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Abstract : PVC microfiltration membrane was prepared by phase immersion method and applied to
membrane bioreactor (MBR) contained activated sludge. The hydrophilicity of membrane and the pore size
increase with the amount of additive(PVP) during the preparation of membrane. Permeation characteristics
and the membrane fouling behavior were investigated by varying the internal environment in MBR using
the prepared membranes. When there is a sludge bulking in MBR caused by microorganism, membrane
fouling was accumulated. The cake layer resistance, Re, of membrane increased in the order of CP-0 >
CP-1.0 > CP-15. Rc increased up to 35~7 fold where the sludge bulking occurred in MBR. CP-1.5
seems to be appropriated membrane on the basis of the surface characteristics and the flux. The average
flux of all the test membrane was 12(*2) L/m’hr whereas the COD removal efficiency was 98.8%. The
ratio of bulking sludge and the type and the size of microorganism in operating MBR accelerate the
membrane fouling and flux decline. It is concluded that the characteristic of membrane filtration depends
on the hydrophilicity of membrane, the internal environment of MBR reactor and the growth factor of sludge.
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a Feed tank £ DO meter
b, Bioreactor (Aeration Tank) g pHueter

<. Air Blower h. Air flow meter
4. Suction Pump i, Membrane module
e. Feed Purmp

Fig. 1. Schematic diagram of submerged membrane
filtration activated sludge process.
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Table 1. Composition of synthetic wastewater
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Glucose 6725 mg/L Glutamic acid 2875 mg/L
CH3COONH;4 220.0 mg/L NatlCO; 5575 mg/L
NH.CI 325 mg/L KH:PO, 50.0 mg/L
K-HPO, 675 mg/L Mg50, - 7TH0 275 mg/L
MnSO; - H:0 75 mg/L FeCl; - 6H0O 2.5 mg/L
CaCl; - 2H:0 125 mg/L NaCl 20.0 mg/L
Table 2. Condition of continuous filtration test experiment
Substrate concentration (mg/L COD) 1200
MLSS (mg/L) Ave. 3000~4500
F/M ration (kg COD/kg MLVSS d) 02~04
SRT (sludge retention time : day) 45
DO (Dissolved Oxygen : mg/L) 05~2
Reactor volume (L) 45
Temperature (C) 20~25
Suction-idle time (min) 5-5
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Fig. 2. SEM image of membrane surface obtained by adding (a) 0 wt% PVP, (b) 1.0 wt% PVP and

(c) 15 wt% PVP.
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Table 3. Characterization of membrane and their permeation properties

Sample Addition of PVP* Flux (L/m’h) Resistance (10°m %) Contact angle’
code (wt.9%) Jd Ry (6)

CP-0 0 3280 548 1255

CP-1.0 1.0 4740 3.79 71.78

CP-15 15 5050 3.55 61.1

Y Co. - 4500 4.00 71.78

* Degree of additive (wt%)

297 cm) *

Augl, A 11 ¥ A 4 5, 2001

® Deionized water flux (dead-end permeate).
was calculated by the measured deionized water flux (J,). (4P : O.5bar, 7
The average estimated error for 8 was £0.04.

¢ The membrane resistance (Rn)
© 1 cP, membrane area : 21X
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Fig. 9. Microorganism found in the bioreactor (a) before MBR operation (Colurela, Copepoda), (b)
normal operation (Vorticella Sp.) and (c) sludge bulking (Sphaerotilus).
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Table 4. Flux and Total Resistance of memrane as a function of filtration time
Sample code J& R’ Js R; Is Ry Js R, Js R
CP-0 12.83 52.3 12.62 759 1121 1453 8.45 255.0 6.5 3684
CP-1.0 12.51 30.6 12.13 59.2 11.75  126.3 102 164.3 8.34 229.7
CP-15 1251 115 1251 306 13.15 619 | 12.83 747 | 1251 1418
Y Co. 13.15 1.8 12.83 18.7 12.83 373 | 13.46 53.4 135 63.9

* Flux(L/m°h) of synthetic wastewater. ”
was calculated by the flux (J5) : x10"'m"
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Fig. 11. Increase of total cake layer resistance,

Rc, as a function of operation time.
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