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Abstract : Membrane fouling characteristics in the membrane-coupled activated sludge system were
investigated. The influence of the floc size variation on the filtration resistance was analyzed using
resistance-in-series model and mixed liquor was fractionated into three components to verify which component
would give rise to a major contribution to the total resistance. The mcrobial floc size was rapidly reduced
during the initial 4~6 hours of operation, and then decreased slightly but steadily, followed by leveling off at
the size of 20 um The specific resistance of activated sludge increased with operation time, and measured
values of specific resistance were matched well with the values estimated on the basis of the mean particle
size in the mixed liquor. The contribution of soluble organics and cells to the total resistance was relatively
small compared with that of the supernatant. Colloidal particles in the supernatant showed much higher specific
resistance than that of microbial floc, and played the most important role in the cake resistance.
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Table 2. Conditions of Conventional Activated

Sludge Reactor
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Reactor Operation Conditions

aeration zone volume 100 L
settling zone volume 20 L
nominal flow rate 20 L/day
nominal hydraulic retention time 12 hour
nominal settling time 2.4 hour
air flow rate 2.0 L/min
pH 65~75
temperature 200£2)C
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(a) Batch stirred cell unit
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(b) Crossflow membrane bioreactor unit

Fig. 1. Experimental setup for the ultrafiltration of
activated sludge: (a)

Batch stirred cell unit,

(b) Crossflow membrane bioreactor unit.
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Table 3. Efficiencies of Conventional Activated
Sludge System and MBR System

Activated Sludge MBR

Hydraulic Retention Time (hour) 12 6
Sludge age (day) 8~10 30~4
Feed/Microorganism ratio 05 03~05
(gCOD/gMLVSS)

Volumetric Loading 1.2 12
{gCOD/L/day)

MLSS (mg/L) 2800~3000  3,000~5000
SVI (mg/gMLSS) 10~80 > 300
SSew (mg/L) 30~50° -
CODpn (mg/L) 600 300
CODoyt (mg/L) B~3%" 10~20

* SS of effluent from settling tank
+* Filtrate of 1.2 um GF/C filter
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Fig. 2. Varation of floc size distribution during
the crossflow ultrafiltration of activated

sludge.
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Table 4. A Series of Resistances for Activated
Sludge after 7 Days Crossflow Ultra-
filtration of Membrane-coupled Activated
Sludge System

Resistance (percentage)” Measured value™

Ru (%) 057 ( 52)
Re (%) 9.71 (87.8)
R (%) 077 (7.0)
R (%) 11.1 (100

* Percentage to the total resistance R. "
=% Measured value given in a unit of 10 m’

10 1

SENER L

1(size)?, (m?)

specific cake resistance, « (vkg)

Q 24 48 72 9% 120 14‘4
Operation time(hour)
Fig. 4. Variation of the specific resistance and
relationship with the mean particle dia-
meter of activated sludge.
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Table 5. A Series of Resistances for Activated
Sludge after 7 Days Crossflow Ultra-
filtration of Membrane-coupled Activated
Sludge System

(unit: 10° m Y

R Re R: R

097 361 112 382

mixed liquor

©0)" (25 (945 (30) (100
cell suspension 0.88 581 0.9 765
(%6) (115) (759 (126) (100)
supernatant 08 287 101 306
(%)

(29 (938 (33 (100

0.45¢m filtrate 088 681 104 873
(%) (10.) (780) (119) (100)

* Percentage to the total resistance R,
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