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Study on the Relationship Between Physical Properties of Tailings and Solid Flux
LIU Qi"*, YU Haigen'?, YANG Ning"*, TANG Mingdong"* ., LI Xiaohui'*
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.National Engineering Technology Research Center for Metal Mining, Changsha, Hunan 410012, China)

Abstract: In order to explore the influence of physical properties of tailings on solid flux and optimize the thickening process
parameters, the total tailings samples of 10 typical metal mines were selected, and the quantitative relationships between solid
flux and tailings particle size or density was systematically studied. Combined with static flocculation sedimentation and
dynamic thickening test data, a solid flux prediction model based on particle size-density composite parameters was established.
The results show that under the condition of static flocculation sedimentation, the type and unit consumption of flocculant
significantly affect the sedimentation rate and underflow concentration, and rational regulation of flocculation conditions can
effectively improve sedimentation efficiency. The solid flux is significantly positively correlated with the square root of the
median particle size and the density correction value of the tailings (R*=>0.94). The particle size-density composite parameters
prediction model established based on nonlinear regression can accurately characterize the quantitative relationship between the
physical properties of tailings and solid flux. Under dynamic thickening conditions, the feed rate of tailings slurry is linearly
positively correlated with the solid flux, and the solid content of the overflow water forms a dual constraint mechanism on the
flux threshold. The comparative test shows that the dynamic thickening process can increase the underflow concentration by
10%-15% compared with the static sedimentation, which fully verifies the technical advantages of the deep cone thickener in
the preparation of high concentration slurry. The research results can provide theoretical basis and technical support for efficient
thickening and intelligent filling of mine tailings.
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Table 1 Summary of flocculation sedimentation test results from different mines

il wEy/ HLAE/mm AT R WSRO IRR BN R WK g/
G (geem ™) {HRIR dy  FFIERR dg FEWE Co/Y REWE C1/ % B3 (g+t™!) (tem 2+eh™ 1)
w1 2.100 0.027 5 0.037 7 16.9 52.8 83376 20 2.96

il 2 2.287 0.022 1 0.031 5 11.2 44.6 83376 30 3.59

il 3 2.582 0.032 8 0.041 5 14.2 54.1 83376 20 4.18

Wil 4 2.909 0.046 1 0.059 0 13.8 56.2 6013S 15 5.67

w1l 5 2.904 0.050 1 0.063 1 16.7 59.9 83 376 10 6.11

il 6 2.560 0.054 8 0.072 3 14.2 59.4 AG9020 10 41.76

Bl 7 2.752 0.061 3 0.081 2 15.7 61.3 83376 15 5.95
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Wil 8 3.009 0.084 7 0.105 5 16.7 63.8 83376 7.5 7.27
Bl 9 2.701 0.107 7 0.138 6 15.2 67.3 83376 10 6.69
il 10 2.510 0.102 1 0.129 9 14.1 65.3 AG6025 10 5.54
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Fig.1 Sedimentation curves of tailings under different slurry mass concentrations
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Fig.2 Relationship between solid flux and slurry mass
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Fig.3 Relationship between median particle size,

density and solid flux of tailings
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Table 2 Results of dynamic thickening tests

.t 25 L B éﬁﬂﬁi {Eiﬁ@i JIC It 38 Y K
o, v/A W Co/ WP Co/ qf»/ i 57 f/
(L/min) % % (tem 2+h ! (mg/L)
il 1 0.129 16.9 70.0 0.182 47.98
0.165 16.9 67.9 0.233 77.95
0.192 16.9 67.8 0.272 95.88
0.238 16.9 67.1 0.338 125.91
0.274 16.9 66.9 0.388 155.72
0.301 16.9 66.6 0.427 266.78
0.330 16.9 66.4 0.468 353.01
B2 0202 112 545 0.267 9102
0.403 11.2 54.1 0.368 96.73
0.484 11.2 53.3 0.442 114.85
0.614 11.2 52.8 0.561 194.87
0.723 11.2 52.3 0.661 322.04
s 0311 4.2 67.9 o 0.369 57.95
0.368 14.2 67.8 0.437 93.88
0.441 14.2 67.1 0.525 125.73
0.556 14.2 66.9 0.660 235.89
0.695 14.2 64.4 0.826 373.05
4 0504 13.8 72.6 0.585  63.01
0.588 13.8 71.9 0.682 100.88
0.714 13.8 69.3 0.828 186.99
0.748 13.8 67.8 0.867 216.13
0.864 13.8 66.9 1.002 311.82
s 0420 16.7 73.0 0.612 71.08
0.516 16.7 72.7 0.739 95.71
0.613 16.7 72.2 0.878 195.92
0.677 16.7 71.4 0.970 325.86
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Table 3 Relationship between feeding rate, underflow flux,

and solid content in overflow water for different mines
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Fig.8 Relationship between the feeding rate of tailings

slurry and the solid content in overflow water for mine 9
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Table 4 Relationship between solid flux and feeding rate, solid content in overflow water

Y 7K B [ & 200 mg/L

5 K & [ 240 mg/L

K % 270 me/L ¥ K & B A 300 mg/L
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(L/min) (tem ?+h ") (L/min) (t+m ?+«h " (L/min) (tem ?<h " (L/min) (tem ?<h !
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il 2 3.59 0.620 0.566 0.660 0.603 0.685 0.626 0.708 0.647
1l 3 4.18 0.521 0.619 0.563 0.669 0.593 0.705 0.623 0.741
Bl 4 5.67 0.729 0.846 0.778 0.902 0.813 0.943 0.849 0.985
il 5 6.11 0.615 0.882 0.638 0.914 0.653 0.935 0.666 0.955
il 6 4.76 0.629 0.748 0.659 0.783 0.678 0.806 0.695 0.826
i 7 5.95 0.654 0.872 0.694 0.925 0.721 0.961 0.747 0.996
il 8 7.27 0.668 0.960 0.706 1.014 0.733 1.053 0.760 1.092
i 9 6.69 0.695 0.893 0.741 0.952 0.769 0.988 0.794 1.020
A1 10 5.54 0.716 0.843 0.781 0.920 0.827 0.974 0.864 1.017
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Fig.9 Nonlinear relationship between solid flux and underflow flux
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