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Abstract

The objectives of this research are to evaluate and compare the oxygen transfer coefficients(Ky,) in both a general bubbles
reactor and a micro-nano bubbles reactor for effective operation in sewage treatment plants, and to understand the effect on
microbial kinetic parameters of biomass growth for optimal biological treatment in sewage treatment plants when the
micro-nano bubbles reactor is applied. Oxygen transfer coefficients(Ki,) of tap water and effluent of primary clarifier were
determined. The oxygen transfer coefficients of the tap water for the general bubbles reactor and micro-nano bubbles reactor
were found to be 0.28 hr' and 2.50 hr”, respectively. The oxygen transfer coefficients of the effluent of the primary clarifier
for the general bubbles reactor and micro-nano bubbles reactor were found be to 0.15 hr” and 0.91 hr'', respectively. In order
to figure out kinetic parameters of biomass growth for the general bubbles reactor and micro-nano bubbles reactor, oxygen
uptake rates(OURs) in the saturated effluent of the primary clarifier were measured with the general bubbles reactor and
micro-nano bubbles reactor. The OURs of in the saturated effluent of the primary clarifier with the general bubbles reactor and
micro-nano bubbles reactor were 0.0294 mg O-/L - hr and 0.0465 mg O,/L - hr, respectively. The higher micro-nano bubbles
reactor's oxygen transfer coefficient increases the OURs. In addition, the maximum readily biodegradable substrate utilization
rates(Kms) for the general bubbles reactor and micro-nano bubbles reactor were 3.41 mg COD utilized/mg active VSS - day
and 7.07 mg COD utilized/mg active VSS - day, respectively. The maximum specific biomass growth rates for heterotrophic
biomass(zmax) Were calculated by both values of yield for heterotrophic biomass(Yw) and the maximum readily biodegradable
substrate utilization rates(Kms). The values of zimax for the general bubbles reactor and micro-nano bubbles reactor were 1.62
day™ and 3.36 day, respectively. The reported results show that the micro-nano bubbles reactor increased air-liquid contact
area. This method could remove dissolved organic matters and nutrients efficiently and effectively.

Key Words : General bubbles, Maximum specific biomass growth rate, Micro-nano bubbles, Oxygen transfer coefficient,
Oxygen uptake rate, Volumetric oxygen transfer rate(VOTR)
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Table 1. Analytical methods at oxygen transfer coefficients and kinetic parameters for biomass growth

Parameters Units Methods and Apparatus
Kia hr' dC/dt = Ki(Cs-C)
Oxygen transfer efficiency g Oy/hr N =Kuiaeo * Cso) * V
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Fig. 3. Comparison of oxygen-mass transfer coefficient(Ky.) between GB and MNB reactors.

Table 2. Comparison of oxygen mass transfer efficiency between GB and MNB reactors
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MNB reactors in effluent of primary clarifier.
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