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Comprehensive sudy on the rule of spontaneous combustion
coal in oxidation process by TG- DTA - FTIR technoogy
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(1. Department o Resources and Management Enginesring, Anhui University of Sdence and Technology, Huainan 232001, China; 2. Schod o Mineral
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Abstract : Introduced the combined techmology of TG- DTA - FTIR to measure the following parameters at different
phases: the noigure content of cod , the initid temperature , the quantity of absorbed oxygen , the quantity of released
heet , the initia temperature and component of released gas and ignition point and © on. Advanced that it isirrationa to
show the susceptibility of gontaneous combudion of cod with the quantity of absorbed oxygen a me tenperature or the
total absorbed oxygen at ome oxidation phase. Gave the edimated method that showed the susceptibility of gpontaneous
combustion of coa with the absorbed rate of oxygen (d 1) a 100 200
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1
Tablel Caal quality and dementsanalysis o experiment coal samples
I % O, ! %
Ma  Aw Va  FCa /397t w(Cad  w(Hod  wiNa) w(S.a) w(Ox
1 8 ) 1.52 5.75 35.81 57.83 28 674 77.27 4.58 1.33 0.52 10.04
2 7 ) 1.49 17.51 37.91  44.09 28 744 69. 34 3.9 1.45 0.24 11.08
3 1.51 7.15 37.36 54.98 27 656 75.55 4.73 1.29 0.63 10. 15
4 2.61 10.19 37.32 50. 88 27 446 67.93 3.88 111 0.37 10. 48
5 7 ) 1.51 17.85 31.08  49.56 26 046 63. 66 3.9 1.23 0.84 10.97
6 2.23 11.67 33.01 53.09 28 684 68. 56 3.98 1.48 0.26 11.28
9 1.63 7.20 8.59 83.58 33 500 87.12 334 1.37 0.27 1.07
10 25.05 2.91 30.41 41.63 22 236 54.92 2.96 1.63 0.37 12.16
) .
, 20 200 , 1.5 /min; 200 800 10 /min;
, 5mg; , 50 mL/ min.
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2 ; )
Table 2 Temperature and other parameters corresponding , TG » DTA
toall phases o caal heating : g
T TJ Img T4 l% Td =l '
1 93.9 310.8 0.3 419 10.8 589 ’ 2
2 9.8 3080 0.26 410 10.1 589 ' '
3 9.4 3005 0.44 419 12.6 601 . ,
4 98.1  287.8 0.31 403 9.2 579
5 9.0  29%9.5 0.36 416 10.2 581 , '
6 83.7  300.9 0.31 418 9.5 588 \
9 %2 3624 0.10 458 4.5 646 ' '
10 97.4 2251 0.14 346 17.8 468 Ts '
346 403 419 458
, ( Ta)
) ) ) Ta 200
2.3 Q
: 2 :
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100 5 , Fg 3 The rdaionship curves o absorbed

28.260g, 110 4 , 31461 g. oxygen (Q) and temperature () of cod
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4 ) , R>0.96,
100 o qT dr
Ts dr 4
3 , TS:0.0615d3T'-1.1249d%+3.5987dT+15.718.
3
Table 3 Absorbed oxygen o coal with different numbersat different temperature Mg
/ Q1 Q2 Qs Q4 Qs Qe Qo Quw
100 13.730 12.28 14.71 19.00 28.260 14.28 8.76 16. 790
110 21. 900 25.14 25.32 31. 46 24. 020 22.75 14.78 26.880
120 31.380 36.73 41.09 46. 46 34.490 30.34 14. 40 40. 240
130 35.740 42.72 51.79 54.98 40. 020 43.73 7.40 47.450
140 37.780 45. 48 58.55 60. 16 43.560 48.79 -311 63. 289
150 39. 600 47.08 64. 16 64.38 47.280 62. 38 -14.22 70. 068
160 43. 060 49.08 70.87 69. 23 52.027 66. 84 -24.21 73.080
170 49.110 52.80 79. 86 75.74 57. 495 81.77 -33.02 89. 060
180 58. 020 59. 05 90. 81 84.08 62. 963 77.03 -41.4 98. 390
190 69. 169 68. 39 103. 32 95. 43 69. 048 86. 50 - 49.90 120. 780
200 80. 852 80. 36 117.72 109. 71 77.145 98. 58 - 57.93 130. 870
4
Table4 Calculation o the absorted oxygen rate o caal
R diug * /
1 Q=5.793T- 432.45 0.9715 0.579 30 <11
2 Q =5.492T- 315.88 0.9650 0.549 20 <12
3 Q =9.499T- 772.20 0.9931 0.949 90 <15
4 Q =7.989T- 543.49 0.985 4 0.798 90 <4
5 Q =5.0307T- 267.05 0.988 7 0.503 07 <13
4 T
6 Q =8.2818T- 667.01 0.989 9 0.828 18 <3 s dr
9 Q=-7.84T+10112 0.9739 - 0.78240 Fig.4 The relation o Tsand d r
10 Q =11.028T- 928 0.9926 1.102 80 <1
3
, TG- DTA - FTIR ,
FTIR , )
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B, 5 4
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5
Fg 5 Three dmendons plotsof absorption rate , waves and time of released gas at the process of oxidetion and firing
: CHy, CO, Oz, ao; , QO @100 :
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