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Combustion characteristic of pulverized coal in'hypoxic atmosphere
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Abstract : In order to investigate the effect of CO, component to combustion in the hypoxic atmosphere , while realizing low NO_ combustion
of pulverized coal , experiments of coal combustion in hypoxic atmosphere were conducted on thermogravimetric analyzer. To simulate the
real reaction atmosphere, effects of different 0,/CO, mixing ratios.and heating rates to the combustion characteristic were conducted. The
results show that a competitive relation is found between combustion and gasification of coal in the 0,/CO, mixing atmosphere, when the
reaction temperature is below 1 000 °C. Higher CO, content will improve the restriction level of pulverized coal combustion by gasification
reaction with coal. Lower O0,/CO, mixing ratio will restrain the burnout of coal, while the ignition temperature is hardly impacted by the
CO, content. A heating rate improvement of 10 C/min-to 20 °C/min will apparently enhance the ignition and combustion stability of coal,

while improvement of 20 “C/min to 30 °C/miri*has no such influence.

Key words:low NO_ combustion ;reducing atmosphere ; combustion characteristic ; thermogravimetric experiment ; heating rate
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Table 1 Proximate and ultimate analysis of Dongsheng coal sample

TCR T/ % Tolk 53t/ %
Cu.l Hml 03«] Sad Mad A ad le FCa.l
68.98 3.92 11.22 0.50 0.83 5.13 9.42 32.49 52.96
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Table 2 Thermogravimetric riesults of Dongsheng coal

FHR 2R

SRS/ (mL - min™!)

N, 0, co, (°C + min™") T,/C
160 40 0 20 1 000
160 0 40 20 1 000
160 10 30 20 1 000
160 20 20 20 1 000
160 30 10 20 1 000
160 20 20 10 1 000
160 20 20 30 1 000
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Fig. 3 Effect of reaction atmosphere on the coal combustion
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Table 3 Effect of reaction atmosphere on the coal combustion index

SRS M A (mL - min™!) F JRSE TR ECIN AR RRRBHE PR AR/
N, 0, €O, T./C I,/ (% 4 min.") IR/ C (% » min™")
160 0 40 412.9 — -3.59 456.5 -1.265
160 10 30 412.1 738.3 -4.35 541.6 -2.557
160 20 20 410.7 664. 0 =7.10 525.6 -3.335
160 30 10 408. 8 593.5 -8.75 519.3 -3.521
160 40 0 402. 8 552.0 -11.27 495.17 -3. 869
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Fig. 5 Relationships between coal combustion index and oxygen content
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Fig. 6 Effect of heating rate on the coal combustion
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