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Separation performance prediction model of FGX dry separator
XIA Yunkai' > LIANG Dawei' ?
( 1.Tangshan Shenzhou Machinery Co. Lid. Tangshan 063001 China;
2. Hebei Coal Dry Processing Equipment Engineering Technolégy Resédrch Center Tangshan 063001 China)

Abstract: To predict raw coal dry separation index effectively and realize quantitative simulation of influencing factors the influence of up—
per size lower size whole size fraction separation density on § and\E, were analyzed.A mathematical model was also built.To verify the ac—
curacy of the model some dry separation tests were conducted(in Nanyao coal mine.The results showed that with the decrease of average
particle size the actual separation density increased the separation of fine coal became worse significantly. The coefficient of association R*
between §,-8 and D, was 0. 91.The coefficient of association R* between D, and the ratio of E, and §; was 0.78.The results obtained by
the mathematical model were close to the actual Separation results of pilot tests. When the separation density was above 1.80 g/cm’
the clean coal ash was more than 24% the separation efficiency was stable.Meanwhile the theoretical clean coal yield was close to the ac—
tual result.The separation efficiency became worse when the separation density was low.The mathematical model provided reference for sep—
aration efficiency prediction and dry separation plant flowsheet design.
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( Al A) > )
@ o
o o @ o
1-2 3 2
; Gott—
fried * \Lynch E, o FGX-1
:Scott  ° E,
o 9
o
° i E, - 1
° 2 3
o Orhan ° 5 E, °
<100 mm 4,
° 1
Table 1 Size analysis of raw coal
’ foum 1% 1% 1%
6 E,
K >4.76 91.42 39. 14 4.49
P ° <4.76 8.58 51. 84 3.89
k8 100. 00 40.23 4.44
1) 2
D E, Table 2 Feed size analysis of dry separator
/mm /% 1%
N >50. 8 5.61 5.61
1 50.8~25.4 40. 58 46. 19
25.4~12.7 30.91 77.10
N 12.7~4.76 22.90 100. 00
o 100. 00 —
. 1. 2
50. 8~25.4 mm <4.76 mm
B 4 FGX-1 >4.76 mm
. E, 1.98 0.17
D . g/em’s 63.5 ~ 50.8 mm. 50.8 ~ 25.4 mm.
o 25.4~12.7 mm  12.7~4.76 mm
@ o 1.90.1.95.2.01 2.03 g/cm’ E,
E) . 0.12.0.18.0.19  0.23 g/cm’
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3
Table 3 Float—sink testing results of dry separator feed
/ /% /% 6+0. 1
. 1% 1%
(g*em™) /(g* em™) 1% ( ) 1%
<1.30 53.84 10. 61 53.84 10. 61 100. 00 30.53 1. 30 37.49 47.38
1.30~1.40 10. 57 15. 51 64. 41 11. 41 46. 16 53.77 1. 40 19. 08 24.12
1.40~1.50 8.51 19. 34 72.92 12.34 35.59 65.13 1. 50 10. 76 13. 60
1.50~1. 60 2.25 29.37 75.17 12. 85 27.08 79.52 1. 60 3.42 4.32
1.60~1. 80 2.33 41. 15 77.50 13.70 24. 83 84. 06 1.70 2.33 2.94
1. 80~2.00 1. 62 56.92 79.12 14. 58 22.50 88.50 1.90 1. 62 5.98
2.00~2.20 1.14 72.83 80. 26 15.41 20. 88 90. 95 2.10 1. 14 4.21
>2.20 19.74 92.00 100. 00 30.53 19.74 92.00 — — —
100. 00 30.53 — — — — — — —
4 0.08
! 0.06 |
Table 4 The separation density and E, for 0.04 |
whole size fraction and each size fraction R 0-0(2) -
N L
/ E,l & -0.02 |
. . -0.04 |
/mm /mm /mm (geem™) (ge*em™) -0.064
-0.08 .
63.5 4.76 17.39 1.98 0.17 ~0.10 \ ) ,
63.5 50.8 56. 80 1.90 0.12 0 20 40 60
D/mm
50. 8 25.4 35.92 1.95 0.18 !
25.4 12.7 17.96 2.01 0.19 1
12.7 4.76 7.78 2.03 0.23 Fig. 1 The changes of separation density deviation for
each size with geometric average particle size
0.12
L3
0.10
o L]
<) .
o 0.08
° 0.06 y
3 0.04 . . . . . ;
0 10 20 30 40 50 60
4 63.5~4.76 mm Dmm
s E, 1.98  0.17 g/em’.  63.5~ 2
4.76 mm 63.5~50. 8 mm.50. 8~25. 4 mm.
25.4~12.7 mm 12.7 ~4.76 mm Fig.2 The changes of E /8, for each size with
geometric average particle size
6, E, ° 0, —0s
D;
6, —86=-0.064 2Iln D, + 0.192 (1)
o R*=0.91; D, =(
(8:-9) D, x ) e
1 E, . 0,
2 D.
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E /6, =-0.0209In D, + 0. 154 4 (2) (1) (2)
R*=0.78., E, 5.
5 FGX
Table 5 Separation performance prediction of FGX dry separator g/cm’
80~50 mm 50~25 mm 25~13 mm 13~6 mm 6~3 mm
5, E, 5 E, 5, E, 5, E, 5 E,
1. 40 1.326 0.089 8 1.363 0.108 9 1. 406 0.1321 1.452 0.158 1 1. 499 0.186 2
1.45 1. 376 0.093 2 1.413 0.1129 1. 456 0.136 8 1.502 0.163 5 1. 549 0.192 4
1.50 1.426 0.096 6 1.463 0.116 9 1. 506 0.1415 1.552 0.169 0 1.599 0.198 6
1.55 1.476 0.099 9 1.513 0.120 9 1. 556 0. 146 2 1. 602 0.174 4 1. 649 0.204 8
1. 60 1. 526 0.103 3 1.563 0.124 9 1. 606 0.150 9 1. 652 0.179 9 1. 699 0.2110
1.65 1.576 0.106 7 1.613 0.128 9 1. 656 0.1556 1.702 0.1853 1.749 0.217 2
1.70 1. 626 0.110 1 1. 663 0.1329 1. 706 0.160 3 1.752 0.190 8 1. 799 0.2235
1.75 1.676 0.1135 1.713 0.136 8 1.756 0.1650 1. 802 0.196 2 1. 849 0.229 7
1. 80 1.726 0.116 9 1.763 0. 140 8 1. 806 0.169 7 1. 852 0.201 6 1. 899 0.2359
1.85 1.776 0.1203 1. 813 0.144 8 1. 856 0.174 4 1.902 0.207 1 1.949 0.242 1
1.90 1. 826 0.1237 1. 863 0.148 8 1. 906 0.179 1 1.952 0.212 5 1.999 0.248 3
1.95 1. 876 0.127 0 1.913 0.152 8 1.956 0.183 8 2.002 0.2180 2.049 0.254 5
2.00 1.926 0.130 4 1.963 0.156 8 2. 006 0.188 5 2.052 0.223 4 2.099 0.260 7
2.05 1.976 0.133 8 2.013 0.160 8 2.056 0.193 2 2.102 0.228 9 2. 149 0.266 9
2.10 2.026 0.137 2 2.063 0.164 8 2. 106 0.197 9 2. 152 0.234 3 2. 199 0.273 1
2.15 2.076 0. 140 6 2.113 0.168 8 2. 156 0.202 6 2.202 0.239 8 2.249 0.279 3
2.20 2.126 0.144 0 2.163 0.172 8 2.206 0.2073 2.252 0.2452 2.299 0.285 6
2.25 2.176 0.147 4 2.213 0.176 8 2.256 0.212 0 2.302 0.250 6 2.349 0.291 8
2.30 2.226 0.150 7 2.263 0.180 8 2. 306 0.216 7 2.352 0.256 1 2.399 0.298 0
2.35 2.276 0.154 1 2.313 0.184 8 2.356 0.221 4 2. 402 0.2615 2.449 0.304 2
2.40 2.326 0.157 5 2.363 0.188 8 2.406 0.226 1 2.452 0.267 0 2.499 0.310 4
5 1.80 ~ D@
2.30 g/em’ 80 ~ 50 mm E, 80~3 mm
0.116 9~0.150 7 g/cm®; 6~3 mm E, L6 (1)
0.2359~0.298 0 g/cm’ 8, © D,
. (2) E, @ 8;
80 ~3 mm 1.76 g/cm3 Ep (3) Di
6~3 mm 1.899 g/cm’. Y; ®
o, E, 80~3 mm
P Y, 10 1) 80~3 mm
. I ) 5@ @-@
‘ 1.098(p, - 8,) .
I + exp
EP
@D ae) 80 mm 2015 8 11
80 ~3 mm : 9t 50 13 mm >50 mm
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50 mm (>2.10 g/cm’) o
50~13 mm o 6
FGX~1 Table 6 Particle size of raw coal
o 6 o
7 / / / 1% 1%
° mm % %
6
50~25 mm 43. 63%; 3 mm 50~25 43.63 42.71 43.63 42.71 100.00 38.56
<13 mm 25~13  35.33  37.14 78.96  40.22 56.37  35.35
>13 mm R 13~6 9.07 33.68 88.03 39.54 21.04 32.34
7 <1.80 g/cm3 6~3 3.47 29.45 91.50 39.16 11.97  31.32
61.39% 14. 38% 3~1 3.57 35.54  95.07 39.03 8.50 32.09
1.90 g/em’ <1.50 g/cm’ S+ 1~0.5 1.74 29.96 96.81 38.86  4.93  29.59
0.1 6. 69% <0.5 3.19 29.39 100.00 38.56 3.19 29. 39
. . (4 o
3 100.00  38.56 — — — —
(<1.50 g/ecm’)
7
Table 7 Float—sink testing results of dry separator feed
/ 1% 1% 6+0. 1
. 1% 1%
(g*em™) /(g * cm™) 1% ( ) 1%
<1.40 43.24 8.37 43.24 8.37 100. 00 38. 87 1.40 29.05 44.90
1.40~1.50 7.43 16. 24 50. 67 9.52 56.76 62. 10 1. 50 10. 45 16. 15
1.50~1. 60 3.02 27.29 53.69 10. 52 49.33 69. 00 1. 60 6.57 10. 16
1.60~1.70 3.55 37.41 57.24 12.19 46.31 71.72 1.70 7.71 11.91
1.70~1. 80 4.15 44.53 61.39 14.38 42.76 74.57 1. 80 5.35 10. 85
1.80~1.90 1.20 49. 66 62. 59 15.05 38.61 77. 80 1.90 3.30 6. 69
1.90~2.00 2.10 54.53 64. 69 16. 34 37.41 78.71 2.00 10. 23 20. 74
2.00~2.10 8. 13 61.89 72.82 2042 35.31 80. 14 2.10 16. 96 34.37
2.10~2.20 8.82 76.74 81. 65 27.40 27.18 85.61 2.20 18. 00 36. 49
>2.20 18.35 89. 87 100.700. 38.87 18.35 89. 87 — — —
100. 00 38.87 — — — — — — —
100
= 80 /
3 ° B 60 - .
3 L
° %40t e e
20 | o RI K
o 249, —=— AT
. 0 10 20 30 40 50
FEREIK 53 1%
FGX ;
24% 3 FGX
o Fig. 3 Comparison between FGX separation performance
3 mm prediction and actual separation results
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2) 1. 80~
2.30 g/cm’ 80 ~ 50 mm E
0.116 9~0.150 7 g/cm® 6 ~3 mm E
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o 6~3 mm 80 ~
50 mm o
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