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Abstract 

The present work experimentally studies the influence of vibration and gas velocity on the density­

induced segregation of particles in a pseudo-2D vibrated fluidized bed. One half of the particles of the bed 

are ballotini spheres of density 2500 kg/m3 and the other half are heavier ceramic particles of density 4100 

kg/m3 or 6000 kg/m3. Digital Image Analysis is used to characterize the rate and extent of particle mixing 

with time for different gas velocities, vibration amplitudes and frequencies. The results of the experiments 

indicate that the vibration strength and the gas velocity have an important effect on both the evolution 

and the final extent of density-induced particle segregation. It was observed that by introducing vertical 

vibration to a bed that is fluidized close to mínimum fluidization conditions the rate of segregation and the 

final segregation index of a mixture of light and dense particles is enhanced. However, for vibration strengths 

greater than a critical value around 3-4, the degree of segregation decreases due to a more vigorous three 

dimensional mixing of particles in the bed. 
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l. Introduction

Many operations in the chemical and energy-conversion industries rely on the fluidization of heteroge­

neous materials. During fluidization, particles of different densities can segregate even if they are of the 

same size [1]. Segregation can be used to separate granular materials, but it should be avoided in processes 

requiring well mixed particles and a uniform distribution of the fluidizing gas [2]. Thus, an understanding of 

segregation on a fundamental level is paramount to identify effective measures to control it. One approach 

to control segregation is mechanical vibration of the bed vessel. In mechanically vibrated fluidized beds, the 

oscillation movement of the bed vessel is transmitted to the interior of the bed and affects the dynamics of 
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