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Gasification

» Competence centre funded by the Swedish Energy
Agency, Industry and academia

* Three host universities (LTU, KTH, Chalmers)
» Coordinated by LTU
* In total 25 companies, 9 universities and 2 institutes

e Initial budget 58.5 million SEK for a two year start-up
period

* Annual budget 58.5 million SEK/year for the coming 8
years




DAUVNYylUvUuliu

» Swedish political decisions:
©>50% of the total energy supply from renewables by 2020
©10% of the transport energy from renewables by 2020

©40% reduction of GHG emissions by 2020 (compared to
1990)

°Vehicle fleet independent of fossil fuels by 2030

» European level political decisions:
©20% reduction of GHG emissions
©20% of the energy supply from renewable sources
©20% reduction of energy consumption
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» Biomass gasification has a long tradition in Sweden
© Gengas for vehicles

©Black liquor gasification (Ortviken, Frovi, Skoghall, Pitea, ...

° Fluidised bed gasification (Varo, Studsvik, Varnamo, ...)
© Dual bed gasification (Chalmers, ...)

e Thermochemical conversion of biomass
©High efficiency
© Fuel flexible
© Multiple products

© Good fit for Sweden — availability of feedstock and
competence to meet national and EU targets
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» Several large demo projects are partially funded:
©e.g. Gobigas (SNG from wood chips)

» Many other projects are planned
e.g. Domsjo (methanol and DME from black liquor)

 Gasification is a key technology but need for more skilled
people and improved research infrastructure
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» Each technology has its advantages and drawbacks
© Entrained flow — high quality syngas, simple(r) gas cleaning
but some material issues

° Fluidised bed gasification — simple(r) pretreatment but more
complex gas cleaning

©Indirect gasification — simple(r) pretreatment, syngas
suitable for SNG but more complex gas cleaning
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(green = existing gasifier, * = fuel demo project)
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» About 45% of the Swedish consumption of gasoline and
diesel can be replaced with synthetic fuels from the forest

 Strong research effort on three biomass gasification
principles
© Entrained flow
° Fluidised bed
©Dual bed

» Many exciting projects are planned, but many hurdles,
both technical and political, must be overcome




Thank you!
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» Technology focus: Entrained flow

* Pilot scale experiments

©Black liguor gasification 3 MW

© Entrained flow gasification of powdered fuels 1 MW
°Vortex gasification of powdered fuels 0.5 MW

© Gas cleaning

* Modeling and Process development

* Experiment in demo plants when they become available
- Vortex gasification for CHP 4 MW (1 MW el)
- Black liquor gasification + methanol/DME 200 MW (Domsj0)
- Black liquor gasification + methanol 40 000 m3/year (Vallvik)
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» Technology focus: Fluidised bed gasification

* Pilot scale experiments

© 3 fixed bed gasifiers 0.5 MW
©Lab scale fluidised bed gasifier

» Modeling and Process development
* Experiments in demo plants when they become available

- Varnamo ?
- Malarenergi ?




Planned projects
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» Technology focus: Dual bed gasification

* Pilot scale experiments
©3 MW dual bed gasifier
©150 kW dual bed gasifier
© Chemical looping reforming reactor

» Modeling and Process development
» Experiments in demo plants when they become available

- Gobigas demo 1 for SNG 20 MW
- Gobigas demo 2 for SNG 80 MW
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Projekt 1 1.a 2.a
Projektledare: David Pallares
Projekt 2 3.3,3.b 6.b
Projektledare: Martin Seemann
Projekt 3 3.b 4d
Projektledare: Britt-Marie Steenari
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Projektledare: Wennan Zhang
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Projektledare: Henrik Leion
Projekt 6 4.b 5.a
Projektledare: Nicolas Berguerand
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Projektledare: Kent Davidsson
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