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Table 1 Basic physical properties of total tailings

Density/ Loose bulk Compact density/ Porosity/
(gem™)  density/(g-em™) (grem™) %
2.996 1.438 1.617 52.1
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Table 2 Experimental plan table

Mass fraction of Inlet speed/ Harrow rake stirring
slurry/% (m's™) speed/(r-min")
0.1 0.2
0.2 0.4
5 0.3 0.6
0.4 0.8
0.5 1.0
0.1 0.2
0.2 0.4
10 0.3 0.6
0.4 0.8
0.5 1.0
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Fig. 5 Effect of feed rate on flocculation settling velocity: (a) v=0.1 m/s; (b) v=0.2 m/s; (c) v=0.3 m/s; (d) v=0.4 m/s; (¢) v=0.5
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Fig. 6 Effect of truss stirring speed on flocculation sedimentation velocity: (a) n=0.2 r/min; (b) n=0.4 1/min; (c) n=0.6 r/min; (d)
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Fig. 7 Effect of mass fraction of slurry on flocculation settling velocity: (a) 5%; (b) 10%
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Dynamic settlement law of flocs during
unclassified tailings in deep cone thickening process

XUE Zhen-lin', YAN Ze-peng', JIAO Hua-zhe?, GAN De-qing', ZHANG You-zhi', LIU Zhi-yi'

(1. School of Mining Engineering, North China University of Science and Technology, Tangshan 063200, China;
2. School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: In order to explore the dynamic settlement behavior of flocs in the deep cone thickening process of
unclassified tailings slurries, dynamic flocculation sedimentation experiments were carried out based on a self-made
apparatus. And the effects of inlet speed, harrow rake stirring speed and mass fraction of slurry on flocculation settlement
behavior were analyzed by the cross-correlation theory. The results indicate that the settlement velocity of flocs decreases
gradually in the vertical direction, which is caused by the flow turbulence and backflow at bottom. Both inlet speed and
harrow rake stirring are positively correlated with the turbulent shear force. When the turbulent shearing is low, the
flocculation sedimentation rate increases. On the contrary, the floc structure is destroyed and the flocculation
sedimentation is suppressed. The settlement velocity of bottom flocs is negatively correlated with mass fraction of slurry.
The shear strength at peak area is beneficial to the settlement of flocs. It is recommended that the mixing speed of rake
rack is 0.2—0.6 r/min and the inlet speed is 0.2—0.3 m/s.

Key words: unclassified tailings; dynamic flocculation sedimentation; particle tracking; turbulent shear rate
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