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Abstract — When organic and hydraulic loads exceed the treatment capacity, the existing activated sludge wastewater treat-
tnent plants are need to be expanded or retrofitted to meet the regulation. Laboratory scale anaerobic selector coupled pure oxy-
gen activated sludge(AS-POAS) was developed to treat paper regeneration wastewater economically as one of the alternatives
of the plant medification, Pure oxygen bioreactor and anaerobic selector were introduced to improve the treatability of organic
load and sludge settling property, respectively. The AS-POAS showed 74% average COD removal ratio at the range of 0.4-3.4
kg COD/m’ - day. In the selector COD removal rate was 5.9 kg/m® - day, which is about 4.5 times of pure oxygen bioreactor.
The selector provided the floc forming bacteria as the dominant microorganisms and accelerate sludge settling characteristics.
SVI value was kept less than 100 and showed high sludge settling properties when pH was controlled higher than 6.
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Table 1. Configuration of laboratory scale anaerobic selector coupled
pure oxygen activated sludge system

Size
Configuration
Anaerobic selector  Bioreactor Settling basin
Area 19.6 cm? 78.5 cm?® 25.0 cm?
Height 20cm 50cm 100 cm
Working valume 390 mL 34L 2251
Total volume 390 mL 4L 25L
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Fig. 1. Schematic diagram of laboratory scale anaerobic selector coupled
pure oxygen activated sludge process.
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Fig. 2. Time courses of COD, SRT, and hydraulic load of anaerobic selec-
tor coupled pure oxygen activated studge system.
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Table 2. Experimental conditions of the anaerobic selector coupled pure oxygen activated sludge system

SRT 3.4 day SRT 10 day SRT 17 day SRT 34 day
Operating period 8 day 43 day 60 day 35 day
COD load(kg/m® « day) 1.25(0.22-3.09} 1.15((.21-3.38) 1.75(0.72-3.15) 1.10(0.22-1.86}
DO*(mg/L) 4.2 4.6 4.1 8.5
Temperature*(°C) 23.6 24.8 264 21.0
pH* 7.1 7.0 6.8 6.2

*average value
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Fig. 3. Time courses of pH, applied loads and removal efficiencies of

COD and soluble COD in anaerobic selector and pure oxygen
activated sludge system.
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Table 3. COD removal efficiencies of pure oxygen activated sludge system with anaerobic selector

COD sCOD Selector COD Selector sCOD
Applied load(kg/m’® - day) 1.7{0.4-3.4) 1.3(03-2.8) 14.3(3.6-29.2) 11.1(2.4-23.9)
Removed loacl(]cg/rn3 - day) 1.3(0.2-2.9) 1.0{0.2-2.4) 5.9(1.1-19.0} 4.9(0.9-16.7}
Removal efficiency(%) T4(52-95) 80(62-91) 42(27.5-77%) 44(24.8-74.8)
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