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Abstract

To address the complexity and poor observability of coal slurry sedimentation, this study investi-
gates a 6 m diameter center-driven thickener using numerical simulation. A Mixture multiphase
flow model coupled with the Realizable k-& turbulence model and the population balance model
(PBM) was applied. Results show that typical flow regions, including inlet, middle, outlet, and over-
flow recirculation zones, are formed inside the thickener, with the middle low-velocity zone pro-
moting sufficient interaction between coal particles and flocculants. As time progresses, particles
gradually accumulate at the bottom, revealing clear sedimentation patterns. Under identical condi-
tions, simulations with PBM enabled faster particle settling and greater bottom accumulation, con-
firming its applicability in characterizing flocculation processes. The findings provide theoretical
support for the operational regulation of thickeners and the optimization of reagent dosage.
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Figure 1. Coagulation process of the coagulant
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Figure 2. Flocculation process of the flocculant
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Figure 3. Simplified structural diagram of the thickener
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Figure 4. Schematic diagram of the physical model of the thickener
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Figure 5. Overall grid division
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Figure 6. Velocity field cloud diagram of the thickener
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Figure 7. Velocity vector diagram of the thickener
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Figure 8. Concentration distribution of slime sedimentation in the thickener at different times
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