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Visualization of liquid motion and mass transfer around a single rising bubble via PIV + LIF
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Liquid motion and mass transfer around a single bubble was experimentally investigated. High resolution
PIV and LIF methods using a high-speed-video camera enable simultaneous visualization of the liquid
motion and mass transfer around a single bubble. Dissolution process of a CO, bubble (2.8mm diameter)
rising in a zigzag trajectory was observed. As a result, the dissolution of CO, intensively depended on the
surrounding liquid motion, especially horse-shoe type vortices. Moreover, in order to evaluate the effects of a
surfactant on the mass transfer from the bubble, 1-pentanol was added. We clarified that the change of the
separation phenomena due to the Marangoni convection affects both the liquid motion and the mass transfer.
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(a) Water vessel, (b) Needle, (c) Laser sensor,
(d) High-speed Camers, (€) Continuous LED,
(f) Argon ion laser, (g) function generator, (h) Rod lens.

Fig. 1: Schematic of experimental setup
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Table 1 Liquid property

1-pentanol Surface tension ~ Viscosity
concentration[ppm] [mN/m] [mPa-s]
0 75.2 0.83
500 70.1 0.84
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Fig. 2: hairpin vortex behind the bubble
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Fig. 3: vorticity field after the invertion point
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Fig. 4: bubble wake in the 1-pentanol contaminated water
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