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Liberation characteristics and separation of macerals for lower rank
bituminous. coal

MEN Dong-po ZHANG Lei LIU Wen-i

( School of Chemical & Environmental China University=of Mining and Technology( Beijing) Beijing 100083 China)

Abstract: Maceral separation is a priority for improving the deep processing and utilization efficiency of coal resources
on the basis of the characteristics difference of maceals. Based on long flame coal with high inertinite content in Shen—
dong coalfield using a microscopy Leica DM4500P this paper analyzed the distribution occurrence and liberation
characteristics determined the optimum liberation size and compared the results of maceral separation using density—
based separation method under different crushing degrees. The liberation characteristics of maceral demonstrates that
with an increase in crushing size vitrinite content stays almost unchanged initially and then decreases while inertinite
content stays almost unchanged initially and then increases; Crushing coal sample to —0.125 mm improves the free
fractional degree of vitrinite and inertinite as high as 91.77% and 86.77% respectively and also reduces the content
of interlocked particle 8.05% ; Maceral separation of coal samples under different crushing degrees shows that maceral
separation using separation density 1.33 kg/L for —0. 125 mm coal sample produces vitrinite-rich concentrate with
vitrinite content 89.05% and vitrinite recovery 58.72% .

Key words: lower rank bituminous coal; macerals; free fractional degree; liberation characteristics; maceral separation
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Table 1 Proximate and petrographic analysis of ¥ Wov Yo
coal samples % °
2
R
Ma(l Aad V(laf
(1) -0.5 -0.25 -0.125 -0.074 mm

2.98 830 37.10 55.14 41.70 0.40 2.76 0.61

0.50 ~0.25 0.250 ~ 0. 125
2.1.1 0.125 ~0. 074 mm

2 70.074 ~0.043 mm  —0.043 mm
+0.074 mm

2
Table 2 Maceral composition and free fractional degree analysis of different sizes coal samples under

different crushing degree

/% /%
/mm /mm /% 1% 1o Fy /% Fi/%
0.50 ~0. 25 36.78 39. 08 22.41 18.39 14.37 57.47 36.78 68. 00 60. 94
0.250 ~0. 125 28.02 44. 61 22.90 13.44 15.21 58.05 38.11 76. 84 60. 08
0.125 ~0.074 9.34 54.39 25.94 7.14 9. 65 61.53 35.59 88.39 72.89
0 0.074 ~0. 043 7.02 44.97 37.72 6.66 7.54 51.63 45.27 87.11 83.33
-0.043 18. 84 33.23 59.72 1.57 2.04 34.80 61.76 95.50 96.70
100 41.37 30.98 11.96 11.36 53.33 42.34 77.57 73.17
0.250 ~0. 125 46. 35 43. 94 21.43 14.07 14.07 58.01 35.50 75.75 60. 37
0.125 ~0.074 20. 99 5446 27.01 6.33 9.04 60. 79 36. 05 89.59 74.92
-0.25 0.074 ~0. 043 9.68 48:94 36. 82 4.55 6. 06 53.48 42.88 91. 50 85.87
-0.043 22.98 39.30 53.01 2.01 1.34 41.30 54.35 95. 14 97.54
100 45.57 31.35 8.75 9.31 54.32 40. 66 83. 89 77.10
0.125 ~0.074 46..60 53.11 28.07 6. 38 8.77 59. 49 36. 84 89. 28 76. 19
0.074 ~0.043 14. 40 50. 21 34.39 4.85 6.12 55.06 40. 51 91.19 84.90
01 -0.043 39.00 43.24 50. 15 1. 65 1.95 44.89 52.10 96. 32 96. 25
100 48. 84 37.59 4.32 5.73 53.16 43.32 91. 88 86.77
0.074 ~0. 043 8.51 61.09 17.51 7.78 3.50 68. 87 21.01 88.70 83.33
-0.074 -0.043 91.49 49. 86 43.06 1. 88 1.59 51.73 44. 65 96. 37 96. 44
100 50. 81 40. 89 2.38 1.75 53.19 42. 64 95.52 95. 89
; 0.074 ~0.043 —-0.043 mm
mm —0.043 mm N
N N 2.1.2
17
o -0.5 mm
(2) -0.5 -0.25 -0.125 2 -0.5 mm

-0.074 mm o 3
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Fig. 4  Microscopic images of three types of interlocked particles
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Table 3 Determination of three types of interlocked 0. 125 mm.
particles under different crushing degree 2.2
1% 4
/mm
-0.5 8.28 7.80 7.24 23.32
-0.25 8.31 5.74 4.01 18. 06
-0.125 5.43 2.03 0.58 8.05
_ a
0.074 3.81 0.32 0 4.13 ny = lﬁl/ % 100%
1
a
. m:(l_ﬁ)xmo%
s
, m M :
b sy Yy
e °
16) 0. 125 mm ( 4 )
8.05% ( )
4
Table 4 Petrographic analysis and float-sink test of coal samples. under different crushing degree
/ 1% 1% 1% 1%
% ny /! % N/ %
/mm (g°cem™) 0 ’ 1% 1% ! '
-1.27 0.55 2.25 0 100
0.5 1.27 ~1.33 20. 56 3.89 70. 20 28.50 26.24 85.28
’ 1.33 ~1.39 38.73 4. 10 62.10 36. 19 68. 83 50. 98
+1.39 40. 16 14. 87 43.83 51.87 100 0
-1.27 0.58 2.40 0 100
0.25 1.27 ~1.33 27.12 2.25 80. 28 18.13 40.77 88. 14
' 1.33~1.39 34.91 3.02 60. 30 38.50 79.37 56.39
+1.39 37.39 16.77 30. 10 63. 84 100 0
-1.27 1.59 2.46 0 100
0. 125 1.27 ~1.33 34. 84 2.94 89. 05 9.95 58.72 91.23
' 1.33~1.39 32.06 4.41 50. 03 48. 26 87.76 53.77
+1.39 31.51 19.72 21.45 70.50 100 0
-1.27 0.91 3.98 0 100
0.074 1.27 ~1.33 24.29 4.63 90. 54 8. 11 41.37 94. 96
' 1.33~1.39 48. 64 5.02 54.31 43.51 87.52 42.74
+1.39 26. 17 17.95 26. 83 66. 20 100 0
-0.5 mm : 1.33 ny = (0.55 +20.56) x28.50 / (0.55+20.56) x28.50 +38.73 x36.19 +40.16 x
51.87 =26.24%; 1.39 ny = (0.55+20.56) x28.50 +38.73 x36.19 / (0.55+20.56) x28.50 +38.73 x36.19 +40. 16 x
51.87 = 68.83% -
5 70.20% 43.83% 16
0 D ) 1.27 ~1.33
kg/L

-0.5 mm
-0.5 mm -0.074 mm
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