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NOx Emission Reduction 

ÅNOx emissions from boilers are influenced by many 

factors. The most significant factors are flame 

temperature and the amount of nitrogen in the fuel. 

Other factors affecting NOx formation are excess air 

level and combustion air temperature. 

 

ÅControl Techniques 
 

ÅLow Excess Air Firing 

ÅLow Nitrogen Fuel 

ÅBurner Modifications 

ÅWater/Steam Injection 

ÅFlue Gas Recirculation 



CO Emission Reduction 

ÅHigh flame temperatures and intimate air/fuel 
mixing are essential for low CO emissions. 
 

ÅAn induced flue gas recirculation package can 
lower NOx levels by reducing flame temperature 
without increasing CO levels. CO levels remain 
constant or are lowered because the flue gas is 
introduced into the flame in the early stages of 
combustion and the air fuel mixing is intensified. 
 

ÅIntensified mixing offsets the decrease in flame 
temperature and results in CO levels that are 
lower than achieved without FGR 



SOx Emission Reduction 

ÅTypically, about 95% of the sulfur in the fuel will 

be emitted as SO2, 1-5% as SO3, and 1-3% as 

sulfate particulate. Sulfate particulate is not 

considered part of the total SOx emissions. 

ÅSOx pollution has been controlled by either 

dispersion or reduction. Dispersion involves the 

utilization of a tall stack, which enables the 

release of pollutants high above the ground 

ÅFlue gas desulfurization involves the utilization 

of scrubbers to remove SOx emissions from the 

flue gases. 



Ash Removal/ Recycling/ Use 

ÅAsh from coal can be used for cement 

production or mixed with clay for bricks 

ÅIf coal ash is left in a landfill there might be some 

leaching into the soil 

ÅIf the soil has a lot of clay, the clay will absorb 

the leachate. 

ÅAsh from biomass contains a large amount of 

trace elements that should go back to nature. 

ÅAsh from rice husk contains a high amount of 

silica (92%), which has a high value in cement 

ÅWhite rice hull ash can be sold at > 100$/ton 



Emission Limits 



Uncontrolled Biomass Boiler Emissions 



Reduction of Particulate Matter 



Dall Energy Biomass Combustion Plant 

 



Dall Energy  

High Efficient Biomass Furnace  



Dall Energy Biomass Furnace 

Emissions 



Reducing/Removing SO2 

Wet scrubber with 

Calcium Carbonate 

injection. 

The wet scrubber will 

also remove fly ash 



 

Steam Boiler Plant Arrangement 



 

Flue Gas Flow and treatment 



Boiler, Economizer, Cyclones, Wet 

Scrubber and Stack 


