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Table 1 Geometry of porous plates employed

dy F T, dy

Plate [mm] [%] [mm] [mm] Remarks
BPF-5 500 36 19 2-4 Acrylonitrile-
BPF-12 400 36 19 0.8-1.7  butadiene-styrene
BPF-23 300 36 19 0.5-0.8 resin (ABS resin)
BPF-26 200 36 19  04-07

P-150 400 45 5 1

P-120 300 43 5 0.828

P-100 230 40 5 0.575 Brass

P-70 165 38 5 0.461 (Miyahara et al.,

P-20 90 33 5 0.243 2001)
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Fig. 2 Liquid-phase volumetric mass transfer coefficient
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Fig. 6 Gas-liquid interfacial area
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Fig. 7 Correlation of gas-liquid interfacial area
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Nomenclature

Ap = cross-sectional area of downcomer, m?

Ar = cross-sectional area of riser, m?

ar = specific interfacial area per unit gas-liquid
dispersion volume in riser, m’!

ar = specific interfacial area per unit gas-liquid
dispersion volume in column, m

ay = bubble diameter, m

dy = hole diameter of porous plate, m

d, = particle diameter, m

dys = Sauter mean bubble diameter, m

F = free area

4fc = Doppler signal of rising bubble, 1/s

liquid-phase mass transfer coefficient, m/s
kiag  =liquid-phase volumetric mass transfer coefficient
based on gas-liquid dispersion volume in riser,
1/s
kiar = liquid-phase volumetric mass transfer coefficient
based on gas-liquid dispersion volume in column,
1/s
= number of bubbles
= refractive index of air
= total time of sampling, s
= plate thickness, m
=time, s
= bubble rise velocity, m/s
= superficial gas velocity, m/s
= gas holdup in riser
local gas holdup in riser
liquid viscosity, Pa-s
= wave length of He-Ne Laser, m
= surface tension, N/m
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Effect of Porous Plate Material on Mass Transfer in
External-Loop Airlift Bubble Column
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Experiments were carried out to understand the effect of gas distributor material on mass transfer
characteristics in external-loop airlift bubble column with a porous plate in air-water system. As a result, the
use of hydrophilic porous plate causes the remarkable increase in liquid-phase volumetric mass transfer
coefficient compared with hydrophobic one. This is probably due to the fact that small bubbles, being based on
the small contact angle of gas-liquid interface at the plate, are formed at hydrophilic porous plate, leading to the
formation of large gas-liquid interfacial area. The liquid-phase volumetric mass transfer coefficient for both
hydrophilic and hydrophobic porous plate, however, can be correlated with the same correlation equation.

Keywords: external-loop airlift bubble column; mass transfer; porous plate; porous plate material.



