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Flow field and mass transfer characteristics

in airlift wastewater treatment reactor
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Abstract: The influence of the diameter of the guide tube, the superficial gas velocity, the height of the liquid level,
the viscosity and the surface tension on the flow field and the oxygen mass transfer coefficient in the airlift reactor
were studied. The air-water cooling model experiment was applied to simplify the analysis of the air-lift reactor. As
the diameter of the guide tube increased, the gas holdup, liquid velocity and oxygen mass transfer coefficient were
increased, and the optimal guide tube diameter was 120 mm. The apparent gas velocity showed a critical value of
3.0x107° m/s. Below this critical value, characteristic parameters such as gas holdup, liquid velocity in the descend-
ing section, and volumetric oxygen mass transfer coefficient increased rapidly with the increase of gas velocity.
Above the critical value, the characteristic parameters increased slowly. The gas holdup and volumetric oxygen mass
transfer coefficient decreased with the increase of the position height, and the liquid velocity in the descending sec-
tion increased, and the optimal liquid level height was 900 mm. The gas holdup and volumetric oxygen mass transfer
coefficient decreased with the increase of liquid viscosity, and the gas holdup and volumetric oxygen mass transfer
coefficient increased with the decrease of surface tension.
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Fig. 1 Schematic diagram of airlift reactor experiment
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Fig. 2 The influence of different diameters of the guide tube on gas holdup , liquid velocity and volumetric oxygen mass transfer
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Fig. 3 The influence of different superficial gas velocity on
gas holdup, liquid velocity and volumetric oxygen
mass transfer coefficient
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Fig. 4 The influence of different liquid level heights on gas holdup, liquid velocity and volumetric oxygen mass transfer coefficient
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Fig. 5 The influence of different viscosities on gas holdup
and volumetric oxygen mass transfer coefficient
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Fig. 6 The influence of different surface tensions on gas
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