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SEMI-FLUIDIZATION, a recent development 
in the field of fluid-solid contact operations, 
is highly suitable for mixed and tubular re

actors1. A semi-fluidized bed is a compromise be
tween the packed and the fluidized bed conditions, 
eliminating certain drawbacks of both these opera
tions2. The introduction of a porous disc or sieve 
in a conventional fluidizer arrests the free upward 
motion of the particles and results in the formation 
of a semi-fluidized bed consisting of a top packed 
section and a bottom fluidized portion. 

Investigations dealing with the various aspects 
of liquid-solid semi-fluidization3 have been reviewed 
by Roy and Sarma4'5. Very little information is 
available in the field of gas-solid semi-fluidization. 
In a recent communication6, the present authors 
reported some data on gas-solid semi-fluidization. 
This paper presents a correlation, which relates the 
ratio of the minimum semi-fluidization velocity to 
the minimum fluidization velocity with the system 
parameters. 

Fig. 2, a typical plot of bed pressure drop against 
fluid mass velocity is given. The onset velocities 
of semi-fluidization have been evaluated from similar 
plots and are given in Table 2. 

Prediction of minimum semi-fluidization velocity 
from minimum fluidization velocity — The onset of 
fluidization and semi-fluidization represent the two 
consecutive sequences of operations of the semi
fluidization phenomena. While the former corres
ponds to the initiation of particle movement in a 
fluid-solid bed, the latter indicates the fluid velocity 
at which the first particle of the bed touches the 
top restraint of the semi-fluidizer. For finding the 
minimum fluidization velocity, several correlations 
are available in literature8. One of the most gene
ralized equations is the one derived by Leva and 
coworkers9, which is valid over a wide range of 

Experimental Procedure 
The set-up used (Fig. 1) is a conventional semi

fluidizer made of perspex column of 4.5 cm int. 
diam. and 57 cm length. The bottom grid con
sists of a 150 mesh screen. The movable restraint 
is made of 80 mesh brass screen. The air flow rate 
was measured by an orificemeter. The bed pres
sure drops were measured with the help of two sets 
of manometers. While taking a run, a definite 
amount of material is charged into the column and 
the bed height noted. The movable restraint is 
adjusted for a fixed bed expansion ratio. With 
increase in air flow rate, pressure drops across the 
bed and the top bed formations are noted. The 
static and expanded bed porosities are determined 
in separate experiments. The surface area of the 
particles and the shape factor have been determined 
by the air permeability method7. Fig. 1 — Experimental se t -up: Schematic diagram 

[(1), (3) manometers for orificemeter; (2), (4) manometers for 
bed; (5) semi-fluidizer, (6) movable restraint assembly; 
(7) top res t ra int ; (8) inclined feeder; (9) distributor; 
(10) flexible connection; (11) orificemeter; (12) reservoir; 
(13) compressor; (14) s t ructure; (15) base plate support ; 
(16) clamp; (17) manometer panel board; (18) line pressure 
gauge; (19) reservoir pressure gauge; V1 V5, V7 bypass 

valves; V2, V3, V4 control valves; and V6 solid valve] 

Results and Discussion 
Two spherical and four non-spherical materials 

of different size fractions were used (Table 1). In 
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the experimental data. The deviations are given 
in Table 2, and it is seen that the spherical materials 
show lesser deviation. 

It should, however, be noted that the present 
study was confined only to two spherical materials 
and as such, the effect of sphericity, if any, could 
not be properly ascertained. Further work to study 
this aspect is necessary. 
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