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Study on bubble diameter sistribution in bubble column under ultrasonic field

Z0U Hua-sheng, CHENG Xiao-ping, ZHOU Chao
(School of Chemistry and Chemical Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: The bubble Sauter diameter distribution in radial and axial orientation versus the superficial gas velocity
has been investigated in an air-water bubble column with a bubble feature measuring system called duplex conductivity
probe under ultrasonic field of one frequency or multi-frequency. The results show that,the bubble Sauter diameters at the
central line of the column are obviously reduced because of the remarkable effect of ultrasonic field. The maximum
reducing extent is about 55% . Under ultrasonic field ,the bubble Sauter diameter increases as the superficial gas velocity
rises until to 0. 06 m/s,then the diameter almost keeps constant. And the bigger bubbles are potentially concentrating in
the central zone of the column,while the smaller bubbles appear near the wall of the column. The biggest bubble diameter
appears at the central line of the column. The results also suggest that the bubble Sauter diameter distribution rises as the
distance from the gas distributor increases and the frequency of the ultrasonic field has influence on the bubble Sauter
diameters. The bubble Sauter diameters effected by multi-frequency reverbrating ultrasonic field are smaller than those by
single frequency ultrasonic field. So multi-frequency reverbrating ultrasonic field such as produced from the combination
of 20-50-100 kHz is favorable for generating smaller bubbles and more turbulent which can enlarge the bubble surface,
then prolong the bubble residence time,and finally enhance the mass transfer between gas-liquid phases.
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