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Abstract: In this study, permeation experiments were conducted using naturally circulating spherical beads, backwashable
plate membrane and the air supplied from the bottom of the MBR. The activated sludge solution was maintained at 8,000
mg/L of MLSS and compared transmembrane pressure (TMP) with respect to FR (filtration and relaxation), FR/BW (filtration
and relaxation/backwashing), SFCO (sinusoidal filtration continuous operation) and SFCO/BW (sinusoidal filtration continuous
operation/backwashing). As the backwashing flux decreased from 47 to 14 L/m® « hr, the TMP increased generally, but the
TMP of FR system increased significantly comparing with SFCO. In addition, the backwashing method reduced more TMP
comparing to the cleaning method using spherical beads, and it was confirmed that the operation method using the spherical
beads and the backwashing simultaneously is more effective than each method.
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Table 1. The Artificial Wastewater Compositions

Compositions Concentrations (mg/L)
Glucose 450
NH,4CI 112.5
KNO; 22.5
KH,PO4 11.25
K,HPO, 11.25

Table 2. Water Quality in the Activated Sludge Reactor

Variables Concentrations
MLSS 8,000 mg/L (£ 5%)
Temperature 25+1°C
pH 7~8
DO 2~4 mg/L
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Fig. 1. Pictures of the backwashable plate, (a) membrane
and (b) module.
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Fig. 2. Drawing of the MBR reactor.
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(1) MBR reactor, (2) Air blower, (3) Air flowmeter, (4) Air
diffuser, (5) Spherical beads, (6) Baffle, (7) Backwashable flat
membrane, (8) Suction pump, (9) Pressure gauge, (10) Computer
Fig. 3. Schematic flow diagram of MBR system with spher-
ical beads for FR and SFCO modes.
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(1) MBR reactor, (2) Air blower, (3) Air flowmeter, (4) Air
diffuser, (5) Spherical beads, (6) Baffle, (7) Backwashable flat
membrane, (8-a,b) Suction pump, (9-a,b) Pressure gauge, (10)
Computer, (11) Permeate/backwashing tank

Fig. 4. Schematic flow diagram of MBR system with spher-
ical beads for backwashing mode.
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3.1. 9My Rk = TMP s}

FR 2 FR/BW 742 MLSS 8,000 mg/L, A7
2 200 mL/min 2 20 L/m’ - hr 27 &}ol] Z83H
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Fig. 5. Transmembrane pressure with respect to operating
time and backwashing flux at 20 L/m” « hr and 60 sec/cy-
cle backwashing cycle for FR and FR/BW modes.
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Fig. 6. Transmembrane pressure with respect to operating
time and backwashing flux at 20 L/m” « hr and 60 sec/cy-
cle backwashing cycle for SFCO and SFCO/BW modes.
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Fig. 7. Transmembrane pressure with respect to operating
time and backwashing cycle at 20 L/m? « hr and 47 L/n?® - hr
backwashing flux for FR and FR/BW modes.
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Fig. 8. Transmembrane pressure with respect to operating
time and backwashing cycle at 20 L/m’ « hr and 47 L/m® - hr
backwashing flux for SFCO and SFCO/BW modes.
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Fig. 9. Transmembrane pressure with respect to operating
time at 20 L/m? - hr, 47 L/m” « hr backwashing flux and 10
sec/cycle backwashing cycle with and without beads for
FR and FR/BW modes.
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Fig. 10. Transmembrane pressure with respect to operating
time at 20 L/m? - hr, 47 L/m” * hr backwashing flux and 10
sec/cycle backwashing cycle with and without beads for
SFCO and SFCO/BW modes.
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