, 2020-2024) to
demonstrate integrated
gasification and pyrolysis at a
CHP-plant

* The reactor to be operated
during three heating seasons to
assess performance and gas
quality with different feedstocks

* No updates reported

IEA
Bioenergy
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Reactor

www.ieabioenergy.com



Phoenix Biopower
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STEAM
BIOMASS RESIDUE
’ HIBH PRESSURE GENERATOR
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60%

ELECTRICAL
EFFICIENCY
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The Biomass-fired TopCycle
(BTC) - high-pressure steam
treatment and entrained flow
gasification

Gas turbine for power
generation

Aiming at electrical efficiency
of up to 60 %

Two H2020-projects;
EUCANwin! and BioFlexGen

More information at http://phoenixbiopower.com/

www.ieabioenergy.com
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Swedish gasification-related R&D programs
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o
Swedish gasification-related R&D programs

56 Courses and workshops

Projects 2013-21 23

The Swedish
Gasification Centre SFC

10

Academic partners 2013-21 10

Fostering a new \
generation of
gasification
competence

Years of research

Final report, phase 2 and 3
(2013-2021)

34

Company
partners 2013-21

38

More than PhD examina
|
4 800 E

Journal article citations

446

Scientific publications, of which 274 journal papers, 2013-21

Final report can be downloaded at www.sfc-sweden.se

= Bioenergy 16 www.ieabioenergy.com


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

o
Swedish gasification-related R&D programs

* The SFC RECAP - Radically Reduced CO,-Emissions via advanced
thermochemical Conversion processes m innovative industrial
Applications - proposal was rejected in January 2022

» Current gasification R&D is again fragmented
 KTH - downstream processing (reforming, FT-synthesis) etc)
« LTU - ash chemistry, systems analysis, planning for re-start of LTU GF etc
« Chalmers - gasification of plastics etc
» RISE - systems analysis, advisors

 Efforts to find new funding opportunities for SFC are ongoing
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Large industrial transformation in Norrbotten - the epicentre
for the hydrogen revolution
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o

CH,ESS - Centre for Hydrogen use in industry and the
Energy System Sweden

* An extensive research and education
investment in close collaboration with
leading basic industries and energy
companies.

* The focus is on hydrogen in industrial
processes and energy systems.

 The core is LTU Green Fuels - great
opportunities for combining electrolysis
and biomass gasification

IEA
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Thanks!

Joakim Lundgren, \

Deputy Director, CH2ESS - Centre for Hydrogen use in industry and the Energy System Sweden I EA B IOe ne rg U

Professor, Energy Engineering, Lulea University of Technology Technology Collaboration Programme

Guest professor, Process Technology, Royal Institute of Technology KTH

www.ieabioenergy.com
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