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What if we could sequestrate carbon and at the same time:
- empower renewable energy, 
- increase agriculture efficiency and 
- rise local value creation?
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 Currently, the production and use of biochar is experiencing a 
renaissance.

 The science is working hard in this field. In 2018 more than 2000 
biochar-related papers were published. [1]

 A great value is placed on regional and regenerative products, using 
biochar.
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Motivation: 

Utilization of Biochar – Agriculture

Agriculture

Emissions
• Odor: 

• Quality of life
• Potential conflicts
• Brand Tirol

• NH4
+

• Treatment of causes instead 
of symptoms

• NEC-directive
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Motivation: 

Utilization of Biochar – Agriculture

Agriculture

Odor
• Treatment of causes instead 

of symptoms
• NEC-regulatory
• Increase of fertilizer 

efficiency  

• Quality of life
• Potential conflicts
• Brand Tirol

Ammonia



Maximil ianstraße 2,  6020 Innsbruck  /  Austr ia  |  www.mci.edu 9Nina Schaaf
Nina.Schaaf@mci.edu

Technology & life science
R&

D

Motivation: 

Utilization of Biochar – Agriculture

Agriculture

Emissions
• Nutrient retention
• Byproduct of Renewable energy 

production
• Forest management
• Employment
• Carbon sequestration
• Circularity

• Odor: 
• Quality of life
• Potential conflicts
• Brand Tirol

• NH4
+

• Treatment of causes instead 
of symptoms

• NEC-directive

©MCI

Added Value
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Results of practical application 

 Easy production of compost (no dust emission; no extra handling)
 Can be easily applied on fields with existing machinery 
 No loss of yield detected once applied during compostsing1

 A+ (Bio) Certification possible (according national guidelines)
 Carbon sequestration of 2,6 t CO2 per ha/a possible2 [10]

1  Other studies clame an increase in yield of in average 13%. [15]
2 Qualitative calculation: 15 m% TS of biochar with 20 m% ash content in compost. Application of 8 t/ha and a. This calculation includes a yearly decrease of 0,3% C for 
100 years. [10] Transport and other side-emissions not included.  

PAH < 12 mg kg-1

Agriculture

©MCI
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Agriculture
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Examples of Results at MCI and Literature:

 N-Storage out of liquid manure with gasifier-biochar 
Mean: 18 %

 Adsorption of NH4
+- N is possible [7]

Up to 45 mg/g-Biochar

 Odor reduction is determined with olfactometry but 
no reduction of ammonia detected [9]

 Biochar with high pH (<9) increase ammonia 
volatilization (AV) greater surface area initially 
reduce AV [8 – meta analysis]

[7]

©MCI

[9]
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Parameters which make the difference 
 Input material, process conditions
 pH, Water Content, Fixed Carbon Content cFix, Organic Carbon Content corg.

 Nutrients and Distribution, Particle Size, Particle Distribution
 BET: Brunauer-Emmett-Teller surface area analysis  & 
 BJH: Barrett-Joyner-Halenda pore size and volume analysis

 Contaminations: 
 Organic: PAH, PCDDs, PCDFs
 Inorganic: Heavy metals (Pb, Cd, Hg,…)

Agriculture

PAH: Polycyclic aromatic hydrocabons
PCDD: Polychlorinated dibenzodioxins
PCDF: Polychlorinated dibenzofurans

[11]

[13] [12]
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 Depending on the use of biochar different parameters have to be 
determined.
 These parameters are usually prescribed by authorities or specialist circles to the 

respective user for documentation and control.
 Furthermore, the different measuring methods which are to be used for the 

various parameters are described in the different regulations or standards.
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 Extract of the determined parameters ("full analysis") to show the 
complexity according to an accredited laboratory
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Quality of Biochar
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 Some essential (for certain use cases) parameters are not mentioned 
in this analysis.
 Fixed Carbon Content cFix

 Particle Size, Particle Distribution
 volatile Organic Components VOC
 Pore Size Distribution BJH
 …

Quality of Biochar
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 EBC (European Biochar Certification) [16]

 Ensures sustainable production of biochar
 Includes detailed rules on production and quality criteria
 Transparent and measurable quality for biochar users

 Certificates with different thresholds for before mentioned 
parameters 
 EBC-Feed 
 EBC-AgroOrganic
 EBC-Agro
 EBC-Urban 
 EBC-ConsumerMaterials
 EBC-BasicMaterials
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So… with biochar usage in agriculture we can  
- sequestrate carbon
- empower renewable energy and local value creation and 
- increase agricultural efficiency.

 But there are many factors to be considered: 
 Different quality and properties for specific applications 
 Local conditions (regulations, environmental conditions, …)
 Choice of production methods can influence the application 
 Organic (PAH, PCDD, PCDF, …) and inorganic (heavy metals) contamination preclude some 

applications

©AdobeStock
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Thank you for your attention
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