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ABSTRACT 
The necessity of a generalised correla

tion for the prediction of the onset of semi-
fluidization velocity for homogeneous mix
tures is stressed. Details of an experiment
al set-up used for the study have been out
lined. Values of the onset of semi-fluidi
zation velocity have been compared with 
those obtained from theoretical equation, 
developed earlier for single sized particles 
and the deviations have been critically 
commented. 

INTRODUCTION: 

Semi-fluidization is a unique and novel 
type of fluid-solid contacting technique which 
has been reported in the early sixties. Like the 
packed and the fluidized bed techniques this is 
also a two-phase phenomenon. A semi-fluidized 
bed is a compromise between the packed and 
the fluidized bed conditions and can be achie
ved in a conventional fluidizer by incorporating 
certain modifications to the column construc
tions. 

The various aspects of liquid-solid semi-flui
dization which have been studied and reported 
earlier by different authors include the predic
tion of minimum and maximum semi-fluidiza
tion velocities (1,2,3,4), packed bed formation 
(5,6,7), and pressure drop across a semi-fluidi
zed bed (8). Although considerable information 
is available for semi-fluidization characteris
tics of close-cut particles in liquid-solid and 
gas-solid systems, behaviour of mixed particle 
systems has not been touched with. An attempt 
has therefore been made here to develop a cor
relation for such systems which will relate the 
ratio of maximum semi-fluidization velocity to 
minimum semi-fluidization velocity with the 

system parameters. This information will be 
quite useful for the design of MT reactors. 

Experimental Set-up: 
The experimental set up used in the pre

sent study is described in Fig. 1. The semi-
fluidizer is a perspex column of 2.54 cms. in
side diameter and 100 cms. long inserted bet
ween two flanges and provided with an inclin
ed feeder at a height of about 21.0 cms. from 
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the base for intermediate addition and removal 
of materials to the column. A movable restraint 
made up of 100 mesh stainless steel screen is 
placed between two perspex rings, the outside 
diameter of which is very nearly the same as 
the inside diameter of the column. With the 
help of a 3 mm. diameter brass rod this res
traint can be moved to any position within the 
column. A rotameter is included in the liquid 
line and the fluid is recirculated by means of 
a pump. Two pressure taps, one just below 
the bottom screen and the other at the top of 
the column are provided to record the bed 
pressure drops. The inlet temperature of liquid 
is noted by a thermometer. 

Results and Discussion: 
Altogether 40 sets of runs were taken 

using various mixtures of a coarse (14/16 BSS) 
and a fine (44/52 BSS) size of dolomite parti
cles to study the effects of various system of 
parameters on G osf values. The mixtures can be 
called homogeneous with respect to density as 
only one type of material was used. Proper
ties for fluids and the characteristics of solid 
mixtures used in the experiments are given in 
Table 1 and 2 respectively. 

Production of the onset of semi-fluidiza
tion velocity for mixtures: Based on 
exhaustive experimentation the author has 
given the following correlations for the pre
diction of the maximum and the minimum 
semi-fluidization velocities for single-sized 
particles in liquid-solid systems (9). 

The experimental values of Go s f have been 
obtained from the pressure drop vs. mass velo
city plots and have been given in Table-3. 
It is observed that the the onset of semi-flui
dization velocity is little affected by the initial 
static bed heights (Fig. 2) and hence average 

With (dp)avg the values of Gmsf have 
been calculated by equation (1) and the same 
have been used in equation (2) to obtain 
values. . 

values can be used for such cases. Moreover 
bed expansion ratio and mixture characteris
tics have profound influence on the onset of 
semi-fluidization velocity. With the increase of 
bed expansion ratio, the onset velocities in
crease (Fig. 3) whereas with the increase of 
fine concentration in the mixture the values 
decrease (Fig. 4). 

The experimental values of Gosf have been 
compared in Table 4 with those obtained for sin
gle sized particles by equation (1) & (2) modi-
fled with respect to particle size. In majo
rity of the cases the deviations lie within 



+ 25% to —7.0%. It has also been found that 
the calculated values for mixtures M3, M4 and 
M5 deviate comparatively more from the ex
perimental values. In all these cases, the ex
perimental values are lower than the calculat
ed ones. Average values of particle size have 
been used for calculation, whereas in an actual 
semi-fluidization experiment with mixtures, it 
is always possible that the fines will move at 
a faster rate than the coarser ones and reach 
the top restraint earlier, thus indicating a value 
of Gosf, which will be much less than the 
value calculated on the basis of average parti
cle diameter of mixtures. This is more appre
hended in the case of semi-fluidized bed con
taining appreciable fines, say in the range of 
30-70%. 
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