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M E  Study of Surface Aeration without Sparging in Mixing Vessel

Surface aeration in mixing vessel without gas sparging is commonly adopted in many
chemical processes, such as hydrogenation in polymerization process, ethylene oxide
additional reaction in surfactant industries, and Dbiological oxidation for the
wastewater-treatment in environmental industries. In the literature concerned with gas-liquid
mixing, most of all previous investigations are tested with gas spaxging. Only a few of those
are concerned with surface aeration without gas sparging, but their test conditions are
restricted to constant liquid depth with small impellers. However, there are many cases where
the liquid .depth changes during operation and using several type of impellers in actual
industries. Therefore, the aim of this study is to investigate the surface aeration phenomena
without -gas sparging at various liquid depths using a disk turbine (DT) and large paddle
impeller Maxblend®(MB).

Beginning of this study, flow pattern was investigated by 3 different methods, i.e., optical
observation, computer fluid dynamics (CFD) and 3-D image processing. Results of these 3
methods were in good agreement and the reliable flow pattern has been found out.

Next experimentai studies were carried out in concern with gas hold-up, power consumption
and mass transfer coefficient (kia). As the results, surface aeration was observed the combined
effect of surface renewal, gas entrapment and splash, conclusively the unique equation of
kia, correlated with the power decrement ratio and impeller submergence depth, was obtained.

Using these experimental knowledge, we proposed the new impeller. After estimation based
on the kal concept, 12m> reactor was retrofitted with the new impeller. Finally the actual
operation time of 17 hours was found to be strictly identical to our estimation, that is 75%
reduction of the conventional 70 hours. This result shows the advantage of new impeller based
on this investigation and the very good quality of the estimation procedure in industrial

processes.
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