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Fire

Bild: Thomas Reed
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Pyrogenic Carbon Capture & Storage

Carbon Removal 
from atmosphere

or use

or use
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Why looking at biochar?

§ It’s the oldest chemical of humanity

§ Pyrogenic carbon is a natural
component of soil carbon

§ Biochar is traditionally used
agriculturally in virtually all parts of
the world

Tatoos of Ötzi / 
Icemen

Ötzi: Eurac/ Marco Samadelli; 
Karte: Reisser 2016, doi: 10.3389/feart.2016.00080 

Agronomic 
textbook
USA, 1847



Anthropogenic Dark Earths 

Terra Preta do Indio

Nordic Terra Preta

Terra Preta Australis

5 Wiedner et al. 2015; Downie et al. 2011



30 µm

Why is it so cool? 

6 Xiao and Chen 2017
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How does biochar
work?
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large surface area + aromatic carbon + mineral substances

§ low bulk density: loosens heavy soils
§ stores water
§ binds soil organic matter / humic substances
§ binds nutrients (after aging) and also pollutants

§ changes pH and redox - especially locally 
§ releases nutrients if necessary (depending on feedstock)

§ supports microorganisms in digestion
§ stores electrons 
§ conducts electrons
§ transfers electrons 
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• fast durchgehend positive 
Effekte von Pflanzenkohle 
auf Umweltwirkungen und 
agronomische Parameter, 

• u.a. Reduktion Lachgas

• noch kein agronomischer 
Nutzen im gemäßigten 
Klima (< 10 °C)

umfassender Artikel zur Wirkung von 
Pflanzenkohle (auf Deutsch): 
https://www.agrarforschungschweiz.ch/
2021/06/mit-pflanzenkohle-das-klima-
schuetzen/

https://www.agrarforschungschweiz.ch/2021/06/mit-pflanzenkohle-das-klima-schuetzen/
https://www.agrarforschungschweiz.ch/2021/06/mit-pflanzenkohle-das-klima-schuetzen/
https://www.agrarforschungschweiz.ch/2021/06/mit-pflanzenkohle-das-klima-schuetzen/
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How to use it in 
agriculture?
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Applikationsformen
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concentrated 
root-zone 

application

root-zone 
application e.g. 

in maize

spreading 
before tillage of 
winter greening

biochar 
fertigation
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Cascading use
on farms
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Aging of biochar improves properties
pristine biochar after composting

https://www.nature.com/articles/s41467-017-01123-0

https://www.nature.com/articles/s41467-017-01123-0
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Biochar in materials
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Biochar in materials 

15

Foto: Embren

Nevin Galmarini, 2022
(Olympia Gold 2018)
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Production of biochar
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Industrial Production

Energiewerke Ilg, Snycraft, Carbon Technik Schuster, 
Pyreg, Compaq/Ökozentrum, VT Green, uva.
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Phillip Morris: 
tabacco, paperherb extraction

Barry Callebaut:
Cocoa
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Kon-Tiki – low (no?) tech biochar 
production
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Standards and certification

European Biochar Certificate
EBC-Agro / EBC-AgroBio

www.european-biochar.org

http://www.european-biochar.org/
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Certification of negative emissions

§ The key: biochar stability
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Principle of biochar-based C-Sink 
certification

§ sustainable biomass sourcing
§ clean biochar production: tracking and offsetting emissions
§ tracking biochar from pyrolysis to the farmer
§ confirmation of application => accounting for biochar decay
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Danke für Ihre Aufmerksamkeit!
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