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Decomposition of biomass

DTL
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IEA Task 34 – Direct Thermal Liquefaction
Current focus

Advanced products from DTL

• Towards SAF and marine fuels,
• smart byproduct use
• water management

From diverse feedstocks to 
biobased fuels

• Fast pyrolysis of non-woody 
biomass and mobile FP units.

• Bringing innovative biofuels 
from lab to application.
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Technology overview and parameters for 
biochar/hydrochar production

HTL FAST PYROLYSIS 
SLOW/
INTERMEDIATE 
PYROLYSIS 

PARAMETER 

N/A (aqueous medium) 400–600 °C/s 0.1–1 °C/s Heating Rate 

250–350 °C ~500 °C 300–500 °C Temperature 

Minutes <2 seconds Minutes–hours Residence Time 

Biocrude oil Bio-oil Biochar Main Product 

10-60%10-20% 25–35% Char Yield 

Woody TRL8
Non-woody TRL6-7

Woody
Non-woody TRL6-7

Almost any biogenic 
feedstockFeedstocks

Not availableNot availableEBC, ISO/TC 238Product - Standards
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Biochar properties

HTL HYDROCHAR FAST PYROLYSIS BIOCHAR SLOW PYROLYSIS BIOCHAR PROPERTY 

Moderate, oxygen-rich Lower, 
higher ash contentHighCarbon Content 

Low to Moderate Low  to Moderate
(with activation High)

Medium to High
(with activation High)Porosity 

Low Very High High  Aromaticity 

Slightly acidicAlkalineAlkalinepH

Yet not applied
Less reactive than slow 
pyrolysis biochar due to 
fewer functional groups

Soil improvement, carbon 
sequestraƟon Typical Applications 

A. Funke, A. Niebel, D. Richter, M.M. Abbas, A.-K. Müller, S. Radloff, M. Paneru, J. Maier, N. Dahmen, J. 
Sauer, Fast pyrolysis char – Assessment of alternative uses within the bioliq® concept,
Bioresource Technology, Volume 200, 2016, Pages 905-913, ISSN 0960-8524,
https://doi.org/10.1016/j.biortech.2015.11.012. 

Wörner, M., Hornung, U., Karagöz, S. et al. Focus on hydrochars produced from hydrothermal 
liquefaction of beech wood, soda lignin and black liquor. Eur. J. Wood Prod. 83, 61 (2025). 
https://doi.org/10.1007/s00107-025-02214-2
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Biochar applications
European Biochar, Market Report 2024/2025. 4th edition, June 2025
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Integrated Biochar 
Pyrolysis:
- Compost screening 

overflow as 
feedstock

- energy used for 
sewage sludge 
drying

- Excess heat for 
feedstock drying 
and residential 
heating

- Ammonia emission 
recovered for 
nutrient recovery

Best Practice – Intermediate Pyrolysis

© Sonnenerde GmbH, “Kohloss”
Pyrolysis system:  NEXT GENERATION ELEMENTS GMBH
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Thank you for your attention

Manuel Schwabl
Manuel.schwabl@best-research.eu
Axel Funke
axel.funke@kit.edu

Sign up for the
PyNe newsletter


