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ABSTRACT 

Experimental data are reported on the gas holdup in 

0.10m, 0.20 m, 0.38 m and 1.0 m diameter bubble columns employing 

water and highly viscous pseudoplastic CMC solutions. Transient 

conductivity or pH measurements were carried out to measure 

mixing time. Nine different gas sparger designs were employed 

to study the possibility of optimum sparger design in a 1.0 m 

diameter bubble column. Single bubble size and its rise velocity 

through a pseudoplastic non-Newtonian (CMC) liquid pool were 

studied by a eine photographic technique with a 16 mm high speed 

camera. The major results from the above studies are 

A flow transition chart has been developed to predict 

the flow regime for highly viscous pseudo-plastic non-

newtonian systems in bubble columns for a wide range of 

operating parameters. Effective critical viscosity at 

the transition from churn-turbulent to slutj flow regime 

for different column diameters is also predicted. 

P correlation for the gas holdup in the churn turbulent 

regime has been presented covering a wide range of operat-

ing parameters as 

0.6 -0.22 -0.15 
= 0.171 UG  parr 	D 

with a standard deviation of 0.01 for UG.:0.03 MS 

and 0.10 mD.'1.0 m. This will he useful to design 

industrial size bubble columns treating viscous pseudo-

plastic non-Newtonian solutions. 
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The inviscid liquid circulation model has been found to 

be applicable for non-Newtonian systems as well in large 

diameter bubble columns. Although the liquid employed 

is viscous, it is shown that the inviscid circulation 

model explains the data extremely well. 

A now method has been developed to obtain the volume-to-

surface mean bubble diameters using the estimated isolated 

bubble rise velocities from bubble column experiments. 

The drag coefficient relation of Hirose and Moo-Young 

is found to be valid for single rising bubbles in CMC 

solutions. The isolated bubble rise velocity reaches a 

constant value of about 0.30 mis for a bubble size range 

of 10-18 mm for CMC concentrations studied here. 

Experimental mixing time data have been reported in 

bubble columns employing CMC solutions with different 

ratios of clear liquid height to diameter. An expression 

has been developed to predict the liquid circulation 

time required for complete mixing. The liquid mixing 

behavior is explained in terms of the average liquid 

circulation velocity. The equivalent path lengths for 

lag time, bulk mixing time and diffusion time are found 

to be (0.5D+H) (0.5D+H) and 5D respectively. A mathe-

matical expression has been derived to predict the mixing 

time. 



Optimization of gas sparger design with respect to gas 

holdup and mixing time data is possible. 

Standard graphs and design equations have been 

developed which enable quick design and evaluation/ 

optimization of continuous or semi-batch bubble columns 

treating Newtonian and non-Newtonian liquids. 

t* * 
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