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Abstract

Fluidization-bed bubble columns (FBCs) are widely used as absorbers
and chemical reactors in industrial practice. Knowledge of the effect of the
solid properties on the hydrodynamic parameters(i.c., gas holdup, bubble rise
velocity and back mixing) of the (FBCs) is an important issue in the design
field.

The present work is an experimental study on the effect of solid loading
and solid properties of both single and binary mixtures on the hydrodynamic
parameters (gas holdup and bubble dynamics) of a fluidized —bed bubble
column, '

All experimental were performed in a QVF glass made column of 15 c¢m
diameter and a constant clear liquid (i.e, tap water0 of 95cm height. Wide
range of solid particle diameters (0.5 to 3mm) with two different densities
(ie., 1025 and 1150 kg/m® ) were investigated for the bubble effect on gas
holdup and bubble dynamics using air with different gas superficial velocities
(3 to 9 cm/s).

A binary mixture consisting of different compositions of solid particles
was prepared to be utilized in the study,

It was observed that for specified opcrating conditions used in the experiments
there is a proportional relationship between gas holdup and both superficial
gas velocity and particle diameter while an inverse relationship exists between
gas holdup and both solid concentration and particles density.

Bubble dynamics (i.e., bubble diameter and bubble rise velocity) is looked at
from a different view point, it increases with increasing solid concentration
and with decreasing particles diameter. _

For binary mixture of solid particles, it was proved experimentally that the

effect of each species on the hydrodynamic parameters is proportional to its
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weight fraction in the mixture, the gas holdup of a binary mixture may be well

presented by the [ollowing equation

£ = xEy + %L

A slatistical analysis was performed to get general correlation for the
overall gas holdup in a singlc and in binary mixtures of solid particles in a
fluidized bed column as a function of the parameters studied:

-single state:

2

2
e =0 178{]3[ Ug ) -:J.Jﬂnw(ﬂfugdc-}l_usmaf.(pfdcug )—u jﬁ‘inSC ~(.245184
b ' ¥ :
gd O, H, |
{fi)u_zmma ( A )u.msl-:
d{: p.s - p.l'
R=0.96811

error = 0.0049345

-binary mixture state:

u,d . p s ~0.389035 _ 0568996 -0 703610
£, = 0.057009 (&£ Ly3sm c, T x, X, |

Hy '
d

(dpl)t'ln'}m[:l ( pl )l.l-ﬂﬂl

d d

R = 0.995641008
error = 00.000521

' reated with pdfFactory trial version www.pdffactory.com


http://www.pdffactory.com

