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ABSTRACT: The NOx emission of the circulating fluidized
bed (CFB) boiler is not only affected by the fuel properties, but
also closely related to the combustor performance and
operation conditions. It is important to study the relationship
between NO. emission and several design or operation
parameters, which is also the key to realize the de-NOx
combustion in engineering for a CFB boiler. Under a specific
boiler load and for a selected fuel type, several engineering
methods were proved to have significant effects on the
reduction of NOx emission, such as improving the performance
of circulating loop including improving cyclone efficiency,
appropriately decreasing the size of feeding coal and limestone
particles, adjusting the air staging and controlling the oxygen
content in furnace, controlling the bed temperature and bed
pressure drop in reasonable range, improving the uniformity of
air and coal injection, etc., This paper reviewed the NOx
formation and reduction mechanism under CFB combustion
conditions, and summarized the effects of several design or
operation parameters on the NOx emission. The principles of
some main de-NOx combustion technologies were also
analyzed. Finally, the key scientific issues and the future
research directions related with NO. emission of CFB

combustion technology were discussed.
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Fig.1 Main reaction paths of fuel nitrogen to NOx in a fluidized bed (Copyright 1996 Elsevier)
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Fig.2 Relationships between several design or operation parameters and NOx emission in the CFB boiler
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Fig. 3 Effect of fuel volatile content on NOx emission
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Circulating fluidized bed (CFB) boilers have the
prominent low-NOy emission potentiality because of the
inherent reducing conditions inside furnace. However,
since the pollutant emission standards for coal
combustion become increasingly strict in China, it is
important to optimize the performance of low-NOy
combustion so that to maintain the competitive
advantage of the CFB boiler technology in low-cost
pollution control. For this purpose, it is necessary to
further understand the NO, formation mechanism and the
characteristics of NO, emission in a CFB boiler.

The fuel- NO, takes the vast majority of the NO,
produced in a CFB boiler and most of it is NO. The
reaction paths of fuel nitrogen to NO, can be divided into
four main parts: fuel devolatilization, homogeneous
reactions involving volatile-N oxidation, char reactions

including char-N oxidation and the catalytic reactions

over some other solid particles such as ash and limestone.

The reactivity of these reactions as well as the NO,
formation is related to the fuel properties, while, the
original NO, emission is also highly affected by the
boiler performance and operation conditions.

Fig.1 shows the relationships between several
design or operation parameters and NO, emission for the
CFB boiler. It indicates that the change of any factor,
such as feeding particle size, air staging and cyclone
efficiency, etc., may has significant effects on the

atmosphere, temperature distribution and fluidization
state inside furnace, and then affects the nitrogen
containing reactions’ rate and the final NO, emission.
Studying these relationships and exploring the optimal
combination of operation parameters is exactly the key
to approach low- NO, combustion for the CFB boiler.
Decreasing the bed temperature by approximately
arranging the heating surface and maintaining the
relatively low oxygen content in furnace through
adjusting the excess air coefficient and air staging can
effectively inhibit the formation of NO,. It is realized
mainly by improving the performance of circulating loop
including improving cyclone efficiency or properly
decreasing the feeding coal size. For the large-scale CFB
boilers, reasonably arranging the air and coal injections
is important to improve the uniformity of gas-solid
two-phase flow and combustion state in furnace, which
is also beneficial to control the NO, concentration in flue
The of
desulphurization in general increases the original NO,

gas. application limestone for in-situ
emission. How to decouple the contradiction between
high efficiency desulfurization and de- NO, combustion
is still a big challenge in engineering. Finally, the key
scientific issues and the future research directions related
with NO; emission of CFB combustion technology are

discussed in this paper.
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