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IN VIEW of the distinct advantages of a hetero
geneous semifluidized bed, it is a prerequisite for 
clearly understanding the dynamics of the system 

and the interrelations between the relevant process 
parameters. Although various aspects of gas-solid 
semifluidization for close-cut particles have been 
reported in the literature,1 very little information2 

is available for mixtures of a heterogeneous nature. 
In this communication correlations relating to 

gas-solid semifluidization characteristics ( viz. the 
minimum and maximum semifluidization velocities 
and semifluidized bed pressure drop ) of the 
heterogeneous binaries of spherical particles have 
been reported. 

Experimental 
Semifluidization characteristics of five different 

binaries (mustard seed, sago, glass bead and urea) 
in the proportion of 50:50 with varying static bed 
heights and bed expansion ratios have been studied. 
Three different particle sizes for a 50:50 mixture of 
mustard seed and sago and five different mixture 
proportions of mustard seed and glass bead have also 
been investigated. The ranges of variables studied 
appear in Table 1. 

Development of Correlations 
Based on the experimental data and from a 

dimensional analysis approach, the following correla-



tions have been developed to predict the semiflui
dization dynamics for heterogeneous binaries of 
spherical particles, 

Minimum semifluidization velocity 

A theoretical equation has also been developed for 
the prediction of the minimum semifluidization 
velocity from the bed expansion data (incorporating 
the influence of particle interaction), from a hindered 
settling approach (3) through Steinour's concentration 
correction term, The equation is 

Results and Conclusion 
The values for minimum semifluidization 

velocity have been found from the bed pressure 
drop versus mass velocity plots obtained from 
diverse experimental conditions, viz. binary types, 
mixture proportions, particle size, static bed height 
and bed expansion ratio. These values have been 
compared with the corresponding ones obtained 
with the help of equations ( l.B ) and ( 6) . 
Experimental values for maximum semifluidization 
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velocity were obtained from the extrapolation of 
the fractional packed bed formation 
versus mass velocity plots and then compared with 
those calculated from equation-( 2.B. ). Values of 
the semifluidized bed pressure drop for sixty-two 
cases obtained in different experimental runs have 
been compared with the corresponding calculated ones 
obtained with the help of equations ( 3 ) and ( 4 ). 

The correlations developed will be useful for 
the prediction of gas-solid semifluidization charac
teristics of heterogeneous binary mixtures of spherical 
particles. 
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