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Abstract

Coal is an important part of our country’s energy structure. Under the background of “green and
intelligent mine” development, efficient treatment of underground slime water has become a key
issue of mine environmental protection and resource utilization. Decanter centrifuge is widely used
in the field of slime water treatment because of its highly efficient solid-liquid separation perfor-
mance. In order to further improve the separation efficiency, taking the mine LW450 decanter cen-
trifuge as the research object, the influence of the inclination Angle of the spiral blade on the sepa-
ration performance was mainly discussed. By establishing a three-dimensional geometric model,
CFD numerical simulation combined with experimental verification method was used to systemat-
ically analyze the effect of different screw blade inclination angles (0°, 2°, 4°, 6°, 8°) on solid recovery,
dynamic pressure distribution and solid volume distribution. The results show that the tilt Angle of
the spiral blade has a significant effect on the recovery of solid phase, showing a trend of first in-
creasing and then decreasing. The change of inclination Angle has little influence on the dynamic
pressure distribution of the drum column section, but has a great influence on the dynamic pressure
distribution of the slag outlet. When the dip Angle is 4°, the recovery of solid phase reaches the max-
imum value, and a thicker solid phase deposition layer is formed in the drum cone section, and the
dynamic pressure distribution is more stable, which significantly improves the separation perfor-
mance. This study provides an important theoretical basis and technical support for the optimiza-
tion of the structure design of the decanter centrifuge and the efficient treatment of slime water,
which is of great significance for promoting green mine construction and sustainable utilization of
resources.
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Figure 1. Decanter centrifuge structure diagram
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Table 1. LW450 decanter centrifuge structure parameters
Fz 1. LW450 EMEE O HLEEH

AR S ZH
HEUME(mm) 450
IR FE (mm) 60
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o B B S (mm) 610
HECEHEA () 8
&6 H 1 (mm) 46
VBAH H 1 (mm) 46
Bk B A2 (mm) 60

BEEE (mm) 130
IR A () 0
WEHE M A BLRE (mm) 8

Figure 2. 3D model of decanter centrifuge
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Figure 3. Global grid of decanter centrifuges
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Figure 4. Relationship between the number of grids and the recovery of the solid phase
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Table 2. Main physical parameters
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Figure 5. Experimental system diagram
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Figure 6. Comparison of experimental and simulated values of solid recovery of slime
at different rotational speeds
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Figure 7. Effect of tilt Angle of spiral blade on solid recovery
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Figure 8. Dynamic pressure distribution of decubitus centrifuge with different tilt angles of spiral blades
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Figure 9. Variation of solid phase volume fraction with axial position of cone segment
at different dip angles
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