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Abstract

Effluent of wastewater treatment plant is to be disinfected to protect drinking water sources. DOF
(Dissolved Ozone Flotation) was developed to meet this purpose. DOF was developed by combining DAF
system with ozone. DAF system has good floating power with numerous microbubbles, and ozone has
strong oxidation capability. And DOF system has good floating power and strong oxidation capability
simuttaneously. When DOF was applied to secondary wastewater effiuent, color of 11CU in raw water which
was secondary effluent was reduced to 1CU by the DOF system. Removal rate of other water quality
parameters treated by DOF were also higher than that by DAF, which were proved the strength of oxidation
capability of ozone. When ozone concentration of 3.3mg/! were applied in DOF system, general aerobic
bacteria were redqced to 5CFU/mi from TNTC (Too many Numbers To Count). With the same ozone
concentration, total coliform were not detected at all. These figures are under the numbers of drinking
water regulation. These microbes were the target parameters of DOF. It was proved that DOF was very
effective in disinfection of wastewater treatment plant effluent as well as in removal of color, turbidity, and
TP
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Table 1. Experimental Conditions of DOF

Flow rate(L/min) 10

Rapid mixing(rpm) 200
HRT of rapid mixing zone(min) 1
1st(rpm) 9
Flocculation tank 2nd(rpm) 6
3rd(rpm) 3
HRT of flocculation tank(min} 30
Recycle rate(%) 18
PAC dosage(ppm) 15
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Fig. 1. Schematic Diagram of DOF(Dissolved Ozone Flotation)

Pilot plant.
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Table 2. Results of Wastewater Treatment Using DOF

Ozone Concentration in Recycled Water: 13ppm (Ozone Dosage
in Raw Water 1.1ppm)
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Table 3. Results of Wastewater Treatment Using DOF

Ozone Congentration in Recycled Water: 30ppm (Ozone Dosage
in Raw Water 2.5 ppm)

Sample Raw water Effluent
Temperature (C°) 212 208
pH 6.87 6.75
DO (mghL) 49 10.3
UV-254 (ABS) 0.168 0.089
Color (CU) 6 1
Turbidity (NTU) 10 0.9
S8 (mgl) 16.2 29
COD (mg/L) 9.8 6.8
BOD (mgl) 43 34
T-N (mg/l.) 8.23 5.68
T-P (mgh) 0.79 0.04
Total aerobic bacteria (CFU/mL) TNTC 55
Coliform group (MPN/mL) 700 8

Sample Raw water Effluent
Temperature (C°) 224 218
pH 6.97 6.83
DO (mgl) 52 10.8
UV-254 (ABS) 0.173 0.072
Color (CU) 1" 1
Turbidity (NTU) 9.9 09
SS (mg/ll) 18.3 1.7
COD (mglL) 8.0 46
BOD (mgt) 44 28
T-N (mg/.) 7.40 527
T-P (mg/L) 047 0.02
Total aerobic bacteria (CFU/mL) TNTC 15
Coliform group (MPN/mL.) 820 0
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Tabie 4. Results of Wastewater Treatment Using DOF
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Ozone Concentration in Recycled Water: 40ppm (Ozone Dosage in Raw Water: 3.3 ppm)

DAF DOF
Sample
Raw water Effluent  Removal Rate(%) Raw water Efffuent  Removal Rate(%)

Temperature (C°) 235 230 — 228 224 —
pH 6.92 6.84 — 6.98 6.86 —

DO (mg/) 52 9.8 — 54 105 —
UV-254 (ABS) 0.131 0.085 35 017 0.042 75

Color (CU) 7 3 57 1 1 91
Turbidity (NTU) 10.8 08 93 125 0.7 94
SS (mg/h 145 2.1 86 181 1.2 93
COD (mg/h 8.3 5.2 37 9.8 44 55
BOD (mg/h 4.0 15 62 4.1 1.1 73
T-N (mg/} 135 9.0 33 8.6 23 73
T-P (mg/)) 0.98 0.12 88 0.84 0.09 89
Total aerobic bacteria (CFU/ml) TNTC TNTC - TNTC 5 99
Coliform group (MPN/mi) 680 124 82 840 0 100
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Fig. 2. Removal of UV-254 absorbance by DOF with ozone

concentration.
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Fig. 3. Removal of COD by DOF with ozone concentration.
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Fig. 5. Removal of T-N by DOF with ozone concentration.
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Fig. 6. Removal of T-P by DOF with ozone concentration.
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2) Effluent: Not detection
Fig. 10. Effect of disinfection of total coliform by DOF.(Applied
ozone concentration: 3.3mg/)
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