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Study on the Mechanism of Rapid Flocculation Settling of Fine Tailings Under Ultrasonic Guidance
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Abstract: In order to explore methods to accelerate the flocculation settling of fine tailings, ultrasonic technology was introduced
during the flocculation settling of tailings. Non-contact sound fields and perturbation actions were applied to the tailings slurry
medium to conduct tests on flocculation settling of fine tailings based on ultrasonic guidance. By analyzing the variation of
height of solid-liquid of tailings slurry under the action of 28 kHz and 100 W ultrasonic transducers at different settling times,
combined with the simulation of the internal flow field of the sand silo, the mechanism of flocculation settling of tailings slurry
under ultrasonic guidance was revealed. The results show that compared with natural flocculation settling, ultrasound can
significantly increase the settling height of the solid-liquid surface of tailings slurry, and small flocs tend to move upward at the
solid-liquid interface and form large flocs in the upper water layer, providing an excessive flocculation environment for
flocculation settling of subsequent tailings slurry. Ultrasonic guidance is not only beneficial for the flocculation settling
efficiency in current environment, but also has potential advantages for continuous flocculation settling.
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Fig.1 Particle size composition of tailings
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Table 1 Physical parameters of tailings

WU 1/ LB/ wIE/ /11 L
(g/cm?®) % (g/cm?) fLBRIE/ % FLBREE/ %
1.31 50.93 2.67 15.81 0.72
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Fig.2 Schematic of the thickener test system
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Table 2 Height of solid-liquid surface at

different settling time

(B
B N e
Bl /s UURE/cm 0 min 1 min 3 min 5 min
300 13.3 13.0 13.4 13.4 13.6
360 13.0 12.7 13.0 12.8 13.1
420 12.8 12.4 12.7 12.5 12.7
480 12.5 12.3 12.5 12.1 12.5
540 12.4 12.1 12.3 11.9 12.2
600 12.2 11.9 12.1 11.7 12.0
900 11.8 11.5 11.6 11.2 11.5
1 200 11.6 11.3 11.3 10.8 11.2
1 500 11.5 11.1 11.1 10.7 11.0
1 800 11.4 11.0 11.0 10.6 10.9

ULRE A AN Tr) 8 7 30l A P s 220 T Y TR 55 BE / em
Bl /s UL /em 0 min 1 min 3 min 5 min
10 30.5 30.6 32.0 32.6 32.3
20 26.1 26.9 29.1 30.6 29.4
30 23.1 23.0 26.1 28.5 27.3
40 20.7 21.1 23.8 26.8 24.1
50 19.8 19.8 21.8 24.9 23.4
60 18.4 18.7 20.3 23.1 21.0
90 16.7 16.7 18.0 19.7 18.4
120 15.5 15.6 16.7 17.4 16.9
150 14.8 14.8 15.6 16.2 15.6
180 14.3 14.2 15.1 15.3 15.1
240 13.8 13.6 14.1 14.2 14.2
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Fig.3 Variation curves of height of solid-liquid

surface at different settling time
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Fig.4 Comparison of settling height of solid-liquid

surface during ultrasonic action time
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Fig.5 Thickening phenomenons of tailing slurry

before and after applying ultrasonic wave
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Fig.6 Settlement of tailing slurry under ultrasonic action
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Fig.8 Cloud maps of flow velocity inside the sand silo at different steps
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Fig.9 Cloud maps of fluid velocity at different steps
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