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Actual developments – climate change policy

Climate change policy - goals of the new German government

• Obligation for climate protection – despite of pro-business alignment

• Extending European CO2 trade to building and traffic sectors from 2027 → extremely higher costs for citizens without counteractions

• Promotion of heat pumps and district heating

• Reduction of the dependence on gas heating

• Mobility transition with focus on E-mobility and public transport

• Seen as necessary to reach the goals set by climate change policy and reduce the impact of the CO2 price

• Gas exit and development of renewable energies

• Energy political independence (especially from Russia and USA, exit from fissil gas and huge developtment of german renewable energies

• New gas power plants as technology for the transititon

• 50 new gas power plants to secure energy supply until the capacity of renewable energies is sufficient

• Possible reform of debt brake for climate friendly investments
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Industrial activities - RWE Innovation Center Niederaußem

- Pilot plant in Niederaußem
- Atmospheric entrained flow gasifier (max. 850 kWth)
- Three-component fuel mixing, refractory lining, dip quench, 

liquid ash discharge
- Fuels: Sewage sludge, sewage sludge ash, lignite (ca. 130 kg/h, 

max 800 kWth), hard coal
- Temperature ~1,500 °C
- Objective: Prove recovery of phosphorus from sewage sludge 

/ sewage sludge ash
- Erection in 2020, funding provided by State of North Rhine 

Westphalia (Ministry of Economics); 
- Total project budget (incl. cost for plant operation): 6.7 Mio. € 
- Partners: Fraunhofer UMSICHT, Ruhr Universität Bochum

MFC (Multi Fuel Conversion) within ITZ-CC (Virtuelles
Innovations- und Technologiezentrum Carbon Conversion) 

Status May 2025:
- pilot scale test rig for torrefaction of pelletized biomass or

waste
- Grinding of pellets successfully tested in lab scale→ fine

powder produced suited for feeding to EFG
- Pilot scale tests at test rig in Freiberg (VV 5000) in May 

2025

Torrefaction of biomass or waste in MHF within 
FUREC project

Status May 2025: no news since Oct 2023
MFC gasifier not operated since May 2023
Future topics: optimization of fuel feeding to receive stable
gasification process to enable balancing
Feedstock: dried sewage sludge, in future pulverized torrefied waste
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Industrial activities – ThyssenKrupp Uhde GmbH

Several new orders regarding biomass gasification:

- BioTJet/Elyse Energy in France 

- 2 confidential projects in Europe and USA

- Engineering started or advanced for all 3 projects

PRENFLO biomass gasification

New youtube video on PRENFLO gasifier

BioTJet/Elyse Energy in France

- Leverages the BioTfuel® process, tested, validated and 

optimized from 2010-2021

- Aims on building and operating France‘s first e-biofuel

commercial plant for the aviation sector

- Production of biokerosene from biomass residues from

local forestry resources and end-of-life wood waste

- Combination of biomass production with low-carbon

hydrogen injection to optimize the biomass-to-fuel yield

https://www.youtube.com/watch?v=qVHiv_IKSf4
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Industrial activities – Sülzle Kopf Syngas

Fluidized Bed Gasifier for Sewage Sludge with CHP via Gas Engine
Commercial plant for Sewage Sludge in Koblenz           
- 525 kW heat
- 440 kW power

• Contractual relationship:
Stadtentwässerung Koblenz is owner of the plant
Kopf SynGas responsible for maintenance, service and 
plant operation with own personnel

• Deficiency of precipitant as consequence of Ukraine 
crisis and generally reduced amount of sewage sludge
lead to deficiency of fuel and discontinuous operation. 

Status May 2025:
→ Commercial plant out of operation due to decision of

the owner Stadtentwässerung Koblenz
→ Situation regarding sewage sludge supply unchanged
→ No other activities in SynGas group

Länderspiegel - Millionenteure Kläranlage stillgelegt

German TV report (ZDF) end of 2024:

https://www.zdf.de/video/magazine/laenderspiegel-104/millionenteure-klaeranlage-stillgelegt-100
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Industrial activities – HiTES energy

• H2 from biomass
• Allothermal steam reforming of forest waste / agricultural residues

• Highly superheated steam (1200 °C) produced by waste energy (tail gas from PSA) 
used as gasification medium

Status October 2024:

• Start up of demonstration plant (4 t/h dry biomass → 400 kg/h H2) planned for 2025

• Financing is provided by investor, several possible sites especially in Bavaria (but not 
exclusively) are in discussion, decision for production site is in progress

https://www.hites-energystorage.de/

May 2025:
No information from

HiTES energy
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AHT Scope of Supply

Hydrothermal
Carbonization (HTC)

Dewatering Drying Briquetting (opt.) Gas Generation Gas Purification CHP

High 
Temperature

(Hot Gas)

Chemicals
H2, CO, CO2

Electricity
Heat

Cooling

Solid
Biomass

With our process expertise, we can provide CO2-neutral energy and essential raw 

materials from biomass on a decentralized basis.

Shredding (opt.)

Liquid 
Biomass

Industrial activities: AHT Cleantec
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Current Projects

Energy production from synthesis gas generation

▪ Output (el.): 4 x 500 kWel

▪ Output (therm.): 4 x 450 kWth

▪ Fuel: Wood chips

▪ Municipal electricity and heat supply

▪ Commissioning Q4 2024 

Prozesswärme aus Synthesegaserzeugung 

▪ Output (thermal): 1 x 1500 kWth

▪ Fuel: Waste wood (mainly from the company) 

▪ Firing of several powder coating plants

▪ Commissioning Q4 2024

Industrial activities: AHT Cleantec

Project finished successfully

Under operation
Supplying first production site
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Current Projects

Process heat from HTC coal 

▪ Output (thermal): 1 x 1500 kWth

▪ Fuel: HTC coal pellets from sewage sludge

▪ Firing of brick kilns

▪ Commissioning Q2 2025

Extension of laboratory reactor TH Köln 
(Metabolon)SYNELGAS project

▪ System integration of electrolysis and biomass
gasification

▪ Project partners:

WEW GmbH, Brockhaus Lennethal GmbH, 
Bioenergy Concept GmbH, AHT Cleantec N.V., 

TH Köln, Bergischer Abfallwirtschaftsverband

▪ Start Sept. 2024

Industrial activities: AHT Cleantec

Tasks carried out regarding approval
process

Commissioning delayed (Q4/2025)

Synelgas-Reaktor:
35 kg/h (wood), gasification medium air

Adaption for O2/steam to be started in Q3 /2025
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Industrial activities - Plagazi (Germany: Handelsvertretung Bock)

Status Oct. 2023: 
- Neue Energie Premnitz: Company foundation for  construction of the new plant; after 

permission of the GmbH, start of approval process
- Plagazi AB and Korn Recycling agreed to conduct a pre-study for construction of a Plagazi

waste to hydrogen plant 
- CH: several feasibility studies running
- Problems from the point of view of the German representative of Plagazi: 

long duration of approval processes in Germany
politics does not see the possibilities to produce H2 from waste in Germany (example: 
declaration of intent between Baden-Württemberg and Andalusia regarding installation of a 
European H2-net)

Status May 2025
No news regarding the projects! 
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Industrial activities: BtX energy / Burkhardt GmbH

Press release June 2024:  (source: https://www.linkedin.com/company/btx-energy-gmbh)
New development for the production of H2 from wood residues, increasing the efficiency of wood based 
heating: 
- Decentral wood based gasifiers use residual wood from forests or industry to produce syngas, which 

subsequently is converted to hydrogen (50 % of the energy) and heat (30 % of the energy) with a high 
overall efficiency. 

- The companies BtX energy GmbH, Burkhardt GmbH and ProMethan GmbH successfully tested an 
innovative watergas shift reactor (BtX GmbH) with raw gas produced from residual wood. 

- Wood chips gasifiers from ProMethan GmbH and Burkhardt GmbH, covering the size range from 200 to 
1000 kW and 500 kW to 6 MW, respectively, were used. 

- The innovative concept of the reactor was funded by BMWK (project BiDRoGen).

Highlight for Newsletter

May 2025 
No information from

BtX/Burkhardt

https://www.linkedin.com/company/btx-energy-gmbh
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Industrial activities - Blue Energy CHP 

Blue Energy Europe Holzgas-Heizkraftwerk Senden 

Wood gas cogeneration plant to be converted 
into an advanced bio-energy park

Future Products:
- Heat and Power
- Bio-oil
- Hydrogen

Status October 2024
Plant out of operation
- Commissioning of industrial scale gasifier planned for 

October 2024 is delayed due to larger changes in gasifier 
design 

- Commissioning now planned for spring 2025

May 2025
No information

from Blue Energy
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• SYNELGAS: 
flexible hydrogen and syngas production from biomass gasification
with electrolysis and watergas shift

• Funded by Bundesministerium für Bildung und Forschung

• Funding period: Oct. 2024 – March 2029

• Project goals: 

• Integration and coordination of electrolysis, gasification and WGSR as
one system solution

• Using these synergies for production of customized synthesis gas from
biomass

• Development of a cascade solution for the production of high-quality 
syngas

• Supply of sustainable, green oxygen as gasification medium

• Decentral energy and material supply

Research activities: TH Köln / Metabolon SYNELGAS Project
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Research activities TH Köln / Metabolon SYNELGAS Project

Oxy steam gasification: 
Biomass input 15-30 kg/h, 125 kWth

Fixed bed reactor: 800-900 °C
Steam: 100 °C

WGSR → adapt syngas composition, 
increasing H2 and reducing CO
Ratio H2O/CO2 = 2.25

Electrolyser
O2 supply / H2 for storage or adaption
of syngas composition
Alcaline
Pel = 0,5 MW
Output: < 9 kg/h H2, 72 kg/h O2
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• CARBIOW – Carbon Negative Biofuels from Organic Waste (Oct 2022 – March 2026)

• Research and Innovation Action / Horizon Europe Programme

• Funding period: Oct 2022 – March 2026

• Covers and evaluates whole process of conversion of organic waste to biofuels

• Torrefaction: heterogeneous and wet organic waste to suitable feedstock

• Oxygen blown CFB gasification with novel bed material aided system for syngas
production

• Fischer-Tropsch Synthesis for aviation and marine biofuels production

• CO2 and ashes deployed in cement industry

Research activities: TU Darmstadt, Energy Systems and Technology (EST)

https://carbiow.eu/

Status May 2025

• Torrefaction and pretreatment experiments: done

• Gasification experiments at TU Darmstadt: done

• Synthesis and carbonization experiments are ongoing

• Business case and scale-up work is ongoing

https://carbiow.eu/
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Bio-MeGaFuel Bio methanol production via Chemical Looping Gasification Coupled with Membrane 
Reactors (Sept. 2024 – Aug. 2028)

• Convert low value biogenic residues and nonrecycable waste to biomethanol through chemical
looping gasification coupled with membrane reactors

• Gasification with oxygen carriers to maximize conversion of biogenic residues to syngas

• Developing of membrane reactors for methanol synthesis – with recirculation of unconverted CO2 to
maximize conversion of biogenic carbon to product

• Exploitation and analysis of whole value chain from low-value biogenic residues and waste to
biomethanol

Research activities: TU Darmstadt, Energy Systems and Technology (EST)

Status May 2025

• Analysis and selection of feedstock is done

• First gasification tests at pilot scale under
preparation

• Pretests at lab scale carried out at project partner
CSIC

• Design of membrane reactor at project partner TU 
Eindhoven

https://www.biomegafuelproject.eu/
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Current plasma gasification research

21

Experiments Simulations

➢ Plasma – particle interaction

➢ Plasma gasification process

➢ Plasma torch design

Plasma 

torch

Model parameter

Validation data

Reactor design, 

sensitivity analysis Process simulations

➢ Setting reasonable operating parameter

➢ Basic dimensioning

CFD simulations

➢ Fuel particle conversion behavior

➢ Reactor design

➢ Optimization of operating conditions

➢ Plasma-torch design

Goal:

Plasma gasification model containing 

all important phenomena occurring 

under industrial scale conditions for 

scale-up applications

?
➢ Fundamental 

understanding 

of the Process

➢ Industrial 

scale-up

Research activities: TU München, Chair of Energy Systems
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22IEA Task 33 | Dr.-Ing. Sebastian Fendt | TUM | 2024-10-10

EFG

15 kW Torch

50 kW Torch

Plasma Integration 

UnitWater Steam Plasma

Plasma Torches
Plasma and Biomass Interaction

Plasma Tar-Cracking

Non-Thermal Plasma Thermal Plasma

Goals
• Increase hydrogen content

• Reduce tar formation

• Integrate green electricity

Lab-scale setups Pilot-scale setups

Research activities – TU München, Chair of Energy Systems

Update May 2025:
2 paper in review regarding plasma gasification

Plasma integration unit –commissioning in 
progress
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Research activities: KIT ITC - HP-EFG

Slagging high-pressure entrained flow gasifier
preactor = 40 / 80 bar (abs)

Pth = 5 MW 

ሶ𝑚𝑓𝑢𝑒𝑙,𝑚𝑎𝑥 = 1000 kg/h (liquid and suspension fuels)

hliq,max = 1000 mPa s

Gasification medium: O2 / steam

Optical access to flame zone

Outlook
• HP-EFG shut down in 2025 due to decision of the

executive commitee of KIT
• Demolition schedule to be set up till end of 2025
• EFG research will be continued at ITC vgt with focus on

• Waste based feedstock → closure of carbon cycle
• Electrification – plasma
• Integration of H2

Status May 2025
• Gasification of plastic waste based pyrolysis oil from

Arcus Greencycling successfully demonstrated in last 
campaign (Nov/Dec 2024)

• Pth 6 MW, ሶ𝑚𝑓𝑢𝑒𝑙 = 500 kg/h

• Goal:  
Demonstrate gasification of waste based pyrolysis oil
in TRL 6 
Data on fuel conversion (variation of temperature and 
steam/fuel ratio) and for scale-up



Thanks for your attention!
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