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Flow field simulation and experimental study of self-made hydraulic
classification equipment for bauxite desiliconization

LU Dong-fang, WANG Yu-hua, HUANG Peng, HU Yue-hua

(School of Resources Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The flow field in the self-made hydraulic classification equipment was simulated by Fluent 6.3 software. The
simulation results show that the slight turbulent in the cone zone makes the mineral particles disperse and separate in the
radial direction. The upwelling makes the solid phase move up, especially for silicates with the small particle size and
low density, leading to the separation of alumina phase and silicon phase in the radial direction. The sloping plates
improve the sedimentation efficiency of aluminum solid phase greatly in the upward process. Furthermore, the
experimental results on the real bauxite ores show that a concentrate with Al,O5 recovery of 90.64% and mass ratio of Al
to Si of 6.34:1 can be obtained from the feed with the mass ratio of Al to Si of 4.7 based on one stage desiliconization
separation. At this time, the speed of the impeller is 150 r/min, the height of sloping plates is 16 ¢cm, the speed of the feed
is 100 mL/min and the volume ratio of overflow to underflow is 1:3.5.
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Fig.1 Profile of hydraulic classification equipment for bauxite
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Fig.3  Turbulent dissipation rate distribution of fluid in radial

section
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Fig.4 Volume fraction distribution of alumina phase in radial

section
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Fig.6 Volume fraction of alumina phase on axial section
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Fig.7 Volume fraction of silicon phase on axial section
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Table 1 Multi-element analysis results of ore samples in

Huiyuan(mass fraction,%)

A1203 SIOZ TlOz F€203 KzO
55.81 11.95 2.53 12.84 1.98
Mass ratio
Na,O CaO MgO H,O of Al to Si
0.089 0.66 0.11 11.84 4.67
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Table 2 Mineral composition of ore samples in Huiyuan

(mass fraction,%)

Diaspore Kaolinite Illite Smectite-illite
60.9 3.9 11.3 8.8
Pyrophyllite Anatase Quartz Goethite
3.7 1.8 1.0 8.6
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Fig.8 New classification equipment in laboratory for bauxite
desiliconization and its major components: 1—Classification

equipment; 2—Tilting plate; 3—Stirrer
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Fig.9 Schematic diagram of testing equipment and chart flow
of process for bauxite desiliconization: 1—Feed barrel; 2, 4, 6,

7—Valve; 3, 8—Peristaltic pump; 5—Main equipment
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