Journal of the Korean Society of Water and Wastewater O[S =9[R =2
Vol. 19, No. 6, pp. 767-774, 2005 19 6%, pp. 767-774, 2005

DOF(Dissolved Ozone Flotation) A|AHIZ 0|28t st A&
UtSo nEX2|0| CHst A+

Advanced Secondary Wastewater Treatment Using the DOF
(Dissolved Ozone Flotation) System
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Abstract

The DOF (Dissolved Ozone Fiotation) system was used to treat the effluent of the secondary wastewater
treatment plant. The DOF system uses ozone instead of air, while DAF (Dissolved Air Flotation) uses air.
Moreover, since the solubility of ozone is higher than air, the DOF system produces larger volume of micro-
bubbles than the DAF system does. Thus, the DOF system performs better than the DAF system in floating
ability. The DOF system could remove 70% of turbidity to an average of 0.59NTU in effluent from 2.31NTU
in influent. The removal efficiency of absorbance measured with UV-254 in the effluent of the DOF system
was 63%, while only 19% was removed by the DAF system. the DOF system removed 84% of the color from
25~26CU to 4CU, while DAF system removed 42% of the color to 15 CU. The CODMn removat efficiency of
the DOF system was 34%, 6.8mg/| of effluent COD,,, concentratin, while it was 20%, 8.3mg/L of effluent
CODy,, concentratin, to use the DAF system.

Microbial bacteria such as coliform bacteria, and heterotrophic bacteria were removed over 99% by the
DOF system, and 42~45% by the DAF system. That is, Microbial bacteria were almost completely destroyed
by the DOF system.

To sum up with, the DOF system was found to be very effective to treat effluent of the wastewater
treatment plant.
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Fig. 1. Schematic diagram of DOF system.
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Table 1. Specification of DOF system

Specification Width (mm) Length (mm) Height (mm)
Rapid mixing tank 600 600 800
Flocculator 950 950 2,200
DOF flotation tank 950 1,800 2,200
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Table 2. Operating Conditions of DOF system

Parameter(unit) Influent Rapid mixing Tank Floculator DOF flotation Tank
Flow rate(m®/d) 187.8(160.3~218.3)
HRT(min) - 1.7(1.4~1.9) 28.6(24.4~33.2) 23.7(20.5~27.3)
Recycle(m®/d) - - - 27.1(10.9~46.1)
Recycle Rate(%) - - - 14.5(6.0~24.5)
Ozone Dose(mg/L) - - - 2.5(2.0~5.0)

Table 3. Experimental results of Average Removals and Removal Rates by the DOF System and DAF system

Parameters DAF influent DAF effluent  DAF removal (%) DOF influent DOF effluent DOF removal (%)
turbidity (NTU) 249 1.19 491 2.31 0.59 70.0
Uv-254 0.155 0.126 18.9 0.139 0.052 63.2
CODMnN (mgiL) 10.5 8.3 20.4 104 6.8 345
Color (CU) 26 15 42,6 25 4 84.1
T-P (mg/L) 0.72 0.18 754 0.85 0.15 83.1
Coliform bacteria (MPN/mL) 410 256 45.0 342 5 99.0
Heterotrophic bacteria (CFU/mL) 19,700 8,680 42.0 19,700 40 99.3
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Fig. 2. Daily observation of influent and effluent turbidity through
DOF and DAF system (ozone: average 2.5mg/l, recycle
rate: average 14.5%, retention time: 23.7min).
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Fig. 3. Daily observation of influent and effluent T-P through DOF
and DAF system (ozone: average 2.5mg/l, recycle rate:
average 14.5%, retention time: 23.7min).
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Fig. 4. Daily observation of influent and effluent UV-254
absorbance DOF and DAF system (ozone: average
2.5mg/l, recycle rate: average 14.5%, retention time:
23.7min)
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Fig. 5. Daily observation of influent and effluent CODy,, through
DOF and DAF system (ozone: average 2.5mgl/l, recycle
rate: average 14.5%, retention time: 23.7min).
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Fig. 6. Daily observation of influent and effluent color through DOF
and DAF system (ozone: average 2.5mg/l, recycle rate:
average 14.5%, retention time: 23.7min).
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Fig. 7. Daily observation of influent and effluent coliform bacteria
through DOF and DAF system (ozone: average 2.5mg/,
recycle rate: average 14.5%, retention time: 23.7min).
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Fig. 8. Daily observation of influent and effluent heterotrophic
bacteria through DOF and DAF system (ozone: average
2.5mg/l, recycle rate: average 14.5%, retention time:

23.7min).
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