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Research and Application of Magnetic Field for Periodic High Gradient
Magnetic Separator

CHEN Zhiyou ,SHI Qing ,FENG Qiming’

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

Abstract: Magnetic induction intensity of the radial axis and 0.15 m from the axis of the coil in periodic high
gradient magnetic separator were calculated at an excitation current of 200 A. The influences of shielded iron
armor on magnetic field characteristics of the coil were analyzed by ANSYS finite element analysis software as
well. Simultaneously, kaolin magnetic separation and iron removal experiment were carried out. The results
showed that axial magnetic induction intensity around 0.1 m of the coil center was in a uniform magnetic field of
0.326 T, and the magnetic induction decreased significantly with the distance from center increasing. The
magnetic induction of the site of 0.15 m around the axis was very small in the radial direction, and the maximum
value of that was 0.064 T by the end effect. The magnetic induction of the uniform magnetic field in the coil
center might increase to 0.95 T after an armored iron and a magnetic pole in the solenoid coil were installed.
When the background magnetic induction intensity was 1.1 T at pulp flow rate of 0.7 cm/s, the mass fraction of
Fe,0; in kaolin reduced from 1.35% to 0.63% , and the whiteness of it increased from 68% to 89% by one
magnetic separation only.
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Fig. 1 Magnetic field model of close layers solenoid
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Fig. 6  Magnetic field distribution of armored solenoid coil
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Fig. 7 Distribution magnetic strength of inside armored

solenoid coil : (a) Sectional view;(b) Top view
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with magnetic pole
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