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Abstract ; Experimental research on non-isothermal combustion characteristics and dynamics parameters of applied pulverized
coal under preheating domestically is conducted with a thermo gravimetric balance. The combustion characteristic parameters
such as ignition temperature, peak temperature at maximum weight loss rate, burnout temperature, general burn exponent(&) ,
and maximum combustion rate are studied under different preheating temperatures of 423, 473, 523, 573, 623, 673, 723 and
773 K. The activation energy (E) and frequency factor (A) are also calculated. The results show that for pulverized coal in the
North Area, during the preheating process, when temperature varies from 423 K to 773 K, ignition temperature decreases by
240 K mostly, peak temperature at maximum weight loss rate decreases by 263 K at most, maximum weight loss rate increases
as 1. 29 times, and G increases up to 29, 8 times. It shows that there is lining fit result between E and In A, which proves that

the reaction could be regarded as first order reaction. The combustion process behaves greatly when preheating temperature is
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over 673 K for the pulverized coal.

Keywords : metallurgical fuel; pulverized coal; preheating; combustion; kinetic parameters
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Tab.1 Proximate analysis of pulverized coal

Tk s #
w([E E f/FCa) w(K 5/ Aad) w3 R/ Va) w(IK 43/ Maa)
J6 Xk 65. 22 3.48 27.82 3.48
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Tab. 2 Element analysis and calorific value of pulverized coal

W b B R IE/
w(Caa)/ % w(Ha) /% w(0.a)/ % w(Naa) /% w(Saa) /% (MJ - kg™
b X B 74. 37 3.64 5. 35 1.16 0. 36 27.1
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Fig.1 Sketch map of ignition temperature and burn-out temperature

_50 -
-100 ! s |
0 300 600
R BE/K
B2 LEERRARBERTHEL

Fig. 2 TG curves of preheated pulverized
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Tab. 3 Characteristic parameters of samples in the North Area under different preheated temperatures

WHGR B /K T:/K T:/K (dw/dD) max /(% * min™1)  (dw/dt) mean/ (% * min~1) Tr/K  SX1078/((% » min~1)2 « K=3)

423 663 701 0.844 9 0.675 957 0.14
473 658 707 1.590 6 0. 850 966 0.32
523 660 711 1.742 9 0.863 923 0.37
573 674 714 2.781 4 0.835 953 0. 54
623 677 698 3.758 8 0. 846 943 0.73
673 429 644 4.234 3 0.812 945 1.98
723 425 498 7.150 5 0. 880 959 3.63
773 423 438 8.152'1 0.878 960 4.17
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Tab.4 Kinetics parameters under different preheating temperatures
B %1 BB %2 BB %3 BB
BE/K  E/(] - mol™!) In(A/min~1) R E/(k] * mol™!) In(A/min™1) R E/(k] « mol™!) In(A/min™1) R

‘BE

423 112.07 9.26 0.992 3 54.67 4. 26 0.984 7
473 102. 38 8. 46 0.993 8 57.77 4.48 0.977 3
523 107.71 8.74 0.986 9 55.72 4.33 0.988 4
573 95. 87 7.69 0.983 7 56.62 4. 37 0.990 1
623 91.89 7.33 0.741 6 47.88 3.87 0.986 5
673 207.74 16. 80 0.864 4 78.93 5.58 0.998 1
723 114. 36 9.61 0.989 7 23.77 2.08 0.410 2 141. 60 9.12 0.993
773 107. 04 8.84 0.992 8 795. 33 55.51 0.894 6 130. 77 8.54 0.991
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