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Influence factors of coal surface wettability

LI Jiaoyang LI Kai—i
( School of Resource and Environment Henan Polytechnic University Jiaozuo 454000 China)

Abstract: In order to study the influence mechanism of coal surface wettability 16 kinds of coals with different meta—
morphic degrees were characterized by the measurement of contact angle. Metamorphic of coal ( rank) chemical com—
position oxygen containing functional groups the fractal dimension of coal and the specific surface area were studied
by means of virtrinite reflectance determination industry analysis elemental analysis infrared spectrum experiment
and the determination of laser granulometer.The least square method and the contact angle were used to establish the
linear fitting. The results verify that coal surface wettability mainly depends on oxygen content moisture ash and the
content of functional groups.The hydrophilic functional groups mainly include the 910-940 ¢m™" hydroxyl deformation
and the 3 400-3 450 ¢cm™" aromatic hydroxyl extension carbonyl and carboxyl groups were not obvious in the samples.
At the same time along with the increase of coal rank carbon content and fixed carbon the contact angle increase and
the wetting property becomes worse. Fractal dimension is used to characterize particle size distribution with the coal
particle size D, Dy, and Dy, becoming smaller the fractal dimension increases the contact angle becomes larger and
the wetting property becomes worse.
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Table 1 16 kinds of contact angle of coal samples
10°) 10°) 10°) 10°)
1 68. 00 5 69.76 9 71.26 13 73.00
2 65. 00 6 65. 00 10 70. 00 14 72.00
3 62. 00 7 72.09 11 72.03 15 68. 80
4 70. 56 8 70. 00 12 72.76 16 64. 00
(4) FTIR : Bruker TENSOR o
27 16 KBr 100 °C o
10 h KBr 1:200 2
1h 2.1
. Bruker TENSOR 27 (
8 000~350 cm™"; 4 em™) 0 -
° ’ 14
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Table 2 Industrial analysis element analysis and vitrinite reflectance of coal samples %
R
Mdll A ad le FC ad C daf H(Iul O(Iul Nddf def
1 1.72 15.53 25.85 56.90 73.01 5.14 20. 47 0.93 0.45 0.994 0
2 2.48 17.25 26.33 53.95 69. 26 5.14 23.81 0.95 0. 84 1.051 0
3 1. 60 41. 67 18. 04 38.69 47. 86 3.56 48.58 0 0 1.057 0
4 1. 40 11.92 25.99 60. 69 75.70 5.64 16. 69 1.19 0.78 1.076 0
5 0.92 4.05 27.80 67.23 82.67 5.83 7.47 0. 84 3.19 0.936 6
6 1.70 7.70 24.55 66. 05 70.77 5.40 22.02 1.10 0.71 1. 068 0
7 1. 80 7.19 25.52 65.50 81. 19 5.79 11.24 1.20 0.58 1.051 0
8 1.79 7.70 24.67 65. 84 76. 88 5.55 16. 45 1.12 0 1.064 0
9 1.34 8.99 19. 61 70. 05 81.39 5.00 13.47 0.14 0 1.095 0
10 0. 86 13.72 26.90 58.52 81.67 5.46 11.59 1.28 0 1.0150
11 1.20 8. 04 21.27 69. 50 75.47 5.20 18. 08 0.63 0.62 1.309 0
12 0. 88 8.07 18.08 72.97 83.54 5.38 9.32 1.24 0.52 1.371 6
13 1.05 8.29 15. 68 74.00 86. 45 4.70 7.32 1.20 0.33 1.807 6
14 0.97 9.45 16. 26 73.32 81.77 5.17 11.42 1.25 0.39 1.592 0
15 1.50 7.54 33.82 57.14 77. 85 5.40 15. 65 1.10 0 0.770 0
16 1.49 18. 49 28. 45 48. 67 68. 46 4.50 26. 04 1. 00 0 0.540 0
3 ;
Table 3 Relationship between contact angle and the s
chemical composition 2.3
r (
M, 9=75.287-4.331 TM,, 0.307 9
A 6=72.561-0.279 74, 0.523 1
V., 6=73.994-0.205 V,, 0.091 3
FC,, 0=50. 454+0. 299 3FC,, 0.733 4 °
C 0=44.542+0. 324 2C,, 0.762 2 2
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Table 4 Peak data of infrared spectrum of coal dust samples
910~940 cm™! 3 400~3 450 cm™! 910~940 cm™! 3 400~3 450 cm™'
/mm /mm? /mm /mm? /mm? /mm /mm? /mm /mm? /mm?
1 0. 981 161.95 0.410 193. 81 355.76 9 0. 996 14.414 0. 541 130.97 145. 384
2 0.983 164.59 0. 467 172. 350 336.94 10 0. 601 105. 18 105. 18
3 0.9159 189. 42 0. 443 170. 117 359.54 11 0. 696 71.786 71.786
4 0.980 8 124. 98 0.464 2 159. 87 284. 85 12 0.621 99. 535 99. 535
5 0.999 17. 1615 0.529 118. 588 135.75 13 0. 4022 145.29 145.29
6 0.988 7 147.47 0.295 2 232. 668 380. 14 14 0.510 135. 425 135. 425
7 0.996 2 16. 009 0.5339 134. 803 150. 81 15 0.490 170. 00 170. 00
8 0.997 4 13.413 0.622 8 104. 00 117. 41 16 0.370 203. 00 203. 00
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D ° Table 5 Distribution fractal dimension of coal
Y»\( x) ~Xx Dy, /pm b D R
2
R o 6-3 14. 34 0.994 6 2.005 4 0. 980 6
b D=3-b, 6-2 24.23 1.054 5 1.9455 0.980 7
4 3 6-1 38.60 1.1270 1. 8730 0.960 9
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1.827 4~2.005 4 R 0.980 6
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16-2 25.46 1.108 2 1.891 8 0.980 9
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