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üThe secret of Terra Preta

üHype vs. Heterogeneous effects

üProcesses - overview

üPhysical interactions (water)

üChemical interactions

(Stability vs. reactivity)

üBiological interactions (MOós)

üOutlook

From Terra Preta to modern Biochar
Research and Technology
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Ýé proof of concept !!!

Glaser et al. 2001 Naturwissenschaften 88: 37-41
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Cambisol Slawic Dark Earth

Wiedner et al. (2015) Catena doi: 10.1016/j.catena.2014.10.024



Ý Circular economy

Glaser and Birk (2012) Geochimica et Cosmochimica Acta 82: 39-51



Glaser and Birk (2012) Geochimica et Cosmochimica Acta 82: 39-51

Ý Circular economy



Biochar Europe (2010)
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Ý Circular economy



6Ý Can biochar solve all of our problems ?6

Bamboo-biochar Burger, Burger King, Japan

Carbon Gold, UK



Ý Mostly pure biochar in (sub)-tropical environment
Jeffrey et al. 2011 Agriculture, Ecosystems & Environment 144:  174-187 7



Glaser (2014) Soil Biogeochemistryé in Modern Agroecology: Concepts and applications. CRC Press9



Porosity

Condensed aromatics

Functional groups

Labile organic carbon

Ash

ÝWater storage

Ý C storage

Ý Nutrient storage

Ý Food for microbes

Ý Immediate fertilizer

Structure Ecosystem function
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Ý Biochar can double water storage POTENTIAL in sandy soil

Ý Only relevant if heavy rain followed by dry period
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Volumetric water content

Liu et al 2012 J Plant Nutr Soil Sci 175: 698-70711
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Bromm 2012 Bachelor thesis MLU Halle12
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Hanke Ulrich Master thesis Martin-Luther-Universität Halle (2013)

ĔPorosity due to macro and meso pores

ĔSurface area due to nano pores



Stability
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Fischer et al. in preparation14



Budai et al. 2014 Biochar Carbon Stability Test Method: An assessment of methods to determine biochar carbon stability

P < 0.0001
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Glaser 1998 Org Geochem 29:811-819
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Wiedner 2013 J Biomass Bioenergy 59:264-278



Kuzyakov, Bogomolova, Glaser (2014) Soil Biology and Biochemistry 70:229-236
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Kuzyakov, Bogomolova, Glaser (2014) Soil Biology and Biochemistry 70:229-236

Ý 80% in stable pool


