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Main properties of biomass

Source: Bioenergy chains project, Coordinator: Prof. Dr. Ingwald Obernberger, TUG

Heating value Ash content



Main elements

Source: Bioenergy chains project, Coordinator: Prof. Dr. Ingwald Obernberger, TUG

Nitrogen



Main elements

Source: Bioenergy chains project, Coordinator: Prof. Dr. Ingwald Obernberger, TUG

Sulfur Chlorine 



Main ash forming elements

Source: Bioenergy chains project, Coordinator: Prof. Dr. Ingwald Obernberger, TUG

Silica Calcium 



Main ash forming elements

Source: Bioenergy chains project, Coordinator: Prof. Dr. Ingwald Obernberger, TUG

Magnesium Phosphorus 



Main ash forming elements

Source: Bioenergy chains project, Coordinator: Prof. Dr. Ingwald Obernberger, TUG

Potassium Sodium 



Main ash forming elements

Source: Bioenergy chains project, Coordinator: Prof. Dr. Ingwald Obernberger, TUG

Iron Aluminum 
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Trace elements

Source: Bioenergy chains project, Coordinator: Prof. Dr. Ingwald Obernberger, TUG

Zinc Lead 



Trace elements
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Chromium Nickel 



Trace elements

Source: Bioenergy chains project, Coordinator: Prof. Dr. Ingwald Obernberger, TUG

Copper Cadmium 



Basic elements of wood (wt.% d.b.)

7420526049504450Calorific value 
(kcal/kg)

3.42.30.50.4Ash 

----S 

11.338.941.543.2O 

3.15.96.56.0H 

80.352.150.949.8C 

ConifersBroadlea
ved

Charcoal Bark Wood Element 

Source: Prof. Ioannis Filippou, Faculty of Forestry and Nat. Env., AUTH



Recommended concentrations of 
crucial elements

Ash melting point, fouling and corrosionNo valueSi

Ash melting point<0.6Na 

Ash melting point, fouling and corrosion<7K 

Ash melting point15-35Ca 

Limiting parameterRecommended values in ash 
(wt.% d.b.)

Element

Corrosion (decreases Cl in low temp. 
deposits)

>2 (mol/mol)Cl/S

Corrosion and SOx emissions<0.1S

Corrosion and HCl emissions<0.1Cl

NOx emissions<0.6N

Limiting parameterRecommended values in fuel 
(wt.% d.b.)

Element 

Source: Bioenergy chains project, Coordinator: Prof. Dr. Ingwald Obernberger, TUG



Fuel characterisation 
conclusions
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Combustion conclusions
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http://www.ecn.nl/phyllis



http://biolex.dk-
teknik.dk/cms/site.asp?p=4282



Thank you !!


