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Abstract

This study examines the fluidization
behavior of gas-liquid-solid magnetic
fluidized beds (MFBs) to provide
prerequisite knowledge for reactor design.
The radial gas holdup distribution and
overall gas holdup in three-phase magnetic
fluidized beds have been measured.  Air,
water and 1ron shots (0.19, 0.39 and 0.92
mm in diameter) were used as gas, liquid
and solid phases, respectively. Flow
regimes of three-phase magnetic fluidized
beds with different particle sizes were also
discussed. The radial gas holdup
distribution strongly affected the gas-to-
liquid mass transfer rate and flow patterns
of gas and liquid. This study presents
experimental measurement of radial gas

holdup distribution by an optical fiber

probe, the change of radial gas holdup
distribution under different flow regimes
was also studied. ‘

Keywords: Fluidized bed, magnetic field,
gas holdup, flow regimes.
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Fig. 1. Experimental setup
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Fig. 2. Typical response signals of bubble
measurements.
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Fig. 3. The flow regime map of three-phase
magnetic fluidized beds.
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Fig. 4. The effect of particle diameter on
the critical magnetic field intensity
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Fig. 5. The radiai gas holdup distribution in
the coalesced bubble regime.
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Fig. 6. The radial gas holdup distribution in
the dispersed bubble regime.
008 -
0 19 mm iran shots
7 Ug =002 m/is (V)
Ug =003 mis (V)
Ug = 002 mis (O)
0.08 -+ Ug =093 mis (O)
<o
<
7 o
o
-
0.04 - - +
- +
L}
' +
-
4 -
P *
*
002 l T T T T T 7 T T i
o 5000 10000 15000 20000 25000
Magnetic fieid intensity (A/m)
Fig. 7. Effect of magnetic field intensity on
overall gas holdup ( V:valve technique,
O optical fiber probe method).
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Fig. 8. Comparison of effect of magnetic field
intensity on overall gas holdup.




