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Biomass is a combination of C,  H,  and O (C  H     O     )1.4 0.6

4 Processes in Gasification
not necessarily in order
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Biomass is a combination of C,  H,  and O (C  H     O     )1.4 0.6

5 Processes in Gasification
The missing link
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The Heart of Gasification

carbon
C

Red Hot Charcoal Bed 

REACTIONS

carbon dioxide + carbon  =  carbon monoxide
CO  +  C =  2CO2

water vapor  +  carbon  =  hydrogen  +  carbon monoxide
H  O  +  C  =  H   +  CO2 2

carbon dioxide + water vapor
CO   +  H  O2 2 H   +  CO2 

hydrogen  +  carbon monoxide

OUTPUTINPUT

The Reduction Reactions
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 Main Gasification Reactions 

 
 

 

Combustion: 

 
Carbon:  C + O2  =  CO2  +  393.77 kJ/mole 
Hydrogen:  H2 + � O2  =  H2O + 742 kJ/mole 
Carbon Monoxide:  CO + � O2  =  CO2 + ??? 
(add in other gasses, tars) 

 
 

Reduction:  

 
 Boudouard Reaction:  CO2 + C = 2CO – 172.58 kJ/mole 

Water Gas:  C + H2O  =  CO + H2 – 131.38 kJ/mole  
 
 

Shift Reactions: 

 
 Water Shift: CO + H2O  =  CO2 + H2 + 41.2  vkJ/mole 
 Methanization: C + 2H2  =  CH4 + 74.9 kJ/mole 
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Combustion

Reduction

Pyrolysis

Drying

Ideal Thermal Relationships
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Solids Flow

Gas Flow

Drying Pyrolysis Combustion Reduction

Water Vapor
(H20)

Biomass Dry Biomass AshChar Char

Tar Gas CO2 & H20

Air

H2 & CO

Ideal Chemical Relationships

H2 & CO


