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Fig.1 Schematic diagram of mixing tank
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Fig.2 The movement trajectory and deformation of bubbles under different stirring intensities
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Fig.3 Velocity change curves for different bubble diameters
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Fig.6 Effect of density ratio on bubble motion and deformation in water
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Fig.8 Motion and deformation of bubbles at different initial positions
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Simulation of the motion and deformation of flotation bubbles

in a stirred tank
LI Kaixuan, LI Zhengquan, ZHANG Boqun, WANG Yide, SHI Haoyu
(Jiangxi Provincial Key Laboratory for Simulation and Modelling of Particulate Systems,
Jiangxi University of Science & Technology, Ganzhou 341000, China)

Abstract; In this paper, the purpose of this paper is to numerically simulate the motion of a single three-
dimensional bubble in the stirring tank by using the volume of fluid ( VOF) method to capture and reconstruct the
interface, and to study the motion and deformation of the bubble in the stirring tank during the interaction between
the two phases. Taking into account surface tension and gravity, the equations for the conservation of mass and
momentum are calculated in real time. The pressure-velocity coupling is realized by the SIMPLE scheme, and the
interface reconstruction is achieved by the geometric reconstruction PLIC scheme. The effects of stirring speed,
bubble size, surface tension, density ratio and initial position of bubbles on the motion and deformation of bubbles
in the stirring tank were analyzed. The results show that the stirring speed can change the shape of the bubble, and
the surface tension can maintain the shape of the bubble and prevent the deformation of the bubble. The bubble size
and density ratio affect the velocity of the bubble, which further affects the deformation behavior of the bubble, and
the difference of the initial position of the bubble has a significant impact on the movement and deformation of the
bubble. The results of this paper can provide a theoretical reference for optimizing the flotation process parameters
and improving the flotation efficiency of minerals.

Key words: flotation bubble; VOF method ; gas-liquid two-phase flow; mixing tank ; numerical simulation; stirring

speed ; bubble size; initial position



