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f4:0] 20.6914 32.5 L/m’ - hn}x] 3A AsstHTh

2 o & OWOME *MEH Wale] w2 YA EGFES Er
A AEF2717F 0.4 um? FEFALE ‘1}352 MLSS 5,000 mg/L%!
1A E& AL A EFHFELS 152 Lm’ - hE ZAHHJ oY A7) %S

fEagor S5k fra v Wao] 85 em’o| 1
4€HA 8o AANAA F AFG A]A
100914 1,000 mL/min7}A] Z7FA71W 9A F3}

Abstract: In this study critical permeation flux was measured by the flux-step method with respect to aeration rate. The
hollow fiber membrane module which has 85 cm” of effective area and 0.4 um nominal pore size was submerged in the ac-
tivated sludge solution of MLSS 5,000 mg/L. The critical flux for without aeration was measured of 15.2 L/m’ - h.
However, the critical flux increased from 20.6 to 32.5 L/m’ - h as the aeration rate increased from 100 to 1,000 mL/min.
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Table 1. Water Quality for the Activated Sludge Solution

Variables Values
CODrank 230~450 mg/L
CODpermeate 30~45 mg/L
DO 1.2~2 mg/L
ORP 200~330 mV
PH 7 +0.5
Temperature 25 £ 1°C
MLSS 5,000 mg/L (= 5%)
A gL AA 2 olEwol 3tk MBR g4dM = 2
Fe JAsty] st dWrHo R HFe] FUE WG
Z oA FEste o RES AFANAY e F
719 frEos FH9 U HEES 4N F
Ak = Fr1H o g 53t AA S AAske HI7HY
A Heds FaNZ g AR old mE 35 oFF
Hl = FFo] Ab7ld mE A W&o 4 T2
Z AN o] F7tsHAl 7). o] Hol oS
A7l B R BE yARle HAs), tdA F
A, 9A FHFE ok 2A[89], AAIA[10,11], S
A FAM12] 9G¥ g0l AwHn Yok 2F
A FoEEE FAE ARAL B3} SHo| TFsH
A Mo AEE ol F[13] FIFEHol Il
et S RPN Feu ER Aola
Zol oESE BAAY JEYYor ABHE Fi
FE02 AFHE FUHI4L YA Fise B
o mEe] HAG £ Yo AA =5 Hu, A
=l el FH 7t H oz ooy FFo] T
Watel SLE 52 MG BT BYHoE w3}
F52 I8 AT PAZ AE4D AH15-19)

B AT BHEYA £8d0 A4 FFA
g 2ev mEd FAAES AAS 27HAFBA o
of }E TMPE ZA3te YA i 24¢
gotz, o2 B £1 9 A JxARE BE

2.1, 22|% 28

FHAF AR AEAHE FIAS PAY
polyester A&l hydrophilic PVDF (polyvinylidene
fluoride)Z ZBHN W FH AlFI7]= 04 pmolLL

V__
o (@9) * ®
22 Te ol3

3) Drain
(1) MBR Reactor (2) Hollow Fiber Module (3) Magnetic Stirrer
(4) Suction Pump (5) Pressure Gauge (6) Computer (7) Air Pump
(8) Air Flowmeter (9) Constant Temperature Circulator

Fig. 1. Schematic flow diagram of the submerged hollow
fiber membrane bioreactor system.
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Atk F71= air pump ((7), (F)E %A DY-40)S A

gt AEWNEZ 8}T°ﬂ AAE A71HEs B3k v
A712E2 FF3IAT 27132 air flowmeter (8)°l] F-
2y WEE o] &3ty Wéo}ﬂl zAs A =3
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2.4, Ay g
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Fig. 2. Transmembrane pressure and permeation flux for the activated sludge solution with aeration rate of (a) 0, (b) 100, (c)

300, (d) 500 and (e) 1,000 mL/min.
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Fig. 3. Transmembrane pressure rate divided by the permeation flux versus the flux in order to determine the critical flux for
the activated sludge with aeration rate of (a) 0, (b) 100, (c) 300, (d) 500 and (e) 1,000 mL/min.
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Table 2. Critical Flux (J¢), Fouling Capacity of the Non-settable Fraction (K,) and the Mixed Liquor (K,;) with Respect to

Aeration Rate

Aeration (mL/min) J. (L/m” - h) Kns - I{:Pa: - K ( - il -
(L/m? « h)? « min (Z/m? « h)? + min
0 15.2 0.0368 0.2504
100 20.6 0.0119 0.1173
300 21.5 0.0086 0.1641
500 27.2 0.0131 0.0913
1,000 32,5 0.0065 0.0735
43 2Ee8AY LHdEFY kot kw©l FOFAE 4 At
&S EAY. 53] A1FE 0914 100 mL/minZ 5
2 BT kSt ka®l #2 0.0368 51 0.2504 H A3 g8 «Faue 347e/MEAYg s
kPa/(L/m” * h)* » min)el A1 242} 00119 2 0.1173 Ao BAAFAME : E614-00112-0402-1).
kPa/((L/m” - hy’ - min) &2 1/3 WA 128 FA8A 72
23 & g AT AT FAAFI FAo TMP Reference
g PlEdte FAAA xprt BAste A 300
mL/min® # k@ AH71%] 500 mL/min® # k.7t A 1. K. Sutherland, “The rise of membrane bioreactors”,
7)o wE WAl Ao A Blojds & 5 )\)\}}\q‘. Filtr. Separat., 47, 14 (2010).
2. M. Pribyl, F. Tucek, P. A. Wilderer, and J.
4. 48 & Wanner, “Amount and nature of soluble refractory
organics produced by activated sludge micro- or-
g4edA 89 Yol HPHA 2o FIAY ganisms in sequencing batch and continuous flow
BEES AN A7)l e e d A7 adE reactors”, Water Sci. Technol., 35, 27 (1997).
etz sty Fa-FE& e (flux-step method)< 7] 3. V. J. Boero, W. W. Eckenfelder, Jr., and A. R.
gro g A BAFES SASAT. £y 2Ed ¥ Bowers, “Soluble microbial product formation in
718 FFEA 4& A4S YA FHHEL 152 Lim’ - biological systems”, Water Sci. Technol., 23, 1067
h= v dekAnt, &34 43 F HA A< 100 mL/min (1991).
E WINAR YA BFFEo] 206 Lim’ - hZ 35% 4. J. Hermia, “Constant pressure blocking filtration
7t bt 1S U S7HA71E 9A B3 laws-application to power-lar non-newtonian flu-
+4 94 F7hd e Ao 1,000 mL/minZkA F7} ids”, Trans. Inst. Chem. Eng., 60, 183 (1982).
AN RS A FHfrEol 325 Lim - WAl F7Hs 5. S. Chellam and W. Xu, “Blocking laws analysis of
< glstAth. =3 ’1‘}7]‘%01 S74shel wrebA HIRT dead-end constant flux microfiltration of compres-
2 B4 AY LHEFY kS kws A7IES 00 sible cakes”, J. Colloid Interf. Sci., 301, 248 (2006).
A1 100 mL/minZ %7}/‘]@ A 2713 WAE 12 6. D. C. Kim and K. Y. Chung, “Membrane fouling
2 FAsA ZAsAY. A AF3E S7HA7E models for activated sludge cakes”, Membr. J., 24,
AA EFdfEE A&H R kst e Ua 249 (2014).
SEAIEE, Ab7lo] Hagdh A28 FEs AHsHH A7) ol 7. A. Fenu, J. Roels, T. Wambecq, K. De Gussem,
100 mL/min¥ 4% 7H8 AAHQ &4 2102 37} C. Thoeye, G. De Gueldre, and B. V. D. Steene,
. “Energy audit of a full scale MBR system”,
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