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Vom Bedarf zur Lösung: Technologie- und 

Konzeptentwicklung am Beispiel Pilot-SBG

Karin Naumann und Philipp Knötig | Workshop "Zukunft Bioökonomie: Biogener Kohlenstoff für Chemie und Energie im Kreislauf"

26.08.2026, 10:00-15:00 Uhr am Deutschen Biomasseforschungszentrum gemeinnützige GmbH

Auswirkungen der hydrothermalen Vorbehandlung auf die Leistung und die Wirtschaftlichkeit einer 
Bioraffinerie zur Gewinnung von erneuerbarem Methan und wertschöpfenden Nebenprodukten

Leipzig (Germany)
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Need of factor 10 more renewable fuels in the next 25 years

©2026 DBFZ | Philipp Knötig

World energy demand in transport

Data based on IRENA World Energy Transitions Outlook (2022). Mueller-Langer et al. FOTF 2026

Key factors

» Avoidance

» Modal shift

» Electrification

» Renewable fuels
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Production

Technology development
Scaling up concepts
Capacity building

Integration

Sectoral allocation
Supply and refueling infrastructure
Vehicles and modes of transport

Implementation of new deployment networks

©2026 DBFZ | Philipp Knötig

From objective to implementation

Resources

Potential: Quantities and 
     Qualities
Mobilisation and distribution

2050 target

System integration of renewable non-biological energy

StrategiesRegulatory framework
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Technology 
assessment

Technological 
development

Practical technology development

©2026 DBFZ | Philipp Knötig

From objective to implementation

? Technological research issue

Concept integration

Experiments
Planning | Implementation | Evaluation

Scaled simulation

Balancing

Assessment 
Regulatory framework

Market monitoring

Reference concepts

Future demand

Resource requirements

(Data, aggregated where applicable | mass flows, 
material flow and process parameters)

Experimental facilities/ pilot plant
Selection |  Engineering & Procurement

Data for 
impact assessment

Data for new
business models

Data for 
plant operation



Separation technologies & process design Renewable fuels for transport

Gasification & synthesis gas processes

28

R&D infrastructure and equipment 

Biorefineries process scaling and integration

Complemented by analytics laboratory for feedstocks, intermediates and products

Source: © DBFZ, 2024

Hydrothermal processes
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450 PJ/a
straw & 

cattle manure

75 PJ/a
green and 

bio waste

36%

Total diesel 
consumption 
in Germany

Est. potential1

Pilot plant and process scope

©2026 DBFZ | Pilot-SBG | Philipp Knötig Source: 1Naumann, K. et al. (2026): Fokusheft Standortanalyse und Ressourcenverteilung für erneuerbares LNG im Verkehr (in preparation)

Pilot plant

Commercial scale concepts

input

Raw materials

7-8 t/a 

Hydrogen

0.18-0.26 t/a 
(2000-2900 m³/a)

output

Biogas

≈ 1 t/a 
(≈ 770 m³/a)

Methane

0.59-0.67 t/a
(819-930 m³/a)

Fertiliser

5-7 t/a (s/l)

Hydrochar

≈2 t/a 

m³ - standard cubic metre; Rough approximation of the mass balance. Biogas, fertiliser and hydrochar amount and composition depend on the raw material origin and quality

Background & project overview
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Hydrothermal pre-treatment

©2023 DBFZ

HTP within Pilot-SBG

Fig. 1: Zerback, Timo; Knötig, Philipp (2022): Hydrothermal pretreatment of biogenic residues. A biorefinery concept for the production of renewable methane 
(Pilot-SBG). 7. HTP-Fachforum Hydrothermale Prozesse zzur fachlichen u. energetischen Wertschöpfung. DBFZ. Leipzig, 27.09.2022.

Retention 
time

Biogas
production

Energy
Output &
Efficiency

Investment

Fig. 1



From Lab to Pilot Scale



Input materials



0.5-L HT-Reactor

10/100-L HT-Reactor 10-L-Continous

BMP-Batch

+19%
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Anaerobic fermentation (AD)

untreated Pre-treated material

500-L-HT Reactor (Pilot-SBG)

Pros:

Promising ORL 2 – methane yield significantly 
increased (roughly 50%)

Reduced power consumption of feeding 
pumps by 5-29% (biggest reduction when fed 
with fresh substrate)

Decrease of noise level of the pumps → less 
mechanical stress → longevity of equipment

No emergency maintenance necessary due to 
clogging during campaign 2 → Handling of 
wheat straw less difficult

Cons:

Investment of high pressure reactor 
technology

More technology, more maintenance & 
operation costs

Process with high heat demand

+50%
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Market | Costs and revenues

©2026 DBFZ | Pilot-SBG | Hendrik Etzold

• Economic and environmental assessment is 

currently in progress

• HT pretreatment leads to approx. 16% 

decrease in production costs

• GHG quota revenues have a high positive 

impact on the business case

• ​Assumed GHG Quota 400 EUR/tCO2eq  (results 

from 05/2026)

Effects of hydrothermal pre-treatment on 
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Fully automated plant

Intensive process monitoring

Plug and play

Advanced feedstock (wastes and residues)

Biogenic CO2

RFNBO / PTX / E-fuels

Flexibility

Modularity
Do you want to add your technology and test it in relevant environment?

Waste/Biomass To X (W/BtX)

Visit our website

Technology and fields of research

Technical overview



Do you need to scale up your lab scale fermentations?

Integrated biorefinery for renewable fuels, chemicals and by-products
Flexibility in feedstock and operation conditions with plug and play options

5x 1m³ CSTR 
1x 0.5m³ PFR

500-L-Reactor (240 °C / 40 bar); 
with Steam generator 

and high pressure injection

Platform chemicals through hydrothermal treatment or char for sequestration.

Screw press
Chamber filter press 
Ultra-/Nanofiltration

Reverse osmosis

You need down streaming for your fermentation broth?

E-fuels from captured CO2, biogas, 
syngas; catalyst testing and more … 

Fully automated, 
2x 180 m³ CSTR, 50 m³ PFR, 
postdigester + digestate storage, 
mechanical pretreatment …

Adsorption unit 
Fixed bed methanation 
reactor 
Product gas cleaning

Technical scale 
research biogas plant



Are you looking for 
reliable partner in your 
research activities?

Contact us

#renewablemethane #biofuels #biogas #energysecurity 
#greenhydrogen #GHGquota #biomass #greenbiorefinery 
#sustainability #bioeconomy #pilotplant #innovation



www.dbfz.de/pilot-sbg

www.dbfz.de/pilot-sbg

Philipp Knötig
Department Biorefinery
Project Lead and Scientific and Technical Coordinator 
of the Pilot Plant
Philipp.Knoetig@dbfz.de
+49 (0)341 2434-448

Karin Naumann
Department Biorefinery
Project Lead
Karin.Naumann@dbfz.de
+49 (0)341 2434-711

More research on upscaling, 
economics, educt potentials, etc. 

http://www.dbfz.de/pilot-sbg
mailto:Philipp.Knoetig@dbfz.de
mailto:Karin.Naumann@dbfz.de
https://www.dbfz.de/en/projects/pilot-sbg/start
https://www.dbfz.de/en/projects/pilot-sbg/start
https://www.dbfz.de/en/projects/pilot-sbg/start
https://www.dbfz.de/en/projects/pilot-sbg/start
https://www.dbfz.de/en/projects/pilot-sbg/start
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