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Process characteristics of heterogeneous fine mud in the coal flotation
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(1. School of Chemical Engineering and Technology ,China University of Mining & Technology ,Xuzhou 221116 ,China;2. School of Chemical and Environ-

mental Engineering ,China University of Mining & Technology( Beijing) , Betjing 100083, China)

Abstract : Processing objects is a kind of hard-to-float and high-ash fine coal which collected in Kailuan mining. Flota-

tion rate experiment was designed for investigating the process characteristics of fine coal. Size analysis and density

analysis of five cleans and fine-grained of the flotation rate experiment were studied. The mineral morphology of flota-

tion rate experiment cleans was observed by scanning electron microscopy( SEM). The results show that fine mud con-

tamination exists throughout the flotation process. The fine mud content in J1,J2,J3,J4 and J5 is similar, but gradually

increases in its product. With the conduct of flotation ,the flotation rate of high-ash fine mud( ash content> 50% ) re-

duces,and the operation recovery of fine mud per unit time also reduce. Flotation rate and cumulative yield of hetero-

geneity fine mud increase with its size and density reducing. The way of high-ash fine mud into clean coal products is

mechanical entrainment and covering the surface of coarse-grained coal by SEM and Stokes number(S¢) analysis.
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Table 1 Size analysis data of coal sample %
i 1 23t i~ Rt
RLBER/ mm P KA - -

>0. 500 3.19 16. 25 3.19 16. 25 100 20. 31

0. 250 ~0. 500 10. 04 16. 67 13.23 16.57 96. 81 20. 44
0.125 ~0.250 30. 12 17.79 43. 35 17.42 86.77 20. 88
0.074 ~0. 125 18. 20 19.12 61.55 17.92 56. 65 22.52
0.045 ~0.074 21.72 21. 85 83.27 18.95 38.45 24.13
<0. 045 16.73 27.08 100 20. 31 16.73 27.08

&it 100 20.31
Fz2 HER<0.074 mm BERALESHTIRIELE R
Table 2 Results of <0.074 mm grading with cyclone partical size analyzer %
X i 1 B3t i~ it
B BE 2%/ mm FEER/ Y Koy R N

e Koy e Wy

0.074 ~0.030 52.48 21.98 52.48 21.98 100 24.17
0. 030 ~0.020 9.08 28.50 61.56 22.94 47.52 26. 60
0.020 ~0.010 14. 40 18.02 75.96 22.01 38.44 26. 15
<0.010 24. 04 31.02 100 24.17 24.04 31.02

it 100 24.17
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3 M, <1.5 g/em® BWEHZHRN 74.31% ,
JK53H10.60% ;>1.8 g/ cm’ BRI IK ST R 65.9% ,
WA BEGN N R L A 1 S ), RO B2

AP SRR P B R UL 1S g/em’ N4k
BREFI0. 1 BN 30. 07% (F]3EVEE TXEE) , UEBTi%
JERESRAS B R IR PG IR

x3I BETESTHE

Table 3 Density analysis of coal sample

RS e 2 K43/ % 5:0.1 Frit
TRH/ % Ky, %
(g-em™) Y EHR IR7E 2 Ry E 2 TIER BWER (g em)  E%
<1.3 20. 12 5.90 20. 12 100 5.90 20. 19 1.3 52.04
1.3~1.4 31.92 9.79 52.04 79. 88 8.29 23.79 1.4 54.19
1L.4~15 22.27 16. 02 74.31 47.96 10. 60 33.11 L5 30. 07
1.5~1.6 7.80 24.50 82. 11 25.69 11.92 47.93 1.6 10.55
1.6~1.8 5.49 40. 42 87. 60 17.89 13.71 58.14 1.7 5.49
>1.8 12.40 65.99 100 12. 40 20. 19 65.99 1.8 15.15
it 100 20. 12
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Fig. 1 Size analysis of flotation rate test product
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Fig. 2 Density analysis of flotation rate test product
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Table 4 Yield and ash of the high-ash part of the product %
L v FeE U Tix
(g em™) J 2 13 W4 I5 W ! 2 I3 ol Is5 W
1.6 ~1.8 3.29 3.26 3.70 4.34 9.29 10. 18 43.31 41. 81 40.99 41. 46 41. 86 35.20
>1.8 0.93 1.24 1.67 2.34 3.01 49. 47 58.37 60. 82 63.23 60.72 64.19 66. 81
>1.6 4.22 4.50 5.37 6. 68 12. 30 59. 65 46. 63 47.05 47.91 48.21 47.32 61.42
x5 WMHRZEIL GAFRE RIS
Table 5 Yield and ash of the fine-grained level of the product %
s T s
EE/ mm
J1 2 13 J4 5 W J 2 13 J4 J5 W
0.045 ~0.074 22.54 29. 16 26. 17 27.18 19. 80 11.77 13.79 13. 80 15.98 17.51 29. 86 60. 04
<0. 045 18. 05 14. 14 17.36 17. 04 25.55 12. 19 13.99 14.07 16.02 19. 89 33.06 70. 13
<0.074 40. 59 43.30 43.53 44.22 45.35 23.96 13. 88 13. 89 16. 00 18.43 31. 66 65. 17
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Fig. 3 Density analysis of flotation rate test product of 0. 045 ~0. 074 mm
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Fig. 4 Density analysis of flotation rate test product of <0. 045 mm
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Table 6 Yield and ash of four kinds of fine mud accounted for the raw %
o o W
Jo
A1 k2 %143 At 4 11 k2 %13 #%Mk4
J1 0.08 0.17 0.24 0.45 76. 89 68. 02 65.13 49. 82
J2 0.09 0.18 0. 14 0.25 67. 16 57.56 66. 96 52.02
13 0.13 0.26 0.24 0.4 66. 34 57.38 64.76 52.21
J4 0.09 0.16 0.11 0.28 70. 88 64. 09 65.53 48.02
5 0.01 0.04 0. 20 0.37 71.75 64.77 63.79 47.42
4 1.02 1. 11 2.97 2.97 79.20 78. 11 65.28 65.28

W41 750.045 ~0.074 mm, >1.8 g/em®; 518 2 7 0.045 ~0.074 mm, >1.6 g/em®; 551 3 7 <0.045 mm, >1.8 g/em’; 5514 4

H<0. 045 mm,>1.6 g/cm3 o
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Fig. 6  Operation schematic diagram of the flotation rate experiment
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Fig. 7 Operation recovery of fine mud
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Fig. 8 Attachment of mineral particles and bubbles
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Fig. 9 The relationship between particle diameter and St
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Fig. 10 SEM photographs of J1 ~ J5
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