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Abstract: Under the background of “carbon peaking and carbon neutrality” , higher requirements
have been proposed for clean combustion of coal. Pulverized coal purification-combustion is a
novel combustion technology. To investigate the impact of reaction temperature on the nitrogen
precipitation and transformation characteristics of coal powder purification reaction, experiments
were conducted under different temperature conditions on a self-built 1700°C four-temperature
zone drop tube furnace experimental platform. The results indicate that as the reaction temperature
increased from 900°C to 1300°C, the proportions of H> and CO in the gas phase significantly
increased. Both gas yield and gas composition showed an increase. The conversion rates of
various components also increased, with the nitrogen element conversion rate leaping from
48.26%
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to 83.14%. A considerable portion of nitrogen in coke underwent transformation at high
temperatures, with the majority being reduced to N,. The proportion of transformation into NH3
and HCN also increased. Promoting the release of nitrogen from the fuel before combustion is a



key factor in reducing NO; emissions in coal combustion. It is evident that the purification
reaction has the potential to be organically combined with subsequent combustion, further
reducing NO; emissions.
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Fig.1 Flow chart of the test platform of 1700°C four-temperature zone dropper furnace
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Table.1 Industrial analysis and element analysis of Shenmu coal

TCE I TIwWt% Tolksr#r/wt% HUH/MI/kg

Cd Hd Od Nd Sd Md Ad Vd FCd Qnet

PRAIA SR 77.02 4.26 12.62 1.01 0.33 0 4.76 34.60 60.64 27.61

2 MAIEBEIK S (wi%)
Table.2 Ash composition of Shenmu coal (wt%)
SiOz AlO; Fe 0s CaO MgO TiO; SOs K0 Na,O P20s
28.40 12.95 10.62 30.60 1.05 0.57 10.66 0.42 1.40 0.20
3 MARMER G (558 R H/°C)
Table.3 Ash fusibility (weak reducibility /°C)
DT ST HT FT
1140 1150 1160 1180
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Table.4 Operating parameters under test conditions
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Fig. 2 Particle size distribution of pulverized coal used in the test
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Fig.3 Export gas components at different temperatures
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Fig.6 Conversion of volatile and fixed carbon
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Fig.7 Conversion of C. H and N elements
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Fig.8 conversion of fuel -N Fig.9 The proportion of substances in the gas -N
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Fig.11 Coal-N precipitation and transformation path during pulverized coal purification reaction
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