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Solid Hold-up in Three Phase Fluidized Bed, In the Case
of Continuous Operation in the Bubble Column with
Suspended Solid Particle.

Kojmma, H., H. KURIHARA and M. MOCHIZUKI

Abstract

Equation for predicting the solid hold-up in the bubble column was proposed on the condi-
tion of continuous operation with suspended solid particle, applying the one dimensional
dispersion model (Sedimentation-Dispersion Model).

The effect of longitudinal position of slurry inlet and outlet on the solid hold-up was
discussed numerically over a certain range of the dimensionless parameters, which were defined
to allow simplfiication of design procedure of the equipment.

Increasing the height from the bottom to the position of slurry inlet, solid hold-up was

found to increase considerably.

On the other hand, the effect of the position slurry outlet on the solid hold-up was found

negligible.
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Fig. 1 Arrangment for calculation of solid
hold-up in the bubble column with
suspended solid particle.
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Solid hold-up in the bubble column
with suspended solid particle on the
condition of continuous operation
(Y1=Y,=0)
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Fig. 3 Numerical example for the effect of

Y, on Solid hold-up.
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g. 4 Numerical example for the effect of
Y, on solid hold-up
(Y,=0.2, Y,=0)
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Fig. 5 Numerical example for the effect of
Y, on solid hold-up
(Y;=04, Y,=0))
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Nomenclature

solid concentration  [kg-solid /m3-liquid]
solid concentration in the slurry supplied
into the bubble column

[kg-solid [m?-liquid]
dimensionless concentration of solid defined

by Eq. (11) -]
longitudinal dispersion coefficient of solid
particle [m?/s]

dimensionless parameter defined by Eq.

(28) (-]

H in the case, Y;=0 and Y,=0 [—1]
height of bubble column [m]
superficial velocity of liquid [m/s]

settling velocity of solid particle [m/s]
coordinates along the axis of bubble
column [m]
distance between the bottom of bubble
column and the position of slurry inlet
[m]
distance between the top of bubble
column and the position of slurry outlet
[m]
dimensionless coordinates along the axis
of bubble column defined by Eq. (10) [—]
=/l [-]
=9/L (-]
dimensionless parameter defined by Eq.
(12) (-1
dimensionless parameter defined by Eq.
(13)
gas hold-up
solid hold-up
dimensionless parameter defined by Eq.
(29) =]
dimensionless parameter defined by Eq.
(30) (-]
dimensionless parameter defined by Eq.

(31) =



