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Abstract: The purpose of this study is to obtain practical information about membrane coupled A,O system for
muncipal wastewater treatment. A flat-plate microfiltration (MF) module with a pore size 0.25 ym was submerged into the
aeration basin and treated water was filtrated through the membrane by continuous suction with low pressure. The system
was operated with synthetic wastewater to find operational parameters of internal recycle ratio and maximum MLSS
showing best water quality and long-term stability. The internal recycle was defined as type 1 for aerobic to anoxic tank
and type 2 for anoxic to anaerobic tank, respectively. When the flux was maintained at 0.015 m’m”hr (15 LMH) with 2Q
type 1 internal recycle ratio, the optimal operational setting were 1Q internal recycle ratio for type 2 and maximum MLSS
of 11,000 mg/L among tested conditions. At this condition, removal efficiencies of BOD, CODcr, T-N and T-P showed
97.3%, 94.2%, 64.0%, 63.0%, respectively.
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Table 1. Composition of the Synthetic Wastewater
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Table 3. Characteristics of MF Membrane Module

Constituent Concentration (mg/L)
Milk 200
KNO; 80.0
KH,PO4 10.0
Wastewater 20.0

Table 2. Characteristics of Raw Wastewater

Parameter Value

pH 6.8~7.5

Temperature (C) 15~30
BOD (mg/L) 120
COD, ng/L) 250
T-N (mg/L) 35.0
T-P (mg/L) 5.0
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Influent and effluent BOD and removal efficiency
of various Run types.
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Fig. 3. Influent and effluent COD,, and removal efficiency
of various Run types.
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Fig. 4. Influent and effluent T-N and removal efficiency
of various Run types.
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Fig. 5. Influent and effluent T-P and removal efficiency
of various Run types.
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Table 4. Raw and Permeate Water Quality and Removal
Rate During the Variation Test of Internal Recycle Rate

Factor Raw water | Permeate water| Removal
(mg/L) (mg/L) rate (%)
Runl 120 4.6 96.2
BOD | Run2 120 3.2 97.3
Run3 120 3.0 97.5
Runl 250 20.0 92.1
COD,; | Run2 250 14.5 94.2
Run3 250 11.8 95.3
Runl 35.0 14.3 59.1
T-N | Run2 35.0 12.6 64.0
Run3 35.0 12.1 65.7
Runl 5.0 2.2 55.3
T-P | Run2 5.0 1.9 63.0
Run3 5.0 2.0 61.0
300
250
5
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o
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O 450
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Fig. 6. BOD and COD,, in various stages.
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