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Table 1 Basic physical properties of unclassified tailings

Specific Loose unit Loose Average
density/ density/ porosity/ particle
(t'm™) (t'm™) % size/um
3.19 1.42 55.54 26.63
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Fig. 1 Grain size distribution of unclassified tailings
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Fig. 2 Polymer bridging in flocculation: (a) Adding flocculant

to tailings slurry; (b) Flocs formation
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Table 2 Scheme of screening influence factors test

Column Tailings slurry Flocculant.unit Floccglant Temperature/ Contact Tailing sh%rry Coagulant
No. oH consurngtlon/ solutlgn C time concentration/ aid/(gt )
(gt concentration/% %
1 5.5 30 0.50 40 2 15 0
2 8.0 10 0.05 10 6 15 1000
3 5.5 10 0.05 10 2 15 0
4 5.5 10 0.50 10 6 30 0
5 5.5 30 0.05 40 6 15 1000
6 8.0 10 0.50 40 2 30 1000
7 8.0 10 0.50 40 6 15 0
8 5.5 30 0.50 10 6 30 1000
9 8.0 30 0.05 10 2 30 0
10 8.0 30 0.05 40 6 30 0
11 8.0 30 0.50 10 2 15 1000
12 5.5 10 0.05 40 2 30 1000
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Fig. 3 Changes of height of solid-liquid separation interface
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with time
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Fig. 4 Bottom flow mass fraction and solid processing

volume per unit area of experiments
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Table 3 P values corresponding to various factors

Factor P value

Tailings slurry concentration 0.0137
Flocculant unit consumption 0.0187
Temperature 0.0240

Tailings slurry pH 0.0267
Flocculant solution concentration 0.1030
Coagulant aid 0.3055

Contact time 0.4548
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Table 4 Range of tailings slurry concentration, flocculant unit consumption, flocculant solution concentration
Tailing slurry Flocculant unit Flocculant solution
Level . . 1 .
concentration/% consumption/(g-t ) concentration/%
—1.682 14.1 9.9 0.06
-1 17.5 14 0.145
0" 22.5 20 0.275
1 27.5 26 0.405
1.682 30.9 30.1 0.49
A" 6 5 0.13
1) Reference value; Ai is level gradient.
x5 REHBATLETTE
Table 5 Scheme of best combination level test
Flocculant unit Tailing Flocculant Flocculant unit Tailing Flocculant
Column . . Column . .
No consumption/ slurry solution No consumption/ slurry solution
' (gth concentration/%  concentration/% ' (gth concentration/%  concentration/%
1 20.0 22.5 0.275 11 14.0 17.5 0.405
2 20.0 30.9 0.275 12 26.0 17.5 0.405
3 14.0 27.5 0.405 13 26.0 27.5 0.145
4 20.0 22.5 0.275 14 9.90 22.5 0.275
5 30.1 22.5 0.275 15 20.0 22.5 0.275
6 26.0 27.5 0.405 16 20.0 22.5 0.275
7 20.0 14.1 0.275 17 20.0 22.5 0.275
8 14.0 27.5 0.145 18 20.0 22.5 0.275
9 20.0 22.5 0.490 19 26.0 17.5 0.145
10 14.0 17.5 0.145 20 20.0 22.5 0.060
64 :
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Fig. 5 Changes of height of solid-liquid separation interface

with time
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Table 6 Maximum solid processing capacity per unit area

and factors level corresponding to maximum level

Factor Level

Tailings slurry concentration —-1.08
Flocculant unit consumption 1.67
Flocculant solution concentration —-0.93
Solid processing volume per unit area, G 3.04

& 6 nf W, 4 G B NMER, RBRPAERREE .
ZUBE ) FE BTN AR B ) I 1R K 43 A
-1.08. 1.67. —0.93. LA MAR A E G ATF
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{ELIF 1 2% DRl B e L 7K T B

Lo NE 4 F Ky 0 IHZ IR 2060 B R K PA AR 5
Ly} 6 LB ZRE M 1 KA

R (4), 2 P TR ] 1 b 258 B e K, %
R Z IR, 25 B NERREE 16.02%,
ZURI A 28.35 g/t, ZUBI IR 0.1541%, Uk
s B THIAR [ 44 AL Rl 3.04 t/(m*h).

3 %t
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Influence factors on flocculation sedimentation of
unclassified tailings

WU Ai-xiang" 2, ZHOU Jing"? YIN Sheng-hua' %, WANG Lei-ming'*

(1. Key Laboratory of Ministry of Education for High-Efficient Mining and Safety of Metal,
University of Science and Technology Beijing, Beijing 100083, China;
2. School of Civil and Environment Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Unclassified tailings flocculation sedimentation process is an important part of paste filling process. In order to
investigate the law of the flocculation sedimentation in the multi-factors coupling condition, the unclassified tailings
flocculation sedimentation experiments by Design-Expert software design were carried out. Besides, the important
influence factors of the unclassified tailings flocculation sedimentation and the optimal value were analyzed and selected
when the solid processing volume per unit area was the best. The results show that the trends of the flocculation
sedimentation curves are consistent basically in the coupling conditions of different influence factors, decreasing rapidly
first and tending to level finally. The important influence factors of unclassified tailings flocculation sedimentation are
tailings slurry concentration, flocculant unit consumption and flocculant solution concentration, and the optimal values
successively are 16.02%, 28.35 g/t, 0.1541%. Meanwhile, the solid processing volume per unit area is the biggest (3.04
t/(m*h)).

Key words: back-filling mining; unclassified tailings; flocculation sedimentation; influence factor; optimal volume
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