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Hydrodynamics and Bubble Plume Mass Transfer Characteristics
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Abstract; The study of non-Newtonian fluid flow and gas-liquid mass transfer under the coordinated
operation of aerator and flowmaker in microporous aeration oxidation ditch is helpful to optimize the
design and efficient operation of the oxidation ditch. Tap water and carboxyl methyl cellulose (CMC)
aqueous solution with different mass fraction were selected to study the hydrodynamics and mass
transfer in microporous aeration oxidation ditch by accounting for the effect of aeration rate, cross

flow strength, aerator arrangement and liquid phase rheological properties. The experimental results
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show that the rheological properties of liquid phase have great influence on the hydraulic and mass
transfer parameters in microporous aeration oxidation ditch. Compared with the clean water, the flow
velocity at the bottom of the ditch is smaller and the volumetric oxygen mass transfer coefficient is
lower than those in CMC aqueous solutions. The cross flow velocity at the bottom of the ditch decrea-
ses first and increases then with the increase of aeration rate. Based on the dimensional analysis, di-
mensionless correlations of bubble diameter and oxygen mass transfer coefficient are obtained. It can
provide a theoretical basis for the purpose of saving energy and optimizing operation of the
microporous aeration oxidation ditch system.

Key words: microporous aeration oxidation ditch; bubble plume; non-Newtonian fluid; cross flow;

mass transfer
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