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Fig. 1  Dried ungraded tailings
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Table 1 Chemical composition analysis results of ungraded tailings

Mo Fe,0, Si0, CaO MnO  ALO, MgO  Hflh

w/% 3289 2625 2148 11.88 3.13 1.66 271
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Table 2 Density measurement results

Eistzy I II I v \ Vi

m( L) /g 109.3 942 115.1 109.3 942 115.1
m( L E+2 R )/ 172.9 170.5 184.0 186.1 161.2 177.2
m(IlCEM+RE+/K) /g 4238 4234 430.1 4334 4168 425.0
m( L FEI+7K )/ 378.6 369.1 381.1 378.6 369.1 381.1
I/ (grem™) 3.446 3.458 3.452 3.480 3.461 3.402
BT BE/ (g em™) 3.459
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Table 3 Summary of tailings density

AP R /(g em™)
SCHR[14] 2.690
SCHR[16] 3.016
SCHR[17] 2.690
k[ 18] 2.640
k[ 19] 2.687
3cwik[20] 3.080
SCHk[21] 3.060
SCHR[22] 2.740
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Fig. 2 Particle size analysis results of ungraded tailings
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Fig. 3 Flocculants used in flocculation tests
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Fig. 4 Flocculation and settling effect of ungraded tailings under

different slurry concentrations
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Fig. 5 Flocculation and settling results of ungraded tailings under different slurry concentrations
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Table 4 Analysis of flocculation and settling test results

SRWERE  REGNRFE 180 s FHYPIRE e BRI i
BE/% (g-t™) HE/(mm-s") WRIE/%
10 1.150 63.3
15 20 1.139 61.2
30 1.142 59.5
10 1.041 62.5
18 20 1.068 61.4
30 1.039 60.8
10 0.728 65.9
25 20 0.776 64.9
30 0.778 62.8
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Fig. 6 DCT commissioning, and flocculation and thickening
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Experimental study on optimal parameters for high-density ungraded tailings
flocculation and thickening in deep cone thickeners

Nie Jun', Liu Min', Chen Xiaoliang', Cong Riming', Xiao Bolin?, Liu Chunkang?
(1. China Nonferrous Metal Industry’s Foreign Engineering and Construction Co., Ltd.;
2. School of Resources and Safety Engineering, University of Science and Technology Beijing )

Abstract: The study focuses on optimizing flocculation parameters to enhance the thickening efficiency and stability
of high-density ungraded tailings in deep cone thickeners (DCT). Laboratory flocculation tests were conducted to investigate
the effects of unit consumption of different flocculants, the slurry concentration of ungraded tailings, and settling time
on the thickening process. Based on the optimal parameters derived from laboratory experiments for high-density ungraded
tailings, the commissioning, and operation of the DCT demonstrated excellent flocculation and sedimentation perfor-
mance, validating the accuracy of the laboratory findings. The research confirms that determining optimal flocculation
parameters ensures effective flocculation and thickening of high-density ungraded tailings in deep cone thickeners,
providing robust technical and theoretical support for environmentally sustainable tailings management and
resource-based utilization.

Keywords: high-density; ungraded tailings; deep cone thickener; flocculation and thickening; unit consumption;

tailings slurry concentration



