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Study on Modulating Shape and Velocity of Meso-Scale Bubble Using Surfactants

LIU Yanyan, LI Yanpeng, ZHU Tingting

(School of Environmental Science and Engineering, Chang’an University, Xi'an 710064, China)

Abstract: Experiments were conducted on the variations of shape and velocity of single bubbles
during rising in three types of surfactant solutions with different concentration in order to effec-
tively modulate the behavior of meso-scale bubbles in bubbly flow. Single bubbles with the size of
1. 3-6 mm were generated in a square glass column, and the instantaneous motion of single bub-
bles was recorded using a high-speed camera. Then bubble shape and velocity were determined
from the recorded frames using the image analysis software. The results show that the right con-
centration of surfactants used here would dampen bubble deformation, reduce shape oscillation
amplitude and slow down the bubble rise velocity significantly due to the Marangoni effect. The
addition of 0. 15 mmol/L Triton X-100 would reduce the oscillation amplitude of the bubble aspect
ratio by 57% while the addition of 0. 05 mmol/L Triton X-100 would lower the terminal velocity
of bubbles by 35% compared with those in pure water. Moreover, The bubble shape oscillation
would influence the bubble transient velocity. It seems that under the present experimental condi-
tions, the modulation effect of the addition of different types of surfactants on meso-scale bubble
behavior is quite different. The addition of Triton X-100 has stronger effect on the modulation
than the addition of Polyethylene glycol or n-Pentanol.

Keywords: surfactant; meso-scale bubble; bubble modulation; high-speed photography
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