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INVESTMENTS OF MORE THAN 100 BILLION €

Ref. LKAB, SSAB, H2GS, Grupo Fertiberia, Uniper, 2022

New steel plant for production of
5 Mton fossil-free steel per year

Production of fossil-free ammonia and artificial fertilisers
Can cover the complete Swedish demand

New electric arc furnace and 
Rolling mill for fossil-free steel

Extraction or rare earth metals
and phosphorus

Shift from iron ore pellets to CO2-free sponge iron
Largest industrial investment ever in Sweden  

BotnialänkenH2 
- New H2-hub



Windmills Pulp & Paper mill

Saw mill

Saw mill

Pulp & Paper mill

Biodiesel factory

Wooden house factory

Power & district
heating company



Gasification, (Pressurized, oxygen-blown Chemrec technology ) Gasification + Synthesis

3 MW, 20 t DS/day of black liquor (biomass) 6 t/d methanol or 4 t/d DME

>28 000 h op. since 2005 >12 000 h op. since 2011

Recovery of cooking chemicals without difficulties > 1 500 ton Bio-methanol produced

Co-gasification with pyrolysis oil (150 ton) tested >1000 h > 1 000 ton Bio- DME produced

Synthesis
MeOH~130 bar
DME ~15 bar

Distillation
Gas 

Conditioning

Biomass
Gasification
30 bar, 1050°C

To Storage & 
Distribution

https://www.ltu.se/org/tvm/Avdelningar/LTU-Green-fuels

Office building

R&D center with globally recognized track record





Budget: ~28,4 M€

Construction 2004 
Startup & OP
2005 - 2007

BLG, BLG IICHEMREC
Energy to Succeed



WGS AGR Synth ProductGasifier
syngas

Steam

CO2 (to atm)
H2O+CO  H2+CO2
CO transformed to CO2

CO, H2, CO2 All CO2 carbon lost
Low carbon
efficiency

AGR Synth ProductGasifier
syngas

H2

CO2 (to atm)
All CO in the 
syngas is keptCO, H2, CO2 All CO2 carbon lost

Improvedcarbon
efficiency

Hydrogen boosted MeOH production
*Base case

*Eliminated WGS

*RWGS

3 MW 

3 MW 

Gasifier

Gasifier

Gasifier

3 MW ~4,8 TPD 

6,5 TPD
+35% 

Water electrolysis

RWGS Synth ProductGasifier
syngas

H2

All CO in the 
syngas is kept

CO, H2, CO2 Most CO2 is converted to syngas
Close to 100%
carbon efficiency

HeatWater electrolysis

12,3 TPD
+150% 

~0,8 MW

~2,6 MW
O2

AGR
CO (to atm) 2

*Pilot plant cases 



PRE-STUDY 2018- 2020 
1 TON / DAY SAF PILOT PLANT

FT-unit

Electrolyser Day-tanks
Biojet
Nafta

Power room

To storage
area



AGR Synth ProductGasifier
syngas

H2

CO2 (to atm)
All CO in the 
syngas is keptCO, H , CO All CO carbon lost

Improvedcarbon
efficiency

Pre-study: Hydrogen boosted FT production

*Base case

*Eliminated WGS

3 MW Gasifier

Gasifier3 MW 

JetFuel

+33% 

Water electrolysis

~0,7 MW

1,0 tpd
Naphtha
0,6 tpd

JetFuel
1,3 tpd

Naphtha
0,8 tpd
+28% 

WGS AGR Synth Product
Gasifier
syngas

Steam

CO2 (to atm)
H2O+CO  H2+CO2
CO transformed to CO2

CO, H2, CO2 All CO2 carbon lost
Low carbon
efficiency

2

H2, for product upgrade

Water electrolysis
H2, for product upgrade

*Pilot plant cases 





 





• Bio-fuels
• Bio-chemicals
• Bio-material
• Energy storage

Synthesis gas

H2 + CO

Liquid biomass

• Black liquor

Solid biomass

• Forest residues

• Bark

• Etc.

Water 
electrolysis

RWGS

CO2 
capture

Pulp 
mill

Example of new concepts

CO2

Gasification

Synthesis

Hydrogen from water electrolysis can 
minimize CO2 release from processing and 
double volume of end products from same 
amount of biomass

Or

CO2-Synthesis

• Bio-fuels
• Bio-chemicals
• Bio-material
• Energy storage



Present and future projects

Planning for Solid Biomass 
gasification 

Pending application for 
Hydrogen project

Budget 9 M€

2X Hydrogen 
pipeline project

Value chain demonstration 
of Hydrogen boosted 

production 



THANK YOU

Contact details: 
Fredrik Granberg
Project manager Luleå University of Technology
fredrik.granberg@ltu.se
CEO / Site Manager , LTU Green Fuels
fredrik.granberg@ltugreenfuels.se
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