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Change of a Single Rising Bubble Motion by Attachment of Surface Active Surfactant
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The effect of a surfactant on the motion of a single ascending bubble was experimentally investigated
using high-speed visualization in a 1-pentanol and purified-water system. The bubble-interface
vibration is damped down with increase in the 1-pentanol mass concentration. Shifts of the amplitude
and frequency of the bubble trajectory were quantitatively confirmed. The frequency reached the
minimum at a 1-pentanol mass concentration of 200ppm; after that, the frequency increased. Contrary,
amplitude reached the maximum at a 1-pentanol mass concentration of 200ppm. Also, under a high
concentration of the surfactant, the bubble drift motion was not observed any longer. Furthermore, the
bubble motion is compared with the motion of a spherical solid particle which has no interface
vibration. The drag coefficient of the bubble becomes closely similar to that of the solid particle in
consequence of adsorption of the 1-pentanol on the bubble-interface.
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(a) Water vessel, (b) Needle, (¢) Optical sensor,
(d) Camera, () Continuous LED,

(f) Function generator, (g) Camera, (h) Pulse LED.
Fig. 1 Schematic of experimental setup.
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Table 1

D,,, Re, frequency, amplitude, aspect ratio at each conditions.

Concentration [ppm]} 0 50 100 | 200 | 300 | 400 | 500

D., [mm] 2.5352.53412.522 |2.497 |2.477 |2.478 | 2.470
Re 780 | 773 | 753 | 685 | 604 | 571 | 541

Frequency [Hz] 7361 605540 | 479 | 5.67 | 6.31 | 77.86

Amplitude [mm] | 6.36 | 8.67 | 10.96]| 11.43| 7.59 | 592 | 5.17

Aspect ratio 048 | 0.51 [ 0.56 ] 0.71 ] 0.82 | 0.85 | 0.87
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Fig. 2 Velocity component.
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Fig. 3 Curvature fluctuation.
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Fig. 4 Drag coefficient.
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