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Photosynthesis

Characterization

Main Conversion Routes 
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Source: https://biologydictionary.net/

Overall, photosynthesis is a process that takes 
water, carbon dioxide, and sunlight, and converts it 
into oxygen and glucose. There are a large number 
of biochemical steps involved, but these steps are 
generally divided into two major processes: the 
light reactions and the Calvin Cycle.
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https://doi.org/10.1016/j.copbio.2008.02.004

4,6 – 6,0%

Theoretical Efficiency
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Biomass Characterization
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Proximate analysis
Moisture(M) + Volatile Matter(VM) + Ash(A) + Fixed Carbon (FC) = 100

Ultimate analysis
Elemental composition: C, H, O, N, S

Biochemical analysis

Cellulose, Hemicellulose, Lignin, Lipid, Carbohydrate, Protein

Biomass Characterization

7



Source: McKendry. Bioresources technology 83 , 2012

Charaterization Analysis
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Higher Heating Value (Boie’s correlation)
HHV[kJ/kg] = 351.7 C wt% + 1162.49 H wt% + 104.67 S wt% - 110.95 

O wt% + 62.80 N wt%

Lower Heating Value
LHV = HHV - Δ h

VL
x (mH2O,out/mfuel,in)   [kJ/kgfuel]

Δh
VL

= 2450 kJ/kg

Energy – HeatingValue
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Biomass Conversion Routes
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Main Conversion Options
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Biomass Combustion

http://www.unendlich-viel-energie.de/
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Biomass CHP – Steam Cycle

http://www.unendlich-viel-energie.de/ 13



Biomass Integrated Gasification 
Power Plant 

Source: http://www.sintef.no 14



Fast Pyrolysis

Source: http://www.btgworld.com
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Fermentation to alcohol

Source: http://www.fermenter.co.in
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Biomethanation

Source: http://www.rfontanaconsultoria.com.br/
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Transesterification of Vegetable Oils

Source: http://www.endress.com 18


