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Abstract: Ammonia (NH;) , as a hydrogen rich and carbon free fuel, co-combustion with pulverized coal is considered as an effective
method to reduce carbon emissions in thermal power plant. However, co-firing NH; will lead to high emissions of nitrogen oxides

(NO,) and poor burnout of pulverized coal. In response to these issues, this study used a two-stage one-dimensional settling furnace to
conduct NHs/coal co-combustion experiments, achieving long-term residence of fuel in the high-temperature zone, and exploring the
effects of NH; co-firing ratio on the characteristics of NH;/coal co-combustion and the emission characteristics of fine particulate matter
and NO,. The results indicate that the yield of fine particulate matter first increases and then decreases with the ammonia co-firing ratio,
and then increases again, which is consistent with the trend of NO, emissions. NH; escaping increases with the increase of co-firing ratio.
In addition, with the increase of ammonia co-firing ratio, CO emissions exhibits a trend of first decreasing and then increasing. The
unburned carbon content in flying ash decreases with the increase of co-firing ratio, promoting the pulverized coal combustion. The above
results are beneficial for further understanding the emission characteristics of pollutants in NHj/coal co-combustion, providing data
support and theoretical guidance for the development of ammonia/coal co-combustion technology.
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Table 1 Proximate analysis and ultimate analysis of raw coal
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Schematic of two-stage NHy/coal combustion experimental system
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Fig. 1 Schematic of two-stage NH;/coal combustion experimental system
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Table 2 Details of experimental conditions

s M/ w(NH,)/ ke KRNy JER TR — K b/ =2y ZWAE
C % (mg - min"') (mL - min™) TREK (L * min™") (L - min™") (L * min")
1 1300 0 450 0 1.2 1.06 1.41 1.41
2 10 405 97 1.05 1.40 1.40
3 20 360 193 1.04 1.38 1.38
4 30 315 290 1.03 1.37 1.37
5 40 270 386 1.02 1.36 1.36
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Fig.2 Particle size distribution of submicron particles under

different air ammonia co-firing ratios
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Fig.4 The elemental composition of submicron particles
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