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ABSTRACT

An electromagnetic fluidized bed was proposed for the continuous separation of magmetic particles from the fine
admixtures with non-magnetic particles. The effects of operating variables on the magnetic fraction in the separated
particles were examined, including superficial gas velocity, mixing fraction of magnetic particles (=100-mixing fraction of
non-magnetic particles) in the admixture, and electric current supplied to the electromagnet. Tt was found that the
separation was possible when a magnetic force formed by the electromagnets works on the magnetic particles over the
hydrodynamic force caused by a gas stream for fluidizing the fine admixture.
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Fig. 1. Schematic diagram of experimental apparatus
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Table 1. Physical properties of particles used i the test

Minimum )
Particles Size range Densit}y ﬂUl.dliZQﬁUﬂ 3 'izlﬂnclﬂal
(um) | (kgsm®y |velocity % 10 ¥
(s} {m/s)
Magnetite 62~125 | 5100 | &1~32.7 |0.58~1.63
Silica 62~105 | 2200 | 3.5~10.0 |0.25~-0.73
Wheat Flour | 44~62 1150 0.9~1.8 | 0.07-013

Table 2. Experimental conditions

Superficial Gas Velocity : 0 9~1.4 m/s
Magnetic Fraction in the Admixture:30, 60, 70, 80, 85 wi%

Electdc Current @ 0, 10, 20, 30 A
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ticles by an electromagnetic fluidized bed {(EMFB).
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Fig 4. Effect of superficial gas velocity on the magpetic
fractions in the particles scparated by EMFB at dif-
ferent mixing fractions of silica.
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Table 3. Material mass balance for magnetic separation test
of the admixture

Mixing | Yield of | Yield of | Recovery of
Superﬁcif:l fraction | discharged | collected mag.
gas veloclty | o gien particles | particles | panticles*
@ | @ | @ (%)
0.9 15 95.3 47 98.7
0.9 30 812 18.8 96.3
0.9 50 64.7 353 95.8
L1 15 919 8.1 973
11 30 80.0 200 94.9
11 50 625 375 925
1.4 15 771 229 843
1.4 30 60,0 40.0 72.0
1.4 50 55.0 45.0 84.7
* Recovery of mag. particles
{Yield of discharged particles) X
{Mag. fraction in discharged particles) < 100
(Mag. fraction in the admixture)
100 100
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Fig. 5. Effect of superficial pas velocity on the magnetic
fractions in the particles separated by EMFB at dif-
ferent mixing fractions of wheat flour.
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