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ABSTRACT

The coupling of an activated sludge reactor with a membrane unit, i.e., Membran:

Coupled Activated Sludge (MCAS) system offers several advantages over conventional

process. But the major hurdle in the extensive use of this process is the continuous

reduction of permeation flux caused by membrane fouling. The aim of this study is to

investigate membrane fouling characteristics in the MCAS process. During crossflow

ultrafiltration(CFUF) of activated sludge. floc size decreased abruptly at the beginn-

ing of operation and thereafter decreased continuously and gradually. The floc sizz

changed from 100~200 to 6~8 um depending on recirculation velocity. This floc

breakage played a key role in rapid increase of Rc(cake layer resistance), which led to

flux decline. The floc breakage stimulated biomass to release EPS(Extracellular

Polymeric Substance) which has been known to be on2 of the major membrane foul-
ants. The amounts of EPS before and after CFUF were 266 and 405(VS mg/MLSS g,
respectively. The rise up of EPS concentration was another factor affecting flux

decline in MCAS system.
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Fig. 1. Schematic diagram of membrane
coupled activated sludge system.
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Table 1. Characteristics of IRIS 3038 ultrafil-
tration membrane

Molecular Weight

Cut Off 20,000 Daltcn

Material of

Skin Layer PAN(Poly Acrylo-Nitrile)

Contact Angle with
Water(8)
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Fig. 2. Variation of floc size distribution of activated sludge according to operation time: (a) Ohr,
(b) 18hr, (c) 80hr, (d) 73hr, (e) 123hr, (f) 241hr.
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Fig. 4. Effect of fluid velocity on floc size
during cross-flow ultrafiltration of
activated sludge.
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Fig. 5. Flux declines during CFUF of ac-
tivated sludge with and without
pretreatment.
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Table 2. A series of resistances during ul-
trafiltration of activated sludge

Operation Floc Size Bw Rc Re R

Time (hr) (um)

10" xm"Y
0 197 11 26 07 38
26 17 12 510 2.3 524
192 9 12 1108 4.1 1124
260 8 13 1232 4.7 1249

Table 3. EPS contents before and after cross-
flow ultrafiltration of activated sludge

EPS contents

Range Average
(VS mg/MLSS g) (VS mg/MLSS g)

Before CFUF 238 ~ 291 266
After CFUF 295 ~ 540 405
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