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Abstract: In this study transmembrane pressure (TMP) was measured with respect to operational time by applying the
sinusoidal flux continuous operation (SFCO) for the hollow fiber membrane. The hollow fiber module which has 100 cm” of
effective area and 0.45 um nominal pore size was submerged in the activated sludge solution of MLSS 5,000 mg/L. The
critical permeate flux was measured as 26.6 L/m” + hr by the method of continuous flux step change. TMPs of the filtra-
tion/relaxation (FR), FR with backwashing (FR/BW) and SFCO modes were measured. The SFCO mode was more effective
than FR and FR/BW modes below the critical permeate flux such as 15, 20 and 25 L/m’ - hr. However, the FR/BW was
confirmed as more effectively fouling controlled mode than SFCO mode above the critical permeate flux.
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Table 1. Water Quality for the Activated Sludge Solution

Variables Concentrations
CODrank 350~400 mg/L
CODypermeate 15~25 mg/L
TOClank 927.7 mg/L
TOCpermeate 3.2 mg/L
DO 2~4 mg/L
ORP 150~250 mV
pH 7~8
Temperature 25 £ 1°C
MLSS 5,000 mg/L (£ 5%)
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Ao By A 9 &E4H4(Dissolved Oxygen; DO),
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(1) MBR Reactor (2) Hollow fiber Module (3) Magnetic Stirrer  (4) Constant Temperature Circulator
(5) Suction Pump (6) Pressure Gauge (7) Backwashing Pump (8) Distillated water (9) Computer

Fig. 1. Schematic flow diagram of the submerged hollow fiber membrane bioreactor system.
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Fig. 2. Flux step control for SFCO and FR modes (a) permeation volume and (b) permeation flux with respect to time for 33
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Fig. 3. Continuous flux step method for the activated sludge (a) transmembrane pressure and permeate flux, and (b) fouling
rate divided by the flux versus the flux in order to determine the critical flux.
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Fig. 4. Transmembrane pressures of the FR, FR/BW and SFCO operational modes for (a) 15 L/m’ - hr, (b) 20 L/m’ - hr, (c)

25 L/m’ * hr, (d) 30 L/m” + hr and (e) 33 L/m’ * hr.
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Table 2. Maximum TMP of the SFCO, FR and FR/BW Operational Modes at the 9" Operational Cycle

Flux SFCO FR FRIBW { FR —;‘I};/BW ] [ FR —FiFCO } [ FR/??]ESFCO

L/m’ - hr) (kPa) (kPa) (kPa) /BW
( ) %) %)

15 2.7 33 33 0 +18.0 +18.0

20 43 59 53 +10.0 +27.0 +18.9

25 9.6 10.2 75 +26.5 +5.9 -28.0

30 153 13.5 10.0 +25.9 -133 -53.0

35 24.0 17.3 13.3 +23.1 -38.7 -80.5

TMPSE + 10% HHE Blojud 5 wt% NaOCl -8
of AAANA 1023t FstH 02 A|A 3Gt
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4(b)). A9F719A SFCO TMP+ 4.3 kPaZA] FRol| H]
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