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Abstract: In this study the cleaning spherical beads with same density as water were fabricated. Bead moving velocity
was measured with respect to the aeration rate and bead concentration in water reservoir. The permeation experiments for
FR (filtration and relaxation) and SFCO (sinusoidal filtration continuous operation) modes were simultaneously carried out
under the condition of 1 to 3% cleaning spherical bead concentration, 20 LMH and 500 mL/min aeration rate in the MLSS
8,000 mg/L activated sludge solution. The used membrane was the 90 cm® effective area and 0.4 pm nominal pore size flat
membrane. The TMP (transmembrane pressure) decreased as the bead concentration increased, and was shown most effec-
tive in FR mode with 2% bead concentration.
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Table 1. Water Quality of the Activated Sludge

Variables Values
MLSS 8,000 (£ 500) mg/L
PH 7+1
DO 3~6 mg/L
ORP 200~350 mV
Temperature 25 £ 1°C
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(1) MBR Reactor (2) Flat membrane (3) Baffle (4) Beads (5) Suction Pump
(6) Pressure Gauge (7) Computer (8) Air Pump (9) Air Flowmeter
(10) Air diffuser

Fig. 1. Schematic flow diagram of MBR system with the
cleaning beads.
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Fig. 2. The velocity of beads with respect to the concen-
tration and aeration rate.

20 LMHZ 1023t 24 3 283 FAE wHEshglaL
SFCO+= FAFEH Alo] ZZ 39l Labviews ©]-8-3}
AU Aol YAE FUA ¥ AHE
500 mL/min®& 8RO & Folv HAFEHE
TMPE 43It Ade Eewe] &48 YA

]

g

-

Aeted F B 5 el TMP7} 50 kPaoll =
H FA AT Byt AlAo] ud Y] FEE |,
2 9 3% HAstdA £ A4S R8st

2.6.3. 2|2 bFE

Fi A o] EeEute] S R AdY ~
AAZ 7} 1S 303 48 FU2H o]F NaOCl 0.5
wt% TEdd HAAAIA 20 LMHO| FFoZ 1087t
EIANAY. O & BY9S &5l By rxAd
st om 27 dHol 5% ool TMP Ftol u
A o AES JdsHAT

-

KeX
=
)

=

3.1. ZElAEl QX SEAE

Fig. 20 Yehd wje} 7‘01 AR £== 4]
250 mL/min¥ 2% 1% &=A4 73 =9 3.7 c/s
ojiem QYael w7}t 5%74%1 Z7F5HE 6.8 c/sE
84% Asatath 4712 1,000 mL/min® 2% 1%
FEOA Y4A £EE 7.1 cn/sE 250 mL/min®l ®]s}
o 929% =71k T3 57} 5% A% 1,000
mL/min® Z$E 11 ecnvs7HA YA £57F 453



Transmembrane Pressures for the Submerged Flat Membrane in the Activated Sludge Solution ~ 65

—O— FRno bead

—8— FR bead 1 vol%
—0O— FR bead 2 vol%a
—&— FR bead 3 vol%

Transmembrane pressure (kPa)

0 20 40 60 80 100 120 140 160 180 200
Time (min)

@

—0— SFCO no bead

50 4 —— SFCO bead 1vol%
—D— SFCO bead 2 vol%
—@— SFCO bead 3 vol%o

Transmembrane pressure (kPa)

Time (min)

(b)

Fig. 3. Transmembrane pressure with respect to operating
time at 20 LMH and aeration rate, 500 mL/min for (a) FR
and (b) SFCO modes.
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