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Mass Transfer Influenced by Wave Motions Appearing on
Gas-Liquid Interface Exposed to Turbulent Flow

Takehiko KUMAGAI, Manabu IGucHi, Tomomasa UEMURA and Noriyoshi YONEHARA

Synopsis : Wave motions appear on the surface of a single-bubble rising in liquid when the bubble Reynolds number exceeds a certain critical value.

Such wave motions enhance the mass transfer from the bubble to the liquid especially under the condition that the bubble surface is contami-

nated by surfactant. This is caused by surface renewal due to the wave motions. The mass transfer coefficient under this condition was experi-

mentally measured using a simplified model. Water and CO, gas were used as the working fluids. Two empirical equations for the mass trans-

fer coefficient were proposed.

Key words : gas-liquid mass transfer; surface renewal; wave motion; contaminated water; turbulence intensity.
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Fig. 2. Schematic diagrams of apparatus (Lance).

Table 1. Dimensions of inner lance (unit: mm).

Lance-2 Lance-3 Lance-4

Inner diameter 219 176 79
Outer diameter 25.0 20.0 10.1
Thickness of lance 1.6 1.2 1.1
CO, Gas
) Flow
traightner Ny control
valve

.
De-ionized water : Total 400

Fig. 3. A schematic diagram of apparatus.
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Fig. 5. Variations of calculated and measured values of
mass transfer rate with bubble height.
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A
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d :lance diameter

dg : diameter at middle height
A :side area

dy : bottom diameter

Ay : bottom area

H :bubble height

Fig. 6. Estimation of mass transfer rate from conical bub-
ble.
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Fig. 8. Variation of mi(meas.)/m(calc.) ratio with bubble
height (contaminated face model).
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model.
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