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Fig.1 Modeling and grid division of vertical mixing barrel
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Fig. 2 Main view of different forms of impeller stirring speed (Y-Z plane)
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Fig. 3 Top view of different forms of impeller stirring speed (Y-Z plane)
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Fig. 4 Main view of stirring speed of impellers with different diameters (Y-Z plane)
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Fig. 5 Top view of stirring speed of impellers with different diameters (Y-Z plane)
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Research on Homogenization and Mixing Technology of Ultra—fine Tailings
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2. Hunan Provincial Engineerinig Research Center for Comprehensive Utilization of Mine Solid Waste, Changsha
410012, Hunan, China;

3.Research Center of National Metal Mining Engineering Technology, Changsha 410012, Hunan, China

Abstract: As advancements in mining processes persist, tailings are increasingly characterized by finer
granularity. Nevertheless, the homogenization of ultra-fine tailings presents challenges, including uneven
mixing, limited flowability, and particle agglomeration. To address these challenges, a mixing tank device with
dimensions of @2 mx2 m was designed using SolidWorks, and its homogenization was analyzed through Fluent
numerical simulation. The Multiple Reference Frame (MRF) method was utilized to solve the model,
examining two materials with viscosities of 0.40 Pa's and 0.55 Pa's to assess the impact of various mixing
parameters on ultra-fine tailings. The simulation focused on evaluating the effects of impeller type, diameter,
and installation height on mixing homogenization. Additionally, a model featuring co-rotating twin impellers
was developed for further analysis, employing stirring velocity contour plots from both front and top views to
assess stirring performance quality. The study s findings reveal that optimal stirring is achieved with a six-blade
turbine, an impeller diameter of 0.9 m, and an installation height of 0.35 m. The axial and radial movement of
materials within the stirring tank is vigorous and encompasses a wide range, facilitating uniform mixing. As the
viscosity of ultra-fine tailings increases, there is a notable reduction in the area of maximum velocity
distribution, necessitating an increase in both stirring speed and duration to achieve improved homogenization.
An industrial trial was subsequently conducted using tailings from a gold mine to validate these findings. The

mixing parameters for the trial’ s mixing tank were established based on the research outcomes, with a mixing
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speed set at 180 revolutions per minute for a duration of 2 minutes. Upon solidification of the underground

backfill slurry , the sample tests indicated satisfactory uniformity, effective water retention, minimal bleeding,

absence of significant large bubbles, and a compressive strength exceeding 1 MPa after three days, thereby

meeting the criteria for mine backfilling. These research findings offer valuable insights into the homogenization

mixing parameters for ultra-fine tailings.

Key words: ultra-fine tailings; numerical simulation; homogenization; mixing parameters; filling slurry
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