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Fig. 3  Excitation method for electromagnetic coil of column
5 magnetic separator
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Fig. 1 Structure diagram of column magnetic separator
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Fig. 2 Coll structure diagram of column magnetic separator
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Fig. 4 evolution of a rotating magnetic field into a traveling wave magnetic field
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Fig. 5  Diagram of the evolution of a rotary motor into a
cylindrical linear motor
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Fig. 6 Schematic diagram of exciting wiring for traveling wave
magnetic field in column magnetic separator
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Fig. 7 Wave diagram of exciting current for a set of coils in a
column magnetic separator
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Table 1 Results of chemical multielement analysis of raw ore
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Table 2 Results of iron phase analysis of raw ore
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Table 3 Single factor separating test results of rising water
velocity variation
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Table 4 Single factor separating test results of excitation
current intensity variation
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Table 5 Comparison of separating indexes for two types of
column magnetic separator
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Development and Experiment of Column Magnetic Separator with Travelling
Wave Magnetic Field

CHEN Zhonghang, LI Pengcheng, ZHAO Tonglin, WANG Qiangian, DAI Shujuan

School of Mining, University of Science and Technology Liaoning, Anshan 114051, China

Abstract: Conventional column magnetic separator used pulsating square magnetic field to generate sequential downward
magnetic force to attract magnetic particles, so as to separate magnetic particles from gangue particles to achieve the
purpose of beneficiation. Due to the discontinuous magnetic action of pulsating square wave magnetic force, higher tailings
concentration and larger tailings circulation would produced when the upward water flow force were increased. In order to
solve this problem, the power supply mode of column magnetic separator is changed from pulsating square wave magnetic
field to continuous traveling wave magnetic field, so as to reduce the grade of tailings as much as possible. On the basis of
this improvement, the conventional column magnetic separator and the column magnetic separator with traveling—wave
magnetic field were applied to process the fine sieve samples of a magnetite after two grinding in the laboratory, and the
separation indexes were compared. The test results showed that the tailing grade of the column magnetic separator with
traveling—wave magnetic field was obviously 1 ~ 1.5 percentage points lower than that of the column magnetic separator
with pulsating square wave magnetic field, while the concentrate grade and fine mineral yield were basically unchanged.
Keywords: column magnetic separator; magnetic field strength; magnetic field gradient; pulsating magnetic field;
traveling wave magnetic field
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