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A Closer Look at Thermochemical Processes: Combustion vs. Gasification 

Combustion Gasification 

Process Fuel burning in boiler to 
generate heat to run steam 
turbines 

High temperature 
chemical conversion of 
biomass to syngas, 
followed by combustion 
to run steam/gas turbine 

Fuel Urban & agricultural waste  
Forestry products 
 

Urban & agricultural 
waste 
Forestry products 
(more specific moisture 
content required) 

Efficiency 17-25% 38-41% 

Emissions & byproducts SOx, NOx, PM, CO, CO2 SOx, NOx, PM, CO, CO2 
Char 

Policy 

 

• Renewable Portfolio Standard- 
33% energy production from 
renewable energy sources, such 
as wind, solar, biomass, and 
geothermal by 2020 

Technology 

• Biomass to electricity conversion 
currently comprises 2% of 
California’s electrical generation 
capacity 

• Technology include traditional 
combustion plants, cogeneration 
plants, and small scale gasification 
plants 

Business 

• Technology can be implemented 
at small and large scales and 
adjusted to accommodate 
biomass local to a particular areas 

• Various business models - power 
generation can be sold to local 
utilities company or through 
community  choice aggregation 

Health & 
Environment 

• Often considered to be net zero 
greenhouse gas emissions 

• Pollution prevention measures 
minimize harmful emissions 

 
Processes to limit emissions in biomass electricity generation 

Nitrogen Dioxide: NOx + NH3 (ammonia)  N2 + H2O 
Sulfur Dioxide: SO2  + CaO (calcium oxide)  CaSO4 (gypsum) 

Particulate Matter: 99.99% is removed during “scrubbing” and collected as fly ash 
and recycled as concrete mix 

 
Comparison To Natural Gas 

• Methane is a non-renewable fossil fuel 
• Woody biomass is regenerated, net zero CO2 emission 

• 3-8% methane leaks during well operation 
• 20x worse than CO2 as a greenhouse gas 

 

Technology Health & Environment 

Law & Policy 

The Market: 
Present & Future 
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Introduction 

Source: Renegy.com 

When waste biomass is combusted in biomass power plants, toxic emissions are 
captured.  If this waste biomass were disposed of in open burns, thousands of pounds of 
pollutants would be released.    

State mandates to increase renewable energy and biomass energy specifically 
means a favorable outlook for this sector.   

With additional funding and improved market conditions, idle and non-
operational plants can be brought back into working order.  
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Conclusion 

Location and status of California’s biomass plants6 


