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Table 1 Physic-mechanical parameters of unclassified tailings

Apparent density/(kg'm™>) Density/(kgrm ™)  Porosity/%

1375 2847 51.70
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Fig. 1 Tailings settlement process of mortar solution with

different concentrations
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Fig. 2 Tailings settlement curves of mortar solution with

different concentrations
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Fig. 3 Fitting result of linear segment of tailings settlement

curves
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Fig. 6 Relation curve between overflow concentration and

sand surface height
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Table 2  Physic-mechanical parameters of classified and

overflow tailings

Tailings Apparent djnsny/ Denmgf/ Porosity/
(kg'm ) (kgm ™) %

Classified 1466 2897 49.40

Overflow 1175 2477 52.56
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Fig. 7 Relation curve between bleeding of slurry and

centrifugal force
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Fig. 8 Relation curve between volume concentration of slurry

and centrifugal force
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Table 3 Technological parameters of continuous releasing

tailings
Volume Sand Water  Water
Flow ., surface
Flow type (mh) concentration/ heioht/ pressure/ flow/
% £ Pa  (m*h)
m
Incoming 300 13.08
Overflow 245 34 5 111692 15
Bottom flow 70 44.61

T4 BRI S,

Table 4 Test results of consecutive discharge tailings

4 Tiesefl

RN U Fe3HH &5 A 4 AN EAR 9 m (5L
X, RHZ BRI RS 251,
Z AR, BRI 67.07%, BTN
XA 4 h, PP SR AU 64.6% (AT FE
38.44%). & RS R Z AR R R 2 ZEA W e 1)
HERMAFR B (51 20.28%, FIEH SEUR TR
WA, &R R E RN 2) 2 AR B R IE
PR 20, B SR il s Ak oy X, e
T2 v EE DA R % 145 A2 it A T e FEE O 488 K32 i AR
SETSAEHIZETIE G, IR E. g
WO TAEMEREFR PR, R I Yo b s T
VETT SR S, I 4%3% 3 Fs i L2 5407
Tolkikse, REGH R E 300 m'/h, AR 13.08%
(R BETHERD, 5 h+20 min RO FEA R 5 m, I
T SRS 2 TAR S 77 111692 Pas Wi 15 m’/h (& s
KBATIE S, RIS B4R HI7E 70 m’/h 4T
TESRTRRY,  TECRD I o S TSR A e R A P AT BR R M
DI(HF 10 min 183 1 4R), BOHRIR S5 R UL 4 Pros.

Number  Time Concentration/% Flow/(m*h™") Number Time Concentration/% Flow/(m*h™")
1 10:50 66 22 14:40 70.59 65
2 11:00 67.34 65 23 14:50 71.11 60
3 11:10 68.94 67 24 15:00 72.94 65
4 11:20 70.1 73 25 15:10 72.56 61
5 11:30 70.45 67 26 15:20 72.55 80
6 11:40 70.75 69 27 15:30 72.42 86
7 11:50 70.89 65 28 15:40 7291 73
8 12:20 71.25 68 29 15:50 72.95 70
9 12:30 71.89 65 30 16:00 72.07 74
10 12:40 72.23 67 31 16:10 71.36 64
11 12:50 70.57 66 32 16:20 71.38 63
12 13:00 70.25 66 33 16:30 69.69 69
13 13:10 72.77 68 34 16:40 69.75 67
14 13:20 72.03 69 35 16:50 70.23 68
15 13:30 70.44 69 36 17:00 72.17 68
16 13:40 70.2 67 37 17:10 72.98 55
17 13:50 70.09 68 38 17:20 70.19 67
18 14:00 70.22 67 39 17:30 70.11 62
19 14:10 70.01 65 40 17:40 70.23 60

20 14:20 68.7 65 41 17:50 70.56 69
21 14:30 70.56 70 42 18:00 70.21 70
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Consecutive discharge tailings model of
vertical sand silo and its application

WANG Jun', QIAO Deng-pan', HAN Run-sheng', LI Guang-tao" %, XIE Jin-cheng'

(1. Faculty of Land Resources Engineering, Kunming University of Science and Technology,
Kunming 650093, China;
2. Yuxi Mining Corporation Limited, Yuxi 651300, China)

Abstract: Aimed at the problems existing in the traditional work mode of vertical sand silo, the consecutive discharge
tailings was presented in this paper to improve the vertical sand silo’s core working index. According to the tailings'
settlement test result and solid flux definition, the concentration of feeding slurry was designed which can achieve the
largest solid flux. The influence of solid content of overflow on the processing capacity of vertical sand silo was
considered in material balance analysis, the maximum capacity and the corresponding pack sand height were determined.
Based on the basic principle of activated pulping, the computing methods of critical state working pressure and flow of
high pressure activated medium were put forwarded. The industrial test result shows that, under the conditions of that the
feeding volume concentration is 13.08%, the flow is 300 m>/h , the sand loading height is 5 m, and the actual maximum
processing capacity of vertical sand silo is 91 t/h, using the high pressure water with pressure of 111692 Pa and the flow
rate of 15 m*/h for activated pulping, controlling the bottom flow rate at 70 m*/h, the continuous sand discharge of the
vertical sand silo can come true. The mass concentration of tailings discharge can reach 70%, the test result is great.

Key words: vertical sand silo; consecutive discharge tailings; mass balance; activation; free flow
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