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Fig.1 Particle size distribution of tailings
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Table 1 The main chemical composition of whole tailings

%

Si0; Al Oy Fe, O3 KO MgO SiO3

62.41 16.71 5.444 4.114 2.18 0.875
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Fig.2 The floculating setting effect of

whole tailings by different flocculants

M 2 Hal LA Y, 4l 28858 BKY 10, U0
PR AN, L b 2 ROM XV ek, (i 2R R
B I 3, FLLL BKY 10 1 R0 B £ BRI
i€ BKY10 eIt 22 5EH

K BKY10 ZEER] , [ € 42 b I o i vk
10 %6 HEAT BRBEH B T B . 2R R ] i
a5 RN IE 3 s .

1000
900 |
i\

vb R

—=—10 g/t
——20 g/t
—a—30 g/t
—v—40 g/t
——50 g/t

Bl 43 S/ 1 B /mL

5‘0 ‘ 100 . 150 200 250 300
UTRE R R)/s
3 BRFIBELEERITE

Fig.3 Comparison of setting test results for flocculant dosage
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Fig.4 Comparison of setting results of whole

tailings slurry with different concentrations
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Fig.5 Setting curves under different dosages of

calcium carbide slag
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Table 2 Slump test results cm
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Table 3 The test results of the G material selection

FEHUA YT 3R 2/ MPa

BB 3d 7 d 28 d
K 0.50 0.72 0.97
H1# 1.37 2.13 4.21
H2# 1.70 2.74 4.02
H3# 1.88 3.08 4.63
H4 # 1.17 2.06 3.39
H5# 1.54 1.95 3.45
H6# 1.34 2.58 3.50
H7# 1.02 1.74 3.96
H8# 1.38 2.14 3.89
H9# 1.46 2.78 4.55




168 gL B R S5 A

2024,44(6)

x4 FRAKRDILHWFTEFRELRER
Table 4 The strength test results of backfill body with

different cement-tailings ratios

PR E /MPa
R 3d 7d 28 d
1:6 1.94 2.96 4.34
1:8 1.29 2.03 3.52
1:10 1.03 1.48 2.73
1:12 0.77 1.20 2.10
1:15 0.57 0.98 1.55
1:20 0.36 0.50 0.96
1:25 0.25 0.38 0.61
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Fig.8 Vector diagram of the speed inside a twin-shaft mixer
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Research on Flocculation and Settlement of Fine-Grained Tailings and the Application of Homogenization Mixer in a Mine
REN Guoyuan', SHI Yong®®, LI Chuangqi', LAI Wei**, PENG Liang*®, ZHU Xin**®
(1.Pingdingshan Polytenchnic College, Pingdingshan, Henan 467001, China;
2.Changsha Institute of Mining Research Co.. Ltd., Changsha. Hunan 410012, China;
3.State Key Laboratory of Safety Technology of Metal Mine, Changsha, Hunan 410012, China)

Abstract: In response to the issues of poor settling of fine-grained tailings, turbidity of water overflow, and inadequate
homogeneity of slurry caused by polarization of particle size in a specific mine, a method of rapid flocculation and sedimentation
using a combination of flocculant and carbide slag was proposed. The stirring effect of a high-power mixer was investigated
through numerical simulations. Firstly, the basic physical properties of tailings were determined through experiments to
determine the optimal dosage of carbide slag. Secondly. the homogeneity of slurry after mixing fine-grained tailings in a high-
power mixer was analyzed using numerical simulation technology. Finally, industrial experiments were conducted to verify the
filling effect. The results are concluded as follows. The optimal flocculant is BKY10, the optimal flocculant dosage is 40 g/t.
the optimal tailings slurry feed mass concentration is 10% , and the optimal carbide slag dosage is 4000 g/t. The DQJ01 dual
axis horizontal high-power mixer can fully disperse the materials, with good mixing effect and high homogeneity of the
prepared filling slurry. After the completion and debugging of the mine filling system, it can be used normally and the filling
effect is good, laying the foundation for reducing ore loss and impoverishment, improving the economic benefits of the mine,
and protecting the ecological environment.

Key words: Fine-grained tailings, Flocculation and settlement, Homogenization mixer, Carbide slag, Strength of filling body





