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Abstract: In the superconducting magnetic separation technology, the aggregation radius of rare
earth mineral particles on the magnetic medium and the filling rate of the magnetic medium should match
each other, so as to ensure the efficient mineral separation effect and improve the utilization rate of rare
earth tailings resources. Based on the particle trajectory model, the influence of slurry velocity on particle
capture has been explored, and a particle saturation aggregation model has been established to calculate the
saturation aggregation radius of rare earth mineral free and intergrown particles on the magnetic medium,
and the relationship between the aggregation radius and the magnetic medium distance, so as to optimize
the filling rate of the magnetic medium. The aggregation model is verified by particle deposition
experiment. The results show that impurity fluorite mineral can be effectively removed when the slurry flow
velocity is optimal at 0. 1 m /s. Magnetic media have a critical filling rate, above which plugging will not
occur. With the increase of magnetic medium diameter, the particle saturation aggregation radius r, and the
critical filling rate of magnetic medium increase gradually. For rare earth intergrown particles with a locking
degree of 1/20, when the diameter of magnetic medium is 0. 06 mm, the critical filling rate is 5. 6 %. When
the magnetic medium diameter is 0.4 mm, the critical filling rate is 20.6% . This study provides an
important theoretical basis for the efficient separation of rare earth minerals, and also provides a reliable
reference for the optimization and design of magnetic separation technology in industrial production.
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Fig. 2 The relationship between magnetic,
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(b) The numerical results compared with

the experimental results
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