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Abstract — The gas hold-up has a strong relationship with the size distribution and rising velocities of bubbles in
a bubble column. Therefore, many previous researchers have studied on the hydrodynamics focusing on the bub-
ble size variation in bubble column. In this study, the bubble behavior was influenced by partitioning porous plates
installed at a certain height in a trayed bubble column. The gas hold-up was increased in non-sparging region (H/D
> 5) as well as sparging region. We identified the effect of the partitioning porous plate using three trayed bubble
columns with different reactor geometries. Furthermore, the bubble break-up frequency and size distribution were
observed before and after individual bubbles penetrated through the plate. The arrangement of the plates was also
investigated using a 0.15-m-in-diameter bubble column. Based on the result, we applied this design concept to a
0.36-m-in-diameter, 22 m tall trayed bubble column and identified the effect of the partitioning porous plate on the
gas hold-up increase.
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Fig. 1. Three trayed bubble columns with different geometries.
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Fig. 3. Effect of the partitioning porous plate on overall gas hold-up.
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u : rising velocity of a individual bubble[m/s]

u; : gas superficial velocity[m/s]

o surface tension of liquid phase[N/m]

d, :bubble diameter[m]

g : gravitational acceleration[m/s’]

H : reactor height[m]

D :reactor diameter[m]

€, :gas hold-up[-]

p, : liquid density[kg/m’]

P, :gas density[kg/m’]

APy, : pressure difference for constant column height before gas
bubbling

AP, : pressure difference for constant column height after gas bubbling
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