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Abstract — Based on the differences in the magnetic susceptibility of materials, a down-flowing electromagnetic bed were
investigated for the separation between magnetic and non-magnetic fine powders in a pneumatic conveying system. A new
feeder which utilizes local fluidization and vibration was developed for conveying powders to the electromagnetic bed. The
performance of the feeder has been evaluated using pulverized coal of which average diamateaiscb&@eved coals which
were classified by size. Local fluidization and vibration were found to be effective to minimize interparticle adhesion forces.
As the gas velocity for local fluidization increased, the discharging rate increased only slightly when the gas velanityis bel
critical value with respect to particle size, but increased sharply when it is above the critical value. The discharging rate
increased with the increases in particle size, vibrating acceleration and gas velocity for local fluidization. In theléest for
tromagnetic separation, grinding dust(G/D) and shot dust were used as magnetic fine powders and pulverized coal and sand as
non-magnetic ones. Down-flowing annulus separator was found to be effective for continuous removal and recovery of mag-
netic and non-magnetic fine powders in a pneumatic conveying system. In the continuous operation, the formation of magnetic
chains in the core could be minimized by shortening on/off intervals of electromagnetic sets. As the magnetic fieldtietensity,
opening ratio in the core and the magnetic susceptibility increased, the removal efficiency of magnetic fine powders increased
while the recovery efficiency of non-magnetic fine powders decreased due to interparticle adhesion forces.

Key words: Magnetic Separation, Magnetic, non-Magnetic, Fine Powders, Pneumatic Conveying, Magnetic Susceptibility,
Vibration, Fluidization
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Fig. 1. Conceptual illustration of air and powder flow.
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Fig. 2. Schematic diagram of experimental apparatus for feeding of fin
powders.

1. Compressor 6. Controller
2. Silica gel column 7. Feeder

3. Pressure regulator 8. Valve

4. Rotameter 9. Cyclone
5. Vibrator 10. Balance
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Fig. 3. Schematic diagram of experimental apparatus for continuot
separation of magnetic and non-magnetic fine powders.
1. Silica gel column 8. Electromagnet
2. Pressure regulator 9. Distribution tube
3. Rotameter 10. Magnetic separation bed
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Fig. 4. Separation principle of magnetic and non-magnetic fine po
ders in down-flowing electromagnetic separator.
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Ap : cross-sectional area of particle?m

B : magnetic induction [T]
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