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An Experimental Study on Wastewater Treatment

by Modified Activated Sludge Process
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Abstract

This study deals with the performance of an activated sludge system which is modified by the
researcher to function without any additional chemical or internal recycle in removing organics,
nitrogen, and phosphorus from synthetic wastewater. To improve the nutrient removal efficiency,
the researcher utilized the anoxic, anaerobic, and aerobic reactor sequences with a single sludge
return, whichled to nitrification/denitrification and phosphorus release/overplus accumulation. A
bench scale system was operated with a view to investigating the reaction characteristics of each
reactor, and to measuring the biological kinetic coefficients(Y, Ks, k, K;) for the removal of
COD in relation to the mean cell residence time at five different MLSS concentrations, 5000,
4200, 3300, 2600, and 1900 mg/1.

The results of the research showed that organic substance and nutrient were removed simul-
taneously by this modified activated sludge pocess. And the process kad 66%-99% crtho-p remov-

al efficiency.
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D(cm) | H(em) | V(1)

Anoxic Reactor 123 | 26.85 | 3.19
Anaerobic Reactor 12.3 | 13.81 1.64
Aerobic Reactor - - 10.45

. Refrigerator 2. Feed Pump 3. Stirring Motor
. Air Compressor 5. Anoxic Reactor 6. Water Bath

N A

. Anaerobic Reactor 8. Aerobic Reactor
9. Settling Tank 10. Recycle Sludge Pump
11 Diffuser

Fig. 3-1 Schematic diagram of proposed system.
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Table 3-1. Composition of synthetic wastewater for
proposed system.

Item unit(mg/1)
Carbon source Glucose 245
Milk(powder) 250
Yeast extract 131
Peptone 106
Nitrogen NH.CI, 122.3
Phosphorus  KH:PO, 23.8
Na(POa)s 5.0
Mineral FeCls6H:0 0.2
CaClz2H20 15
MgSO+7H:20 19.7
MnSO«H:20 2.0
pH-buffer NaHCOs 250.0
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Table 3-2. Experimental apparatus for proposed system.

Conditions Values
Substrate feed rate 0.03 £ /min
Return sludge rate 0.04 £ /min
Total recirculation ratio(Qr/Q) 1.33
Air flow rate 7.0 £ /min
Operating temperature 20T +2T
DO in the aeration basin 54~6.8 mg/ {
Anoxic reactor
Liquid depth 26.85 cm
Liquid volume 319 ¢
Reaction period w/o return flow 1.77 hrs
Reaction period with return flow 0.76 hrs
Anaerobic reactor
Liquid depth 13.81 cm
Liquid volume 1.64 ¢
Reaction period w/o return flow 0.91 hrs
Reaction period with return flow 0.39 hrs
- Aerobic reactor
Liquid depth 20.3 cm
Liquid volume 1045 ¢
Reaction period w/o return flow 5.81 hrs
Reaction period with return flow 2.49 hrs




Table 3-3 Sampling locations and measurements

schedule.
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Fig. 4-1 COD profiles through various stages of flow
unit at different MLSS concentrations
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Fig. 4-2 COD and TKN profiles through various
stages of flow unit at different MLSS con-
centrations
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Fig. 4-3 COD, ortho-P and total-P profiles through
various stages of flow unit at different
MLSS concentrations )
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Fig. 4-4 TKN profiles through various stages of flow
unit at different MLSS concentrations
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Fig. 4-5 NH5-N and NOs-N profiles through various
stages of flow unit at different MLSS con-
centrations.
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Fig. 4-6 Ortho-P profiles through various stages of
flow unit at different MLSS concentrations
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Fig. 4-7 Ortho-P and NO3-N profiles through various
stages of flow unit at different MLSS con-
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