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A membrane bioreactor (MBR) is an effective tool for wastewater treatment with recycling. MBR process has several advan-
tages over conventional activated sludge process (ASP); reliability, compactness, and quality of treated water. The resulting
high-quality and disinfected effluents suggest that MBR process can be suitable for the reused and recycling of wastewater. An
anoxic/oxic (A/O) type MBR was applied to simultaneous removal of organics and nutrients in sewage. At first, the efficiency
of submerged MBR process was investigated using a hollow fiber microfiltration membrane with a constant flux of 10.2 L/m” -

h at each solids retention time (SRT). Results showed that protein/carbohydrate (P/C) ratio increased and total extracellular pol-
ymeric substances (EPS) remained constant with SRT increased. Secondly, A/O type MBR with a reverse osmosis (RO)
membrane was employed to treat the municipal wastewater. The performance of A/O type MBR-RO process is better

for the treatment of organics and nutrients than ASP-MF-RO process in terms of consistent effluents quality.
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Figure 1. Schematic diagram of experimental apparatus for A/O
MBR.
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Figure 2. Schematic diagram of ASP-MF-RO and A/O MBR-RO
process.
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Table 1. Specification of the Submerged MF Membrane

Manufacturer ENE Co.
Module type Hollow fiber
Pore size 0.2 pm
Material PVDF
Hydro-property Hydrophilic
Surface area 02 m’
Outer diameter 2.0 mm
Inner diameter 1.8 mm

Table 2. Specification of the RO Membrane

Manufacturer FILMTEC
Module type Spiral Wound
Material Polyamide
Active area 1.2
Applied pressure 15.5 bar
Permeate flow rate 1.23 m'/d
Stabilized salt rejection 99.5%

Table 3. Composition of Synthetic Wastewater

Composition Molecular weight (g/mol) Concentration (mg/L)
CsHi1205 180.0 200.00 (as COD)
NH,CI 53.5 40.00 (as N)
KH,PO;4 136.0 8.00 (as P)
NaHCOs3 84.0 250.00
FeCl; - 6H,O 270.5 0.38
CaCl, - 2H,0 147.0 10.00
KCl 74.5 4.70
MgSOs - 7TH,0 246.0 50.00
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Table 4. Operating Condition of ASP and A/O MBR

Operating Condition ASP A/O MBR
HRT (hr) 24 24
MLSS (mg/L) 3000 (+£500) 5000 (+500)
Anoxic volume ratio (%) 25 50
Re-circulation flow ratio 1:1 2:1
Operation mode Continuously On / Idle = 5 min / 1 min
Maximum TMP (cmHg) - 35
DO (mgO»/L) <5 <5
Temperature (C) 20~25 20~25
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Figure 3. Variation of TMP of each SRT in the A/O MBR.
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Figure 4. Effect of SRT on EPS formation.
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Figure 5. Effect of SRT on EPS production and it’s composition.
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Figure 6. Comparison of COD removal efficiency in ASP-MF and
A/O MBR.
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Figure 7. Comparison of NH;-N removal efficiency in ASP-MF
and A/O MBR.
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Figure 8. Comparison of TN removal efficiency in ASP-MF and
A/O MBR.
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Table 5. Comparison of Removal Efficiency between ASP-MF-RO and A/O MBR-RO Process

Feed concentration

Effluent concentration (mg/L)

Removal efficiency (%)

Parameter
(mg/L) ASP-MF-RO A/O MBR-RO ASP-MF-RO A/O MBR-RO
CoD 179.83~200.75 12.77~31.90 0.70~24.40 82.26~93.64 86.43~99.65
NH,"-N 38.13~45.23 1.23~2.79 0.36~1.88 92.68~97.28 95.06~99.21
TN 46.00~48.62 2.68~6.97 0.77~2.96 84.85~94.49 93.56~98.42
PO,*-P 7.53~8.03 0.01~0.06 0.01~0.02 99.15~99.89 99.67~99.92
TP 6.94~8.08 0.05~2.01 0.03~1.23 71.08~99.41 82.26~99.58
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