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SHORT ABSTRACT 

 

The thesis reports the experimental works which were carried out in the batch and continuous modes in the two- and 
three-phase systems to examine the effects of the concentration of the ionic (i.e., cationic and anionic) and non-ionic 
surface-active agents, particle size, slurry concentration, superficial gas velocity, and superficial slurry velocity on the 
gas holdup. The frictional pressure drop characteristics in a two- and three-phase flotation column was studied in the 
presence of different surfactants. The dispersion number was computed and analyzed in a three-phase counter-
current flotation column. The velocity distribution model was used to analyze the axial dispersion phenomenon. The 
parameters of the velocity distribution model, dispersion due to bubble motion, and the velocity distribution 
characteristic factor were also determined under the given experimental conditions. The bubble size and its 
distribution in the coal slurry were studied and enunciated. The effects of the superficial gas velocity, slurry 
concentration, particle size, surfactant concentration, and axial height were enunciated. Experiments were conducted 
in a continuous flotation column to determine the degree of entrainment of the coal particles, and to examine its 
dependence on surfactant concentration, particle size, slurry concentration, superficial gas velocity, and superficial 
liquid velocity. Experiments were carried out to interpret the effects of different operating variables in the presence of 
cationic and anionic surfactants on the recovery of fine coal particles in the flotation column. The kinetics of the 
cumulative recovery was determined. The flotation rate constant and induction time were analyzed based on the 
recovery efficiency, incorporating the stability, attachment, and collision efficiencies of the particles with the bubbles. 
The thesis work may be helpful in mineral industry in the relevant field. 
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