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Abstract

Water reuse of effluent is limited, due to bacteria and chromaticity or turbidity which may result in low perception of water
quality. Consequently, this study showed a method in the reuse of treated wastewater by a diversified treatment method, with
separation of centralized reformation of aeration tank into pre-treatment with minimum installation of facilities, and
post-treatment, applying advanced oxidation treatment. A pilot plant experiment was performed using Sym-Bio process
adopting an NADH Sensor without modification of the exiting aeration tank. The Dissolved Ozone Flotation process, which is
an advanced oxidation process, to treat the remaining organics, nutrients, chromaticity, turbidity and bacteria. As a result in the
Sym-Bio process, the biological treatment, even on the condition of single stage reaction tank, the treatment efficiencies of
BOD, CODwn, CODcy, SS and T-N were 96.6%, 84.6%, 88.25%, 95.1% and 71.0%, respectively, while that for T-P was
25.0%, which required further treatment. In the Dissolved Ozone Flotation process, the advanced oxidation treatment, the
treatment efficiencies of BOD, CODwma, CODg, SS, T-N, T-P, chromaticity, turbidity, bacteria, coliforms were 78.9%, 34.6%,
28.7%, 48.0%, 70.4%, 82.4%, 84.0%, 74.5%, 99.8% and 99.4%, respectively.
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Fig. 1. Schematic diagram of the pilot-plant Sym-bio Process.
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Fig. 2. Schematic diagram of the pilot-plant Dissolved Ozone
Flotation Process.
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Table 1. Dissolved Ozone Flotation tank operation condition
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23, BMuy
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Table 3& #9<9 Sym-bioFFez AT WRFe
BOD, CODwn, CODg;, SS, T-N, NH,-N, 283 T-P9 &
T N EES UERd Aotk

HRT7} 12 hrd @ BOD ¥ CODwn, CODc, SS¢ H#F
AALS 27 96.6%, 84.6%, 88.2%, 95.1%= U EFTH
B 555 APEYE BR9 BOD+ 2.3 mg/L, CODwmn
6.1 mg/L, COD¢ 21.4 mg/L, 2283 SS+= 3.6 mg/LE
13373=3

NEY A2AA FRELS T71F9A NH,-Nol 23}
Az ot 71384 NOs-Neg Agea, o
Al g2z A NOs-No| 95 W g4d = oFe

Section Item Unit Operation condition
Retention time min 1.4~1.9(1.7)
Rapidly mixing tank Mixing rate rpm 100~200(120)
pH - 6.90 ~7.15(7.04)
Tetention time min 24.6~32.2(29)
Slowly mixing tank 1 stage mixing rate rpm 5~30(15)
2 stage mixing rate rpm 5~30(8)
. Retention time min 19.3~24.0(22.1)
Dissolved ozone tank
Recycle rate % 20.8~27.2(24.6)
. . . Ozone injection concentration mg/L 7.24~8.97(8.29)
Ozone dissolving device 3
Pressure kgf/cm 5.60 ~6.60(6.20)
H - 6.48 ~6.75(6.62
Treated water d (662
DO mg/L 9.0~10.2(9.6)

Table 2. Analytical method in experiments

Item Measured method Analysis method
pH pH meter pH meter (Model D-51, HORIBA)
DO DO meter DO meter (Model YSI-50, YSI)
BOD Cultivation in incubator Winkler Azide Modification
CODwn Titration Method KMnO,4 method
COD¢ Titration Method K,Cr,07 open reflux, colorimetric method
TSS, MLSS Weighting Method (Filtration by GF/C) Gravimetric method, dry oven (105+5°C)
VSS Weighting Method Gravimetric method, muffule furnace (5505°C)
T-N Photometric Method Perfulfate digestion, A=220 nm
NH,"-N Selective electrode method DX-100 lon Chromatography
T-P Photometric Method Persulfate digestion & ascorbic acid method (A=220 nm)
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Table 3. Inflow water, treated water concentration & Removal
rate of organic matter in the Sym-bio process

Average concentation (mg/L)

Average

Section

Inflow water  Treated water removal rate (%)
BOD 67.1 2.3 96.6
CODwn 39.6 6.1 84.6
COD¢, 181.7 21.4 88.2
SS 74.0 3.6 95.1
T-N 22.1 6.4 71.0
NH,"-N 147 11 925
T-P 2.0 15 26.4
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and Howood, 1964).
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Fig. 3. Organic matter concentration of Inflow & Treated
water in the Sym-bio process.
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mg/LZ FdE e, TP F$ Ha 085 mg/Li Rl
= At
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Table 4. Inflow water, treated water concentration & Remo-
val rate of contaminant in the DOF process
Average concentation (mg/L)

Average

Items Influent Treated removal rate
water water (%)
BOD 9.0 1.9 78.9
CODwn 105 6.8 34.6
COD¢r 29.3 20.9 28.7
SS 5.2 2.7 48.0
T-N 7.6 2.2 70.4
T-P 0.85 0.15 82.4
Chromati-city 25 4 84.0
Turbidity 2.31 0.59 74.5
Coliforms (unit/mL) 316 2 99.4
Bacteria (CFU/mL) 13,537 26 99.8
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Fig. 4. Organic matter concentration of Inflow & Treated
water in the DOF process.
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