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Study on crushing liberation characteristics and-re=preparation

experiment of middlings slime

Sun Xianfeng Ma Liqiang Yu Yuexian Liu Xuyang Li Lu Pi Rui Xu Hongxiang
( School of Chemical and Environmental Engineering China University of Mining dhd Techiology( Beijing)  Beijing 100083 China)
Abstract: In order to fully recover clean coal from coking middlings taking thé product of middings of heavy separation sedimentation cen—
trifuge as the study object the possibility of re—preparation of middings was analyzed by carrying out a series of tests including screen—
ing comminution float—and—sink separation and progressive released flotation experiment. The mineral dissemination characteristics be—
fore and after crushing were observed by the polarized microscopy.: The experimental results show that the optimum comminution size is 0.3
mm in this case the organic matters are liberated well with the inorganic matters such as pyrite and quartz. However the clay minerals
are not liberated well from organic matters which may cause a higher ash content for the concentrate during the floatation. The float—and
—sink test shows that the theoretical yield of the concentrate is 50. 00% corresponding to the ash content of 11. 00%. The rougher—cleaning
flotation experiment show that when the dosage of diesel oil is 1 kg/t and the dosage of 2—Octanol is 0.1 kg/t the ash content of the con—
centrate is 10.57% and the yield is 46.47%.

Key words: coking middlings; middlings.slime “comminution; middlings slime re—preparation; slime floatation; mineral dissemination
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Table 1 Result of fine coal size analysis for middlings slime

/mm 1% 1%

1% 1% 1% 1%
+0.5 16. 74 43.15 16.74 43.15 100 40. 83
0.5~0.25 32.20 29. 15 48. 94 33.94 83.26 40. 37
0.25~0. 125 19. 55 35.83 68. 49 34. 48 51.06 47.44
0.125~0. 074 11.53 48.76 80. 02 36. 54 31.51 54. 64
0.074~0. 045 5.42 56. 64 85. 44 37.81 19.98 58.03
-0. 045 14.56 58.54 100 40. 83 14. 56 58.54
100 40. 83 — — — —
1 : 40. 83% -0. 125 mm
o 0.5~0.25
mm 32.20% 29.15%; 2
0.25~0.125 mm 19.55% 2.1
35.83%. 0.5~0.25 mm 0.25~0. 125 mm
0.5mm 0.3 mm o
0.5~0. 125 mm : 0.5mm 0.3
o —0.125 mm mm
31.51% 54.63%
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1.80 g/cm’
120 ~150
o 400 ~500
4 min
800  ~1000
0 400 ~500
2.2 o
GB/T 478—2008 { »
MT/T 144—1997 o
» Zeiss Scope Al
XFD-II 2 100 r/min
0.25 m*/( m® * min) 100 3
g/L 1 kg/t 0.1 kg/to 3.1
2.3 . 0:5~0mm  0.3~0 mm
0.3 mm 2. 3. 4 I,
2
Table 2 Results of float and sink analysis before crushing
/ +0.1
(g*em™) " " 1% 1% 1% 1% /(g*cem™) 1%
<1.30 7.10 4.14 7.10 4.14 100 40. 58 1.30 22.28
1.30~1.40 15. 18 10. 41 22.28 8.41 92.90 43.37 1.40 34.34
1.40~1.50 19. 16 17.43 41.44 12. 58 77.72 49. 81 1. 50 31.35
1.50~1. 60 12.19 28.57 53.63 1622 58.56 60. 40 1. 60 17.74
1.60~1. 80 11. 10 41.97 64.73 20.63 46.37 68.77 1.70 11. 10
>1. 80 35.27 77.20 100 40. 58 35.27 77.20 — —
3 0.5~0 mm
Table 3 Results of float and sink analysis of 0. 5~0 mm coal samples after crushing
/ 6+0. 1
(g*em™) % % 1% 1% 1% 1% /(g*em™) 1%
<1.30 9.40 4.79 9.40 4.79 100 40. 15 1.30 9.40
1.30~1.40 21.84 10. 44 31.24 8.74 90. 60 43.82 1.40 31.24
1.40~1.50 18.13 17.98 49.38 12.13 68. 76 54.42 1.50 24.32
1.50~1. 60 6.18 26.25 55.56 13.70 50. 62 67.47 1. 60 9.48
1.60~1. 80 6.59 36.93 62. 14 16. 16 44.44 73.21 1.70 3.29
>1. 80 37. 86 79.52 100 40. 15 37. 86 79.52 — —
2 (<1.40 g/cm’) o
22.28% 8.41%; (>1.80 °
g/em’) 35.27% 77.20%; la 10. 00%
(1.40~1.80 g/cm3) 42.45% 30. 00%; 11. 00%
27.04% o N 34.10%
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4 0.3~0 mm
Table 4 Results of float and sink analysis of 0. 3~0 mm coal samples after crushing
/ 5+0. 1
1% 1%
(g*em™) 1% 1% 1% 1% /(g*em™) 1%
<1.30 3.95 5.52 3.95 5.52 100 40. 47 1.30 3.95
1.30~1.40 23.54 7.92 27.49 7.57 96. 05 41.91 1. 40 27.49
1.40~1.50 18. 80 14. 80 46.29 10. 51 72.51 52.94 1. 50 27.17
1.50~1. 60 8.38 21. 14 54. 66 12. 14 53.71 66. 29 1. 60 10. 98
1.60~1. 80 5.20 33.51 59. 86 13.99 45.34 74. 63 1.70 2.60
>1.80 40. 14 79. 96 100 40. 47 40. 14 79.96 — —
—— KPR —— ek —— vk — FEIhE  —— s20.1MhEk
W S/ (geem ?) )% 5/(g-om %) 1 Sl (g-om ?)
220 2.00 1.80 1.60 1.40 1.20 220 2.00 1.80 1.60 1.40 1.20 220 2.00 1.80 1.60 1.40 1.20
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1
Fig. 1 The washability curves of different'coal samples
3 0.5 mm
12. 13% o
49.38%; > 3.2
1. 80 g/cm3 37.86% 79.52% 0.5~ 0mm  0.3~0 mm
5 6
2 o
o 1b 10. 00% 5
38.25% 16. 05% 61.22%;
8.25 ; 11.61% 48.31% 2a
11.00% 43.99% 10. 00%
9.89 o 37.00% 1b
4 le 0.3 38. 00% o 11. 00%
mm 44. 63% o
o 10. 00% 6
43.90% 0.5 mm 16. 89% 62. 79%;
13.90.5. 65 ; 10. 57% 46.47% . 2b
11. 00% 50. 00% 10. 00%
0.5 mm 15.90 43% 0.5 mm 6
6.01 o >1.80 o 11.00%
g/em’ 40. 14% 79.96% 47.00% 0.5 mm
3 >1.80 g/em’ 2.28 2.37 0.3 mm

o
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5 0.5~0 mm

Table 5 Progressive released flotation experiment of 0. 5~0 mm coal samples

1% 1%
1% 1% 1% 1%
J — 19. 39 7.59 19. 39 7.59 100 41.93
W1 5 6.51 10. 92 25.90 8.43 80. 61 50. 19
w2 4 8. 05 13.21 33.95 9.56 74. 10 53. 64
w3 3 14. 37 16.47 48.31 11.61 66. 05 58.57
w4 2 12. 90 32.68 61.22 16. 05 51. 69 70.27
W5 1 38.78 82.78 100 41.93 38.78 82.78
— 100 41.93 — — — —
6 0.3~0 mm
Table 6 Progressive released flotation experiment of 0. 3~0 mm coal samples
1% 1%
1% 1% 1% 1%
J — 30. 54 7.97 30. 54 7.97 100 40. 09
W1 5 3.59 12.08 34.13 8. 40 69. 46 54.20
w2 4 3.85 14. 00 37.98 8.97 65. 87 56.50
w3 3 8.49 17.72 46. 47 10. 57 62.02 59. 14
w4 2 16. 32 34. 87 62.79 16. 89 53.53 65.71
W5 1 37.21 79.23 100 40. 09 37.21 79.23
— 100 40. 09 — — — —
= WU R ) S.3
—— RS F- R R Ry 0.3
o s b o .3 mm
—— IR ERERE R TR
SHIEREL °
0 012333568 100 0.3 mm o
X N
s 20F 180 & 0.3~0 mm
ioa0l 160, %2 7.
3 60 g 7 504 g/t
gz 80 420 3
S : 50.4 g/t
100 | 1 | | 1 1 | | 0
0 10 20 30 40 50 60 70 80 90 100 46. 95% 12. 84% 3 2h
Koy /%
(2) WA f70.5~0 mm L 52.76%
isa/c 6 °
0 R 100 46.95% 52. 04%
S 20t 180 &
5 20 80 oy 14. 04%
£ 401 160
’_)‘: 7\'; o 1 kg/t
ag 60~ 140 Bk 0.1 kg/t
ESS fe g .
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= 100 . s 10. 57% 46. 47%
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Fig. 2 Progressive released flotation curves of A
different coal samples X
13-14
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Table 7 Results of rougher—cleaning flotation experiment of different dosage of reagents

/

/

/

/

220

Fig. 3 Distribution of organic matter and

pyrite for non—crushing and crushing sample

Fig. 4 Distribution of organic matter and

quartz for non—crushing and crushing sample

Fig. 5 Distribution of organic matter

(g1 (g+1) % % % %
25.64 9. 69 25.64 9.69
504 50.4 21.31 16. 63 46.95 12. 84
53.05 66. 99 100 41.57
31.56 9.95 31.56 9.95
672 67.2 20. 48 20. 34 52.04 14. 04
47.96 71.33 100 41.52
38.94 10. 22 38.94 10. 22
840 84 18.75 26. 51 57.69 15.51
42.31 76. 35 100. 00 41.25
46. 47 10. 57 46. 47 10. 57
1000 100 16. 32 3487 62.79 16. 89
37.21 79. 63 100 40.23
3 5

and clay for non—crushing and crushing sample

10~20 wm

0.3 mm
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