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Abstract — Characteristics of bubbling behavior and bubble properties were investigated in a gas-liquid countercur-
rent bubble column of in diameter 0.152 m and 3.5 m in height, respectively. Effects of gas and liquid velocities and
bubble distribution mode(even, wall-side, central or asymmetric distribution) on the bubble properties such as chord
length, frequency, rising velocity and holdup in the reactor were measured and examined by means of dual resistivity
probe method. The bubble size, frequency and holdup increased with increasing gas(U;) or liquid velocity(U,). The
rising velocity of bubbles increased with increasing U;,whereas decreased with increasing U;. The uniformity of bubble
size distribution and bubble holdup decreased when the distribution mode of bubbles at the gas distributor was changed
from even to wall-side, central or asymmetric. The central distribution of bubbles was better than asymmetric mode but
worse than wall-side distribution, in considering the bubble holdup and uniformity of distribution.
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Table 1. Composition of the concentrated synthetic wastewater
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Fig. 1. Experimental apparatus.

1. Liquid calming section 8. Vent line

2. Liquid distributor 9. Control valve

3. Gas distributor 10. Reservior

4. Resistivity probe 11. Gas flowmeter

5. Amplifier 12. Liquid flowmeter

6. Lab. card 13. Air compressor

7. Computer 14. Liquid pump
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Fig. 2. Probability density of bubble chord length in gas-liquid counter
current bubble column bioreactors(U,=0.03 m/s, U,=0.01 m/s).
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Fig. 3. Effects of bubble distribution mode on the bubble chord length
in gas-liquid countercurrent bubble column bioreactors.
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bution mode; even distribution).
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Fig. S. Probability density of bubble rising velocity in gas-liquid counter-
current bubble column bioreactors(U;=0.03 m/s, U,=0.02 m/s).
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Fig. 7. Effects of gas velocity on the bubble rising velocity in gas-lig-
uid countercurrent bubble column bioreactors(bubble distri-
bution mode: even distribution).
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