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Abstract This study examined the DO concentration distribution and ORP distribution using microbubbles on
pilot-scale aeration tanks. As a result of MLSS mixing and oxygen transfer phenomenon using microbubbles, different
DO concentrations were observed depending on the circulation of the liquid with the microbubble supply location on
the lateral of an aeration tank. The simulation results of CFD (computational fluid dynamics) program showed that
MLSS mixed with a microbubble supply in the middle the reactor is much better than on the left side of the reactor.
A single reactor containing an anaerobic, anoxic, and aerobic zone, was evaluated without partition according to the
location of the microbubble supply based on the experiments and CFD analysis. MLSS was separated into solid-liquid
by the microbubble supply in the aeration tank. Consequently, selecting the appropriate microbubble size is important
for MLSS mixing and was maintained at the proper DO concentration for biological treatment.

Keywords : Aerator, Dissolved oxygen(DO), Microbubble, Sewage treatment, Single reactor
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Table 2. Operation condition

Items Condition
Initial DO concentration(mg/L) 3
Initial ORP(mV) 212
MLSS(mg/L) 1,000, 2,400, 4,400

. . Bottom of reactor
Location of microbubble generator

(left, middle)
Temperature( C) 2642
Pressure(bar) 35
Circulation flow
. . . rate(™'/h) 27
Fig. 1. Aeration tank and measurement location Microbubble
generator Air flow rate 5
. . (LPM)
Table 1. List of measurement & measurement equipment
Bubble size
® @ ® ® ® Dag(m) 49.40 ~ 54.98
DO DO
Items ORP DO ORP DO DO
Al ’40]] /\}_g_ﬂ 17]1 ol 7]_01—%1 U}O]iitﬂgj %—

HQ40d, Hach, USA
* DO measurement range : 0.01 to 20 mg/L
-1,500 to 1,500 mV

Measurement

equipment
qup * ORP measurement range :
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Fig. 2. Photograph of experimental equipment
(a) Aeration tank (b) Microbubble generator
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Table 3. Application model

Items Condition
Turbulent | K- model
Model |« Steady State
Application * Phase: 2(Water, air),
Model —Continuous water inflow into reactor
Multiphase | —Air supply at the bottom of reactor
—Suppose no chemical reaction between two
phase
* Density : 998 kg/m*
Material Water | * Viscosity : 0.01006 kg/m's
property | (Except TS) |+ Cp : 4,182 J/kgk
* Thermal Conductivity : 0.6 w/mk

* Gravity : 9.81 m/s”
* Temperature : 300 K
« Standard atmospheric pressure

Operating
Condition

Table 4. Application condition of model

Items Case

* Velocity-Inlet : 0.425 m'/hr
* Second Phase VF : 0
 Temperature : 300 K

Inlet
(Water)

* Velocity-Inlet : 0.425 m/hr
* Second Phase VF : 0
* Temperature : 300 K

Inlet

Boundary |(Circulation)

condition
Wall *No Slip Shear Condition
« Surface of water : Free Slip Condition
outlet |° Outlet : Pressure Outlet
utie « Surface : Air Trap Mode
* Subject : NA
C " * Heat insulation material : NA
OMVECHON |, \Wall Thickness : NA
Energy * Thermal Conductivity : NA
Heat Source|* Chamber Temperature : 300 K
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Fig. 3. Variation of dissolved oxygen concentration
(Microbubble supply on the left side of the reactor)
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(b)

Fig. 6. Comparison of surface in aeration tank(sludge
flotation) (a) Air diffuser (b) Microbubble generator

Micro
bubble

Fig. 7. Solid/liquid separation in aeration tank by flotation
with microbubble
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