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Establishment and application of formula for gravity separation
products distribution calculations

GUO De ZHANG Xiu-mei YANG Quan-cheng
( College of Environmental Engineering North~China Institute of Science and Technology Beijing 101601 China)

Abstract: In order to improve the calculationsmethods for the prediction of product distribution from gravity separation
reduce computational process and achieve computer calculation conveniently this paper outlines the basic process to
estimate the distribution rate of gravity products by the Approximate Calculation Method. Moreover the essence of dis—
tribution rate and the morphological character of gravity distribution curve to gravity process were also investigated.
Based on improved Logistic Curve Model the distribution rate formula of dense-medium and jigging separation were
deduced. Then the application example for distribution calculations corresponding to dense-medium and jigging separa—
tion were given. Finally the quality and quantity index of the two methods were obtained. The calculations show that
there is no appreciable difference between the two methods this can be confirmed that the Direct Calculation Method
and numerical results are correct and accurate. The conclusion of the research shows that the Direct Calculation Meth—
od is simple and practical the calculation results are not affected by the change of coal washability and the theoretical
foundation is reasonable which can be a better alternative method as compared with the Approximate Calculation
Method in the calculations of distribution rate.

Key words: gravity separation; distribution rate; direct calculation method; approximate calculation method

12016 -07 -02 12016 -12-20 :
: ( ) (2015031006 —4)
(1964—) o E —mail: guode@ ncist. edu. cn



12

3123

113

! 2
= ; f e77dt
/ /"T —0

100%

& = Normsdist( 1) x

P. Belugou

P. E. Verhulst

2.1

1n(

11-13

Logistic

o = 100
1 + ae”
ra b o

@—l)zlna+b6

50% T5% 25%

Ina =-58,

25

10

“S »

“S ”»

@ - 1) = b(375 _525) = 2Eb



3124 2016 41
(3) (4) a b (3) 0 = exp[2'529 61g(8p _1)]
~ 100 () 1
E = . e]msaés,—a) a b (6)
(3) £ 251;);)6 5, - 1 (1)
1 +ex ( : p )
. P\ e
2.2 (11)
_ 100 6 3
T 1 4 gee (6)
3.1
(6)
n(~, 1) =Ina+blg(s-1) (7) & 3GDMC1500/1100A
& 50% 75% 25% (7)
1.415 g/cm’ E  0.022 g/em’;
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Table 1 Comparing table of two calculation methods for distribution rate( dense-medium separation)
/(g*em™)
(12) (13)
<1.30 0 0.026 4 -0.026 4 0 0 0
1.30 ~1.35 0.290 0 1.104 9 -0.814 9 0 0 0
1.35 ~1.40 10.990 0 11.949 9 -0.959 9 0 0 0
1.40 ~1.45 62.970 0 62.230 9 0.739 1 0 0.001 0 -0.001 0
1.45 ~1.50 96.720 0 95.240 1 1.479 9 0 0.0133 -0.013 3
1.50 ~1. 60 100. 000 0 99.882 0 0.1180 0.040 0 0.409 9 -0.369 9
1.60 ~1.70 100. 000 0 99.999 2 0.000 8 28.670 0 28.587 6 0.082 4
1.70 ~1. 80 100. 000 0 99.999 9 0.000 1 98.780 0 97.496 2 1.283 8
1.80 ~2.00 100. 000 0 100. 000 0O 0 100. 000 0 99.997 4 0.002 6
>2.00 100. 000 0 100. 000 0 0 100. 000 0 100. 000 0 0
1 & 2
1% 0
o 3.2
1! SKT
3
3 o 2, 6, 1.80¢g/cm !
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2 ( ) 0. 16; 6, 1.38 g/cm’ 1
Table 2 Comparing table of two calculation methods for 0.17. (11)
quality and quantity of the product
( dese-medium separation) %
. 100 (14)
1+ eXp(S. 81 x lg M)
6 -1
25.08 25.13 10.74 10.78 100
21.62 21.57 25.08 25.30 &= 1.38 -1 (15)
53.30 53.30 71.94 71.95 b+ eXp(14, 88 x In S5-1 )
52.69 52.95 9.80 9.78
21 23.61 22.75 26. 16 23.61
23.70 24.30 74.26 74. 25 3.
64. 06 64.41 8.52 8.51 3
2 10. 38 10. 06 25.51 26. 58
25.56 25.53 75.41 75.52
39.23 39.23 10. 62 10. 62
= 5.57 5.57 31.76 31.75 2
55.20 55.20 76. 62 76. 63 4.
3 )
Table 3 Comparing table of two calculation methods for distribution rate( jigging separation)
I(g*em™)
(14) (15)
<1.30 0.0340 -0.0340 4.8300 6.263 0 -1.4330
1.30 ~ 1. 40 0.3415 -0.3415 37.210 0 37.017 9 -0.192 1
1.40 ~1.50 0.580 0 1.888 1 1.308 1 74.880 0 74.887 5 -0.007 5
1.50 ~ 1. 60 5.710 0 7.0915 -1.3815 92.880 0 91.601 7 1.278 3
1.60 ~1.70 19.070 0 19.377 1 -0.307 1 98.360 0 96.979 2 1.380 8
1.70 ~ 1. 80 39.280 0 39.099 4 0.180 6 100. 000 0 98.779 6 1.220 4
>1.80 82. 660 0 82.232.0 0.428 0 100. 000 0 99.807 8 0.192 2
4 ( ) 4
Table 4 Comparing table of two calculation methods for s
quality and quantity of the product( jigging separation)
%
35.49 35. 64 9.13 9.00 4
1! 32.25 32.22 31.47 31.39
32.26 32. 14 72.58 73. 60
60. 33 61.13 8.93 8.91
272 25.01 24.62 20. 64 20. 54
14. 66 14.25 67. 86 70. 20 ( )
66.81  67.98 9.49 9.48 5. 1.60
33 1237 11.47 28.85  28.89 g/em’ 1=0.15 E=0.05 g/
20. 82 20.55 78. 00 79.77 Cm3 R
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Table 5 Effect of coal washability on the calculation

results of distribution cocefficients

/
_3 /
( g*cm ) 1%
el % el% % &l % el%

<1.30 10. 69 0.16 0. 05 5.70 0.16 0. 05
1.30 ~1.40 46.15 1.90 0.41 26. 15 1.90 0.41
1.40 ~1.50 20.14 10. 84 3.57 15. 10 10. 84 3.57
1.50 ~1.60 5.17 34.59  25.00 25.20 34.59 25.00
1.60~1.70 2.55 64. 25 75.00 12.57 64.25 75.00
1.70 ~1.80 1.62 83. 68 96. 43 1.63 83. 68 96. 43
1.80 ~2.00 2.13 95.12 99. 86 2.12 95.12 99. 86

>2.00 11.55  99.65 100 11.53  99.65 100

100 100
5
5
(1) Logistic
L 100 C
1.098 6(5, - o)
1 + exp L
E

B 100
- 5, -1

Ly exp(z. 5296, 9,

1 6 -1
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