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Table 1 Physical properties of unclassified tailings

Specific gravity Loose bulk Loose Dense bulk Dense
of tailings/ density/ porosity/ density/ porosity/
(tm™) (tm™) % (tm™) %

2.662 1.190 55.30 1.604 39.74
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Fig. 1 Grain size curves of paste materials
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Fig. 2 Dynamic compaction experimental device: (a) Design
model; (b) Dimensional scaled model. 1—Micromotor; 2—
Bolt; 3—Shaft; 4—Glass cylinder; 5S—Water guide rod; 6—

Mud scraping rake; 7—Reclaiming port; 8—Fixing device
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Table 3 Charge mixture of thickening dewatering test

Sample No. String rate/(rmin ') Quantity of tailings/g Quantity of water/g Quantity of flocculant solution/g
1 0.1 1000 2250 8.33
2 0.30 1000 2250 8.33
3 0.50 1000 2250 8.33
4 0.75 1000 2250 8.33
5 1.00 1000 2250 8.33
6 2.00 1000 2250 8.33
R4 B BT
Table 4 Interface height of solid-liquid separation
Sample String rate/ Interface height of solid-liquid separation/mm
No. (rmin”) 0Oh  0.17h 050h 1h 2h 3h 4h 6h 8h 10h
1 0.10 346 111 107 102 101 100 99 98 97 97
2 0.30 346 113 109 107 100 99 98 96 95 95
3 0.50 346 112 102 98 97 96 95 94 93 93
4 0.75 346 106 103 102 98 94 92 91 91 91
5 1.00 346 109 100 98 95 92 91 90 89 89
6 2.00 346 109 102 100 98 94 93 93 92 92
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Fig.3 Curve of underflow concentration with resistance time
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Fig.4 Curve of underflow concentration with stirring rate
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Fig. 5 Unclassified tailings sedimentation curve in 0.4 r/min
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Key parameters determination of deep cone thickener based on
dynamical settling and compaction experiments

LI Gong-cheng', WANG Hong-jiang', WU Ai-xiang', GAO Zhi-yong', YANG Xi-xiang®, PENG Nai-bing’

(1. School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Jiashi County Tonghui Mining Co. Ltd., Kashi 844000, China;
3. Steep port (Beijing) Technology Service Co. Ltd., Beijing 101101, China)

Abstract: Based on dynamical settling and compaction, the thickening effect of a thickener at different stirring rates of
rake was researched. The results show that the underflow concentration of thickener reaches the maximum when the
residence time is 8 h at different stirring rates, the underflow concentration increases firstly, then decreases with the
stirring rate increasing, which accords with the law of parabola; the maximum underflow concentration of 74.54% is
obtained when the stirring rate is 1 r/min, and the minimum underflow concentration of 71.38% is obtained when the
stirring rate is 0.1 r/min; the optimum stirring rate which is suitable to the tailings, the optimum underflow concentration
is 72.55%. The calculation model and height determining method of thickener are obtained based on a Cage settlement
mode and material supplying and discharging theory. The thickener diameter has closely linked to the minimum
settlement velocity, the optimum underflow concentration is obtained when the mud layer to diameter of thickener is 0.9.
The diameter and height of a thickener are all 14 m through calculating, the field area results show that the underflow
concentration keeps stable between 69.5% and 72%, having a good thickening effect. The models can be used as a way to
study the key parameters of deep cone thickener.

Key words: dynamical settling and compaction; stirring rate; underflow concentration; diameter; height
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