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ABSTRACT: The development of new ultra-low NO,
pulverized coal combustion technology is one of the effective
approaches to achieving the goal of carbon peak and carbon
neutrality. In this paper, a two-stage high temperature dropper
furnace is used to study the NO, emission of fractional
combustion of pulverized coal under the condition of high
temperatures and oxygen-enriched. The experimental results
show that either too large or too small secondary air volume is
not conducive to suppressing NO generation, and there is an
interactive effect of secondary air oxygen concentration and
secondary air volume on NO, emission; and the optimal
secondary air oxygen concentration corresponding to the
lowest NO, emission concentration decreases with the increase
of the secondary air volume oxygen factor. When the secondary
air volume oxygen factor is 0.4~0.5 and the secondary air
oxygen concentration is 30%~70%, there are several groups of
working conditions where the NO, emission concentration
meets the ultra-low emission requirements, and the carbon
content of fly ash is less than 8% at this time. High-temperature
oxygen-rich graded combustion can achieve high efficiency
combustion of pulverized coal while directly achieving
ultra-low NO, emissions.

KEY WORDS: pulverized coal; NO, emission; oxy-fuel
combustion; air staged combustion; low-nitrogen combustion;
burning efficiency
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Fig. 1 Particle size distribution curve of coal
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Fig. 2 Two-stage high-temperature dropper furnace
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Fig. 3 NO emission pattern under unclassified conditions
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The development of new ultra-low NO pulverized
coal combustion technology is one of the effective
approaches to achieving the goal of carbon peaking and
carbon neutrality. This paper investigates the effect of
secondary air excess oxygen coefficient and secondary
air oxygen concentration on NO, emission and
pulverized coal combustion efficiency under the working
condition of 1400°C in the main combustion zone using
two-stage high temperature drip tube furnace.

In the pyrolysis stage of coal, part of the coal-N will
be precipitated as NHz;, HCN and HNCO with the
precipitation of volatile fraction. HCN and NH; on the
surface of coke can be oxidized at the flame peak to
generate NO, and also reduce the NO diffused in at the
flame peak to N,. The concentration of oxygen in the
combustion atmosphere has a significant effect on the
coal-N conversion. Fig. 1 shows the influences of NO
emission concentration with the secondary air excess
oxygen coefficient. There is an optimal secondary air
different
secondary air oxygen concentrations, and either too large

excess oxygen coefficient interval under
or too small secondary air excess oxygen is not conducive
to reducing NO emission. When ¢,=30% and «,=0.5, the
NO emission concentration is 11.5mg/MJ, which can meet
the requirement of ultra-low NO, emission.

The combustion efficiency of pulverized coal is
mainly determined by the incompletely burned
combustible gases in the flue gas and the unburned
carbon in the fly ash. Fig. 2 shows the variation law of
fly ash carbon content with secondary air excess oxygen
coefficient. The carbon content of fly ash decreases
continuously with the increase of secondary air excess
oxygen coefficient, while increasing the secondary air
oxygen concentration can also improve the pulverized
coal combustion efficiency. When the secondary air
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Fig. 1 Influences of the secondary air excess
air ratio on the NO emissions
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Fig. 2 Influences of the excess oxygen ratio of
the secondary air on the residual carbon of fly ash

excess oxygen coefficient is greater than 0.4, the carbon
content of fly ash is lower than 8% at different secondary
air oxygen concentrations.

The simulation study shows that, high temperature
oxygen-enriched graded combustion can achieve high
efficiency combustion of pulverized coal while directly
At different
secondary air oxygen concentrations, the NO emission

achieving ultra-low NO, emissions.

concentration decreases slowly and then increases
sharply with the increase of secondary air excess oxygen
factor, and the optimal secondary air excess oxygen
factor decreases with the increase of secondary air
oXxygen concentration.



