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Thermal reaction characteristics of low rank coal at low—
temperature by in-situ infrared

XIN Hai-hui WANG De-ming XU Tao' ZHONG Xiao—=ing
( Faculty of Safety Engineering China University of Mining & Technology Xuzhou 221116 China)

Abstract: The thermal reaction process of three different. low'rank coal was tested by in situ Fourier transform infrared
emission spectroscopy at low-temperature. Quantitativély analyzed the change of functional groups in coal and studied
the activity variation characteristics of coal meanwhile analyzed the microscopic mechanism of effects that the drying
temperature of coal had. The results demonstrate ‘that coal itself produces the active chemical reaction in the thermal
reaction methylene group is less after increased hydroxyl gradually decreases carboxyl reduces gradually after a peri—
od of smooth carbonyl also reduces after.increased coal’s own activity also undergoes great changes the total propor—

tion of active functional groups active.functional groups gradually decreases. It is sure that temperature below 40 C is

the most suitable temperature for drying.
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Table 1 Industry analysis and elemental analysis of the low rank coal
1% Quet ad/ 1% p!
M4 Ay Vi FC (k=g Hg S (g+em™?)
19.13 13.32 31.30 36. 26 23.78 4. 49 0. 66 1. 54
12. 15 6. 82 33.67 47. 36 29. 00 4.79 0.14 1.51
6.19 6. 83 26. 04 60. 94 31.13 4.78 0. 88 1.32
2
( KBr KCI)
o 2.1
. 70 C ( 1)
( GB 482 -1995) (GB 475 - : 30.50.
1996) . ( GB/T 19222 -2003) 70 °C; 30.60.70 C ; 30.40.50.
( GB 474 - 1996) 70 °C; -CH 30.50.70 C; 30.40.
o 70 C .
24 ho 30.40.50.60.70 °C ( 2)
20 min
NCOLET 6700 o 1215716
650 ~ 4 000~.c¢m ' ( 2)
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In-situ infrared test data shown in 3D image

Fig. 1
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Fig. 2 In-situ infrared spectra coal samples at the different temperatures
2
Table 2 Peak area of the functional groups at different temperature
CH, —CH,— —CH OH c=0 —COOH /C
1127.56 125. 69 1 149.51 284.13 241.58 2 928.46 5 774.01 70
902.23 120. 02 1334.45 187. 81 310. 81 2 855.32 4 857.78 60
/em ™! 845.10 106. 67 1371.16 220. 32 271. 16 2 814. 41 4 776. 35 50
938.94 136. 06 1 448.89 280. 63 246. 15 3 050..67 5 282.57 40
884.73 126. 81 1455.23 288.57 279. 66 3 035.01 4 860. 29 30
795.93 116.71 1 475.90 263. 18 307.31 2 959. 02 4905. 11 70
821.44 126. 16 1 570. 08 301. 35 161. 32 27980. 36 4 799. 04 60
Jem ™! 609. 42 133. 86 1 604. 17 312.71 286. 86 2947.03 4 743. 86 50
773.00 117. 38 1729.52 164. 68 323..80 3 108. 38 4 688.57 40
774.03 140. 26 1 630. 11 268. 92 329. 14 3142.46 4 829. 06 30
1 665. 64 168. 15 2 285.19 104,64 500. 44 4 724. 05 8 856.93 70
1555.65 176. 40 2344.13 269..20 499. 35 4 844.72 8422.35 60
/em ™! 1431.91 253. 47 2 348. 31 208. 55 748. 74 4990. 98 8 022.31 50
1494.20 268. 49 2 462. 69 227.23 727.78 5 180. 38 7 857. 61 40
1 570. 41 229.05 2 358u11 302. 67 738.38 5 198. 62 7 865.90 30
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Fig. 3 Spectrum of lignite from Beizao( 2 000 ~4 000 cm ™) Fig.4 FTIR emission spectrum of lignite from Beizao curves
2.2 resolved into its component bands( 2 000 to 4 000 ¢m ")
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Fig. 5 Changes of active functional groups with temperature
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