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The nitrogen oxides formed during fluidized bed combustion of solid fuels originate from 
fuel nitrogen in both char and volatiles. In the course of combustion these fuel constituents 
not only contribute to the production but also take part in the reduction of the emission. 

In order to study the role of the nitrogen-containing volatiles for the production and re
duction of nitrogen oxides in fluidized bed boilers a series of tests has been carried out with 
fuels having different contents of volatiles in a range from anthracite to wood in two types 
of boiler, a circulating and a stationary fluidized bed boiler. 

It was found that the different designs of boilers result in different behaviours of the ni
trogen-containing volatiles. In stationary fluidized bed boilers the volatiles tend to reduce 
the emissions of NO comparable to what takes place in a pulverized coal flame, whereas in 
circulating fluidized bed boilers the volatiles do not have the same beneficial effect. In cir
culating fluidized bed boilers the emission of NO tends to increase with an increasing content 
of volatiles in the fuel, whereas the emission decreases from the stationarry fluidized bed 
type of boiler burning fuels with a larger amount of volatiles. 

Introduction 

Solid fuel combustion is characterized by the 
evolution and combustion of fuel volatiles and by 
combustion of the char residue. The nitrogen· ox
ides formed during combustion in a fluidized bed 
originate from fuel nitrogen in both char and vol
atiles. In the course of combustion the nitrogen
containing volatiles may contribute to the reduction 
of nitrogen oxides. The volatiles not containing ni
trogen and combustion products from char in the 
form of carbon monoxide and hydrogen may also 
take part in the reduction of nitric oxide by reac
tions catalyzed by char and other surfaces which are 
available, especially in the particle bed of a fluid
ized bed combustor. Furthermore, char itself reacts 
with nitric oxide to form nitrogen. In summary, char 
as well as volatiles play decisive roles for the for
mation and destruction of nitrogen oxides in solid 
fuel combustors. 

This very simplified picture of the origin of the 
emissions of nitrogen oxides will be used as a start
ing point for the explanation of differences in the 
character of nitrogen oxide emissions from com
mercial combustors of various designs. The interest 
is concentrated on circulating fluidized bed (CFB) 
boilers compared with stationary fluidized bed (SFB) 
boilers. In addition, the influence of volatiles on the 
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emissions from pulverized fuel (PC) combustion is 
discussed. 

The purpose of the paper is thus to give a pic
ture of the role of fuel volatiles in different com
bustors. A set of experiments has been conducted 
in two fluidized bed boilers with different fluidiza
tion properties, one SFB and one CFB. The boilers 
have been fed with fuels having a wide variation in 
the content of volatiles, from anthracite to wood, 
and the emissions have been measured. The ob
servations made have been supported by a com
parison with literature data. In order to further il
lustrate the role of volatiles, examples are given from 
NOx reducing measures, where the characteristic 
properties of the combustors with respect to emis
sions are employed. 

Experimental 

The Boilers: 

The CFB boiler used has a thermal power of 8 
MW and was built by Giitaverken Energy in 1981, 
Fig. la. The height of the combustion chamber is 
8.5 m and the cross-section about 1.8 m2. The flui
dizing velocity is normally in the range of 3 to 6 
m/s. The fuel is fed with a screw feeder in the 
















