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Summary
The report covers information on the activities in the field of thermal gasification of biomass in Germany for the period
2016-2018.
The map below gives an overview of the actors in industry and research in Germany.
The number of providers of fixed bed gasifiers for CHP has declined in recent years due to decreasing feed-in tariff in
Germany and the resulting decline in the profitability of these plants. Entrained flow gasifiers are offered by only 2
suppliers.

Figure 1 The biomass gasification map of Germany
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1.

National Policy Framework in Germany

Germany has defined a national target of 18% share of renewable energy in the gross final energy supply by 2020, which
has been adopted from the EU Renewable Energy Directive (RED) in 2009. The expected contribution from the different
energy sectors is shown in Table 1.
Table 1: Germany´s 2020 renewable energy targets
Sector

Targets set in the RED 1and NREAP2
(Share in gross final energy consumption per sector)
Reference scenario

Scenario “with additional energy
efficiency measures”

Overall target

18%

19.6%

Heating and cooling

14%

15.5%

Electricity

30%

38.6%

Transport

10%

13.2%

Source: National Renewable Energy Action Plan (NREAP) of Germany (2010)
The national German Energy Concept as of 28 September 20103 sets the long-term strategy for the development and
implementation of the future energy supply system in Germany by 2050. The Energy Concept aims to address a future
energy supply that is both secure and affordable while fulfilling the ambitious climate protection targets of the coalition
agreement (GHG emission reduced by 80% by 2050). At its core, it has several policy goals: protecting climate, increasing
energy efficiency and a larger share of renewable energy sources in the final energy consumption, while at the same
time promoting the growth and competitiveness of German industry. Climate protection targets agreed under the
Energy Concept are a 40% cut in greenhouse gas emissions by 2020, 55% by 2030, 70% by 2040 and between 80% and
95% until 2050 (reference year 1990). An overview of the different targets is provided in Table 2.

1 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&from=EN
2 https://ec.europa.eu/energy/en/topics/renewable-energy/national-action-plans
3 https://www.bmwi.de/Redaktion/DE/Downloads/E/energiekonzept-2010.html
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“Energy Concept for an Environmentally Sound, Reliable and Affordable Energy Supply“ – Targets
2050:

• 60% of the gross final energy consumption from renewable energy sources
• 80% of the gross electricity consumption from renewable energy sources,
• 40% reduction in gross final energy consumption in the transport sector (year of reference 2005)
• 50% reduction in the total primary energy consumption (year of reference 2008)
• 80-95% reduction in GHG-emissions (year of reference 1990)
Table 2 Germany's GHG emission targets, renewable energy and energy efficiency targets by 2050
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2.

Research related to Bioenergy

2.1. NATIONAL POLICY
Germany has implemented a policy for the transition of the energy supply system towards extended use of renewable
energy sources more than a decade ago, which has led to a strong increase in the amount of biomass used for electricity,
heat production and the provision of transportation fuels.4 At the same time bioenergy research has been fostered by
several research programs on the national level e.g. by the German Federal Ministry of Research and Education (BMBF) 5,
the Ministry for Economy Affairs and Energy (BMWi)6, and the Ministry of Food and Agriculture (BMEL) which has the
lead for bioenergy research on the federal level 7 . The funding areas in bioenergy in Germany are biomass from
agriculture, forestry and aquatic sources, the utilization of biogenic waste from agriculture and forestry, aquaculture,
the processing industry, commerce and households, and the generation, handling, processing and use of renewable
resources, as well as cross-cutting issues in the area of bioenergy such as a dialogue with society.
The National Research Strategy Bioeconomy 2030 (NFSB)8
In 2010 Germany was one of the first countries to publish a research strategy for the transition to a
bioeconomy. Since then, BMBF has funded more than 2000 research projects with more than one billion
euros in this field. Currently, the follow-up strategy is being prepared together with BMEL.
7th Energy Research Programme of the Federal Government1
In September 2018, the Federal Government approved the 7th Energy Research Program entitled “Innovations for the
Energy Transition”. It contains the guidelines for energy research funding in the coming years. In the context of the 7th
Energy Research Program, the Federal Government will spend about €7 billion for energy research projects. An
important goal in the bioenergy part is to improve the system suitability and economy of bioenergy plants for the
biochemical and thermo-chemical conversion of biomass by taking measures to improve efficiency and make systems
more flexible. The goal here is to develop plant components and increase overall plant efficiency, for instance through
coupled heat and power production (CHP). Further strategic tasks aim for new business models and moves towards a
circular economy, including the efficient energetic utilization of biogenic residual and waste materials.

4 Thrän, D. (2015): Introduction. In D. Thrän (ed.): Smart bioenergy: technologies and concepts for a more flexible bioenergy provision in future
energy systems (p. 1). Cham: Springer.
5 Focussing on bioeconomy and the use of plant biomass; for an overview see: https://www.bmbf.de/en/sustainable-development-2312.html and
https://www.ptj.de/bioeconomy (last access May 25, 2018).
6 Focussing on biomass for energy use; for more information see: https://www.energetische-biomassenutzung.de/en/start/ (last access July 27,
2018).
7 Focussing on bioenergy as well; for more information see: http://international.fnr.de/renewable-resources/bioenergy/ (last access May 25,
2018).
8 https://www.ptj.de/biooekonomie
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2.2. RESEARCH INSTITUTES
2.2.1. The Karlsruhe Institute of Technology (KIT)

Research area:
KIT – The Research University in the Helmholtz-Association – was established by the merger of the University of
Karlsruhe and Karlsruhe Research Center in 2009, both well-respected institutions with a long tradition. Today, the KIT
is a leading German and European research institution with about 9.300 employees and 25.000 students. From
fundamental research through to application, it excels in a broad range of disciplines, i.e. natural and engineering
sciences, economics, humanities and social sciences worldwide unique large-scale research infrastructures.
Energy research at KIT focusses on the development of an overall concept for the future energy mix, covering the
entire value chain involved in energy processes and systems, including the interactions between technology and
society. Research covers a wide domain from characterization of materials to simulation of complex integrated
systems, applying infrastructures ranging from laboratory scale over bench-scale to pilot scale. Some of these
infrastructures are world-wide unique, e.g. the bioliq® pilot plant, which converts dry biomass into synthetic fuel.
Small-scale test facilities include the bench-scale Research Entrained flow Gasifier REGA (60 kW) for basic research on
the gasification behavior of biogenic and fossil liquid and suspension fuels, the VERENA pilot plant for hydrothermal
gasification and the laboratory plant SANDRA for pressurized syngas fermentation. Experiments are supported by flow
sheet and CFD simulations of the gasification systems.
The large scale Energy Lab operated at KIT enables research for the future energy system including sector coupling
processes applying facilities ranging from lab-scale to the 1 MW scale
Address: Kaiserstraße 12, 76131 Karlsruhe
Email: info@kit.edu
Web: http://www.kit.edu
2.2.2. The German Biomass Research Center (Deutsches Biomasseforschungszentrum – DBFZ)

Research area:
DBFZ was founded as a non-profit limited liability company in 2008. It is the main research center for applied bioenergy
research in Germany with nearly 180 employees and a turnover of about 11 million EUR. Its sole shareholder is the
Federal Ministry of Food and Agriculture (BMEL). DBFZs mission is to support the optimal integration of biomass as a
valuable resource for sustainable energy supply into the energy system, the economic system and the broader
bioeconomy.
R&D is provided for all conversion pathways and technologies such as biochemical and thermochemical conversion,
biorefinery technology and on bioenergy systems. DBFZ operates unique laboratory and pilot scale R&D infrastructure
as a special biogas research plant, engine test bed, hydrothermal, gasification and methanization reactors. Moreover,
DBFZ also provides large databases on bioenergy conversion installations, feedstock and biofuels. It is creating scientific
knowledge for energy policy makers in Germany and Europe.
Address: Torgauer Str. 116, 04347 Leipzig
E-Mail: info@dbfz.de
Web: https://www.dbfz.de/en/
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2.2.3. Technical University of Munich Chair of Energy Systems

Research area:
The Chair of Energy Systems at Technical University of Munich conducts research in the field of allothermal fluidized
bed and air- and oxygen blown dry entrained flow gasification of raw and pretreated (torrefaction, hydrothermal
carbonization) biomass. Test facilities are a bench-scale stationary fluidized bed gasifier (5 kW), a pilot-scale entrained
flow gasifier (200 kW) and a pressurized drop tube reactor (up to 5 kg/h). Experimental research includes reaction
kinetics and particle development (up to 40 bar, 1800 °C), gasification efficiency, gas quality (tars, N-species, S-species,
alkali elements), flame stability and burner design for entrained flow gasification as well as subsequent processes like
gas cleaning (adsorptive, absorptive), synthesis (methanation, MeOH, syngas fermentation) and power production (gas
engine and SOFC). Experiments are enhanced by process and CFD-simulations of gasification systems.
Address: Boltzmannstr. 15, 85748 Garching
Web: https://www.es.mw.tum.de/
2.2.4. Friedrich-Alexander Universität Erlangen-Nürnberg, Chair of Energy Process Engineering

Research area:
The Department of Energy Process Engineering works on combustion and gasification of biomass and coal in fluidized
bed systems with special focus on allothermal heat pipe based gasification. With unique experimental equipment and
CFD simulations. The "Combustion and Gasification of Biomass" research group is studying the ash melting behavior,
pyrolysis and gasification kinetics and the integration of innovative storage technologies for electricity and heat
generation in decentralized combined heat and power (CHP) systems
Address: Fürther Strasse 244f, 90429 Nürnberg
Email: sekretariat-evt@cbi.uni-erlangen.de
Web: https://www.evt.tf.fau.eu/
2.2.5. Clausthaler Umwelttechnik Forschungszentrum (CUTEC)/TU Clausthal-Zellerfeld

Research area:
Since 2004 the CUTEC Research Center operates the circulating fluidized bed gasifier ArtFuel for biomass conversion.
The research plant has a thermal fuel capacity of 400 kWth which is an equivalent fuel mass flow of 60 – 80 kg/h. The
gas cleaning system with ceramic filter, water-gas-shift reactor, Water- and RME-scrubber delivers the gas to a synthesis
plant that produces FT-Liquids.
Address: Leibnizstraße 23, 38678 Clausthal-Zellerfeld
E-Mail: cutec@cutec.de
Web: http://www.cutec.de

2.2.6. Fraunhofer-Institut für Umwelt-, Sicherheits- und Energietechnik UMSICHT

Research area:
Fraunhofer UMSICHT developed since 1994 a power plant concept for CHP on the basis of an atmospheric, air-blown
stationary fluidized bed gasifier for 1-20 MW thermal fuel input. Recent research focuses on the development of
reforming catalysts in a bench scale test rig with simulated synthesis gas from steam and oxygen/air blown biomass
gasification (mixed from bottles) on one hand and on synthesis gas chemistry for the production of methane, methanol
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and higher alcohols under fluctuating conditions regarding flow rate and synthesis gas composition on the other hand
in experimental facilities ranging from 100 mg to 4.5 kg catalyst.
Additionally, Fraunhofer UMSICHT offers consulting and concept development for the application of biomass
gasification.
Experimental work on the characterization of different fuels in combustion and gasification mode can be performed in
a 100 kW bench scale stationary fluidized bed reactor under atmospheric pressure fluidized with (preheated) air. The
versatile feeding system can handle solid feedstock in a large bandwidth of densities from pellets to straw or fluff.
Address: Osterfelder Straße 3, 46047 Oberhausen
E-Mail: tim.schulzke@umsicht.fraunhofer.de
Web: http://www.umsicht.fraunhofer.de
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3.

Plants in Operation

3.1. BIOLIQ®-PILOT PLANT
The bioliq® process, developed at the Karlsruhe Institute for Technology (KIT) aims at the production of synthetic fuels
and chemicals from biomass. The bioliq® technology is based on a two-step process with decentral pyrolysis for the
production of a transportable slurry from residual biomass (e.g. straw) and central slurry gasification with fuel
production.
The pilot plant with 2 MWth fast pyrolysis for biosyncrude production and 5 MWth high pressure entrained flow gasifier
operated at pressures up to 8 MPa (both designed and built in cooperation with AirLiquide E&C, Frankfurt), as well as
the hot gas cleaning (MUT Advanced Heating GmbH, Jena), dimethylether and final gasoline synthesis
(Chemieanlagenbau Chemnitz GmbH) are in operation.
The pilot plant aims for the demonstration of the bioliq®-technology on a TRL level of 6. During operation of the facility
in a 24/7 continuous mode for individual measurement campaigns practical experience in operation and on equipment
used is gained.
The facility is operated in a 24/7 continuous mode for individual measurement campaigns to collect operating data for
a broad spectrum of feed materials
The construction and installation of the bioliq® pilot plant was enabled by substantial funding. The investment of 64
Mio € was funded by the German Ministry for Food and Agriculture together with Agency for Renewable Resources
(FNR) with 30 Mio €, by the state of Baden-Württemberg with 2 Mio € partly using EU EFRE funds. The Helmholtz
Association of large research institutions in Germany, KIT is belonging to, supported the plant with about 5.4 Mio €. The
partners from industry contributed one quarter of the investment costs.
Web: www.bioliq.de

Figure 2: The bioliq® - pilot plant
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3.2. BLUE ENERGY WOOD-CHP SENDEN 9
The biomass CHP-plant of Blue Energy Syngas GmbH in Senden is operated with wood chips. The thermal load of the plant is
15,1 MWth (4,55 MWel). The technology is based on the FICFB Güssing (repotec) gasification technology. The plant provides
power and heat for 21,000 inhabitants of Senden. Figure 3 shows details of the technology of the plant. The power plant was
sold by the Stadtwerke to the operating company Blue Energy at the beginning of 2018 10. At the end of 2018 the power plant
has been shut down and technical improvements and economic aspects are being investigated.11

Figure 3: CHP plant in Senden

9 Vitek, Matthias: Vortrag Effiziente Biomasse-Konversion zur KWK durch Vergasung
fester Biomasse am Beispiel HGA Senden. Projekttag, 25 Nov. 2009, Ulm,Germany
10 https://www.swp.de/suedwesten/landkreise/kreis-neu-ulm-bayern/sendener-holzgas-heizkraft-wird-wohl-stillgelegt-28972085.html
11 https://www.augsburger-allgemeine.de/neu-ulm/Warum-das-Sendener-Holzkraftwerk-still-steht-id53137721.html
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4.

Industry

The following chapter gives examples of German companies, their technologies and their main activities in the
biomass and waste gasification area. Detailed information is available at the websites of the companies. A lot of
information in this chapter we obtained from the industry guide12 that was produce by the Fördergesellschaft
Erneuerbare Energien FEE e.v. Because of the large number of companies, it is not possible to cover all companies
within this report. Compared to the last report companies that delivered small-scale gasifier plants stopped their
activities due to the collapse of demand after revision of the Renewable Energy Source Act in 2017.

4.1

ENTRAINED FLOW GASIFIERS

4.1.1. AirLiquide EC

AirLiquide Engineering & Construction is a plant manufacturer that offers a process portfolio for large scale
syngas plants. They took over the MPG™ gasification technologies from Lurgi GmbH. Within the bioliq ®-project
in Karlsruhe AirLiquide Engineering & Construction built the high pressure entrained flow gasifier for the
conversion of suspension fuels (slurry) produced via pyrolysis from biogenic residues. AL E&C is an ongoing
research partner for KIT in the bioliq®-project.
Web: https://www.engineering-airliquide.com/de/synthesegas

4.1.2. ThyssenKrupp Industrial Solution (TKIS)

ThyssenKrupp Industrial Solutions is a plant manufacturer that offers a process portfolio for large scale
syngas and chemical plants. TKIS took over the PRENFLO® and HTW® gasification technologies from
former Uhde GmbH. With the BioTfuel®-Project in northern France ThyssenKrupp Industrial Solutions
and their French partners develop and demonstrate a process for synthetic fuels (Jetfuel and Diesel)
from biomass residues like waste wood using the PRENFLO PDQ gasification technology. The feedstock
for the gasifier is produced via a torrefaction process.
Web:https://www.thyssenkrupp-industrial-solutions.com/en/products-and-services/chemical-plants-andprocesses/gasification/
BioTfuel:https://www.thyssenkrupp.com/en/company/innovation/processes-that-conserveresources/biotfuel.html

12 https://fee-ev.de/11_Branchenguide/2018_Industry_Guide_Biomass_Gasification_EN.pdf

4.2. FLUIDIZED BED GASIFIERS
4.2.1. SÜLZLE KOPF SynGas

Since 2000 SÜLZLE KOPF SynGas is a developer and producer of bubbling fluidized bed gasification systems for
sewage sludge for heat, or combined heat and power (CHP) applications. They have built a pilot plant with 250
kWth for sludge drying, a commercial Gasification-CHP plant with 390 kWel and 460 kWth, as well as a plant
delivering synthesis gas to a burner providing heat (1,5 MW th) for sludge drying. All gasifier systems are fed with
dried sewage sludge.
Address: Derendinger Straße 40, 72072 Tübingen
Email: b.v.deest@kopf-syngas.de
Web: www.kopf-syngas.de
Referenzes:
-

Waste water treatment plant Mannheim
Waste water treatment plant Balingen
Waste water treatment plant Koblenz

4.2.2. Burkhardt GmbH

Since 2010 Burkhardt GmbH is a producer for co-current stationary fluidized bed wood gasifiers for combined
heat and power (CHP) applications. T. Burkhardt offers 3 sizes of gasifier systems, 50 kWel, 165 kWel and 180 kWel
that are fed with wood pellets. All systems produce heat and power from gas engines.
The company has delivered more than 240 plants.
Address: Kreutweg 2, 92360 Mühlhausen
Email: energy@burkhardt-gmbh.de
Web: www.burkhardt-gruppe.de
References:
-

Ladbergen, 32 Plants, Airport / District Heating
Hinterschmiding, 2 Plants, Wood dryer / Pellet production
Hohenburg, 7 Plants , Sewage Sludge drying
St. Peter, 1 Plant, District Heating
Grafenau, 1 Plant, District Heating
Wunsiedel, 2 Plants , District Heating
Garrel, 7 Plants, Turkey Breeding
Lupburg, 1 Plants District Heating
Horb, 2 Plants, District Heating
Plößberg, 4 Plants, Sawmill
Achental, 2 Plants , District Heating
Winden im Elztal, 1 Plant, Hotel
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4.2.3. Stadtwerke Rosenheim GmbH

Since 2015 Stadtwerke Rosenheim is a producer for wood gasifiers with staged pyrolysis and co-current fluidized
bed reactor. The system is used for combined heat and power (CHP) applications, wood gas is used in gas engines.
Stadtwerke Rosenheim offers its gasifier with a capacity of 110 kWth and 50 kWel , it is fed with untreated wood
chips.
The company operates 1 pilot plant and delivered a second one.
Address: Bayerstraße 5, 83022 Rosenheim
Email: yves.noel@swro.de
Web: http://www.swro.de/kraftwerke/holzvergaser.html

4.3. FIXED BED GASIFIERS
4.3.1. LiPRO Energy GmbH&CO.KG

Since 2016 LiPRO Energy GmbH&CO.KG is a producer for a multi-stage gasification system with a pyrolysis step,
a gas cracking step and a coke gasification with rotating grid. The system is used for combined heat and power
(CHP) applications. LiPRO Energy offers their gasifiers from 60 – 100 kWth and 30 – 50 kWel that are fed with wood
chips. All systems produce heat and power from gas engines.
The company has delivered 9 plants.
Address: Ostkamp 22, 26203 Wardenburg
Email: info@lipro-energy.de
Web: www.lipro-energy.de
References:
-

Hude, 1x LiPRO Contracting-Plant
Deggenhausertal, 2x LiPRO Contracting- Plant
Hilders-Brandt, 1x LiPRO Customer - Plant
Wüstenrot, 3x LiPRO Operating Company - Plant

4.3.2. SPANNER RE2 GmbH

Since 2006 Spanner is a producer for co-current fixed bed gasifiers for wood. The system is used for combined
heat and power (CHP) applications. The modular design of the wood gasifier makes it possible to combine several
plants. Spanner offers units for 22 kWth – 3 MWth and 9 kWel – 2 MWel. They are fed with wood chips, pellets
and briquettes. The systems produce heat and power from gas engines.
The company has delivered more than 700 plants worldwide.
Address: Niederfeldstraße 38, 84088 Neufahrn
Email: info@holz-kraft.de
Web: http://www.holz-kraft.com
References:
-

Bio-energy village Engelsberg, LK Neumarkt
Organic Farm Braun, LK Freising

14

-

Wellnessresort Stemp, Passau
District Heating Steinhausen, LK Ebersberg
Parquet floor Factory Hofer, LK Landshut
Carpentry Heckel, LK Unterallgäu

4.3.3. REGAWATT GmbH

Since 2010 REGAWATT is a producer for a counter current fixed bed wood gasifier. The system is used for
combined heat and power (CHP) applications. REGAWATT offers their gasifier from 600 – 4300 kWth and 300 –
2000 kWel. The gasifiers are fed with wood chips and lumpy biomass. All systems produce heat and power from
gas engines or gas turbines.
The company has delivered 6 plants.
Address: An den Sandwellen 114, 93326 Abensberg
Email: info@regawatt.de
Web: http://www.regawatt.de
References:
-

Naturenergie Hersbruck, District Heating
Moos Kombi Power System® Arco Clean Energy
Sengenthal CHP Max Bögl
Bad Füssing Bio-Energie Holmernhof

4.3.4. Biotech Energietechnik GmbH

Biotech Energietechnik GmbH is a producer for a multi-stage gasification system. The system is used for
combined heat and power (CHP) applications. Biotech Energietechnik GmbH offers its gasifiers with 75kWth and
25 kWel that are fed with natural wood chips. All CHP systems are combined with gas engines.
The company has delivered 3 plants.
Address: Biotech Energietechnik GmbH, Plainfelder Straße 3, A-5303 Thalgau
Deutschland Mitte: Roter Weg, D-36163 Poppenhausen
Deutschland Süd: Nessensohn GmbH, Steigäckerweg 6, Hochdorf, D-88454 Hochdorf
Email: m.kurz@biotech-heizung.com
Web: https://www.biotech-heizung.com
Referenzes:
-

District Heating, Ebersburg, 36157 Weyhers
Medical Centre Neue Rhön, 36151 Burghaun
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Further Information
IEA Bioenergy Website
www.ieabioenergy.com
Contact us:
www.ieabioenergy.com/contact-us/
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