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Prediction of Maximum Semi-Fluidization Velocity 
for Heterogeneous Mixtures in Liquid-Solid Systems 

The necessity of a generalized correlation for the prediction of 
maximum semi-fluidization velocity is emphasized. Values of 
the maximum semi-fluidization velocity, obtained from experi
mental investigations, have been compared with those from a 
theoretical equation, developed earlier for single-sized particles; 
and the deviations have been critically examined. 

VARIOUS ASPECTS OF LIQUID-SOLID 
semi-fluidization have been studied and reported 
by different authors. These include the prediction 

of minimum and maximum semi-fluidization velocities,1- 4 

packed bed formation,5-7 and pressure drop across a 
semi-fluidized bed.8 So far as the liquid-solid system is 
concerned the literature relating to the behaviour of the 
mixed particles' system is very limited,9'10 as compared 
to the information available for close-cut particles. 

Here an atempt has been made to calculate the 
maximum semi-fluidization velocities, in the case of 
various heterogeneous mixtures, by the equation deve
loped for single-sized particles incorporating suitable 
modifications and comparing the same with the experi
mental values. 

Experimental Set-up 
The details of the experimental set-up used in the 

present study have been given in an earlier paper.9 

Results and Discussion 
Altogether 32 sets of runs were taken using different 

combinations of 36/44 B.S.S.-size of dolomite, chrom-
ite, baryte and iron ore particles to study the effects 
of various system parameters on (maximum semi-
fluidization velocity) values. The mixtures can, be 
called heterogeneous with respect to materials, as only 
one particular size of materials, i.e. 36/44 B.S.S. was 
used. The characteristics of solid mixtures and the ranges 
of variables studied are given in Table I. 

One of the authors has given the following correla
tion for the prediction of maximum semi-fluidization 
velocities for pure components in a liquid-solid system,10 
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The experimental values of Gmsf have been obtain
ed from the packed bed formation vs. mass velocity 
plots, and it has been observed that the maximum semi-
fluidization velocity is little affected by both static bed 
height and the bed expansion ratio (Figures 1 and 2 
respectively). However, the mixture characteristics have 
profound influence on the maximum semi-fluidization 
velocity (Figure 3). 

The experimental values of Gmsf have been com-
pared in Table II with those obtained by equation (1). 
The deviations are found to lie within ±10%. Further, 
it is found that in all the cases except one the experi
mental values are higher than the calculated ones. 
This may be due to the fact that in the case of calculated 
values, the average values of density have been used for 
the mixtures, whereas in actual experiments, fluid 
velocities necessary to lift the denser particles will be 
higher than those calculated on the basis of the average 
(weighted) particle density of mixtures. 
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