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Table 1. Operating Condition for the
Experiment SM-SBR
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Temperature (C) 20 ~ 25
Flux (L/m’hr) 30 SM-SBR
(»)
TMP (kPa) < 30 MBR
Air flow rate (L/min) 6 0 1 2 3 4 5 6 7 8
DO (mgOo/L) <6
SM-SBR
MLSS (mg/L) 4,000 (£500) (©
MBR
SRT (day) 30
0 1 2 3 4 5 6 7 8 9 10 11 12
Effective volume (L) 27 Time (hr)
i W7 Anaerobic [ Aerobic EEAnoxic [ |Draw
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Pulsation i (min) 571 Figure 1. Operating time of each other process
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4 3

SM-SBR 343 MBR 349 94 $3Z2 (30 L/m*hr)olx 457] sl <3k
HRT Z7}o w2 4 o3} EAS dolrux FHetaEaE #23te] Figure 29 UERY

AF7] 6 hr/cycled] = &S HRTE <lslo] SM- SBR 34 2 MBR 3A¢ F3
Ad) Z71E 9o, ol /e HRTZ Qldle] 4 Fwoe| Aolm = o] mh
o wh o A 7] 2 A 37 WEel ok Alela T gEte] o
A 01%@%1%1 gol v e9dS st Zlojgt Attt 183l SM-SBR 49 &



Theories and Applications of Chem. Eng., 2004, Vol. 10, No. 1 630

F7] Waldd 98t HRT 7o W& 24 7)7HFigure 2(a))-& HRT 18 hr(6 hr/cycle)

A6 A7 &4 & F3ekg 30 kPaol E¥sll e, HRTE 24 hr(8 hr/cycle),
6 hr(12 hr/cycle)® ZS7INZA4E 2472F 12 o, 20 942 4@ 7]7ko] A#E At MBR
Aol 7] Wstel] ogk HRT 7ol W& 4711k Figure 2(b))-> HRT 18 hr(6
hr/cycle)?l 4% 6 43t &4 & Fit 0 kPadl Z=d9sigien, HRTE 24 hr(8
hr/cycle), 36 hr(12 hr/cycle)® ZE71A1Z2 d, 26 A= A7kl AFEH
ATt

ro

w

o

X

4 1B
e,
N

N

N

N

—

1

AETA AAZA v o9 fit B2 deix e EPSY AR 24 55 T &
A AbEE SM-SBR 374 %2 MBR 34oA &HF7] ¥ste] gk Fyor=e] W3t ¢
Aol oiall Lolr gkt EPSO FARY vAlE sEote] IAARFE Az
EPS &%(mg/g VSS)S A4Hste] Figure 39 YeERHATE. SM-SBR ¥4 3 MBR &4
ol $AF7] ZF7kell 3 HRT7ZF F7F3to] wel EPS &3 (mg/g VSS)S ZAFHAL
], o] AL 7]& HAEN A= EPS7F HH 5 S kAl HARE AEA g E v Eel

M= EPS7F &% EAE7] Wil Ao ®E Al EY

Tk FAF7I7F 6, 8, 12 hr/cycle® S7He% SM-SBR 3742 MBR &4¢ EPS
Z%(mg/g VSS)9] #Fol7} IA YErske ™, 12 hr/cycleol 4] EPSZ%(mg/g VSS)& 7z}
TANA 77.8 2 69 mg/gVSSE YEN} MBR &A&olA EPS7F ¢ AA #u]HASS
o = At &AL FEZ7)e utgk EPSYY EUsthE Al S (419 A A e} )
g o B AFgHE fE559 85447 SM-SBR 3 AR & MBR 49 EPS
F%(mg/g VSS)o] ¥ WA yER gute A3E B o] SM-SBR #42 &4
F71 W] #7] 2 FakA dAelA ] ndEe] EA47 gixtgA Fol gEkA oye |
gol dojt o= Alg T

Figure 49 7 49 7] Wsld w& EPS U &5stEy oo A
(C/P, carbohydrate/protein ratio)S YEFH ST}

Mukai 5519 ol es 9 Ags AE S FAHAA EPS W ©rldo] tf3k

Kl

FahEe] w|(P/O)7h 2 WLgEAA FakgFel Wil tehgor], B AT FHIAE &
AF717h F7hael mheh @mo] g weskEe] u(C/P)7h AR B o] 4
aslo] $47172 AFAL & ATk A S[6]9] ATNHE e EPSIIHE v
of g 32 M &C/Pel B v ool nAE Qo] AXa gHALE I
AQ o) wgx £A4 EPS S olueh BPS Ul il FEE #AsE slo
Fasttia 59

A7 £ ARARE BA AR el 1A T AY A% 9

4 W ESM-SBRIE ol §3le] £1077] Watel W U o3} 54L& w2 £
R = 3l 5UT AT/l MBR 34 29L& sl &
wael M2 o o3 54 wm ARG A3 e g A 99

A A%/ Akl 9% HRTE Z7HA

I
1. SM-SBR &4 % MBR &7l 7o 2H uko]
LA 71 S R e, 7] MBR &AM AAT F gl AFEF
AA 7F53 SM-SBR &4o] o &&zolet ALRHT).
g 2 Fe slo] A=A QAR & AeA Q= EPSe| ARS T8l B oat 540 s
e g osdslen, 538 & A7 SM-SBR &9 #4577t 7S HRT7E S71et
|24 EP

W whilEe)] tigk g=3kE2] H|(C/P, carbohydrate/protein ratio)”}
o] | A=l 7S AGAIA S ATk webA Hx]E 1t
PS T oyl EPS U] @l wxE #Es= o] Fasittal
=4 #sk AT g Hls] ool 3 Ao AlmHT

CI DY
(=
olo
BN
Mo
[-'>~1
>,

ox M 2



Theories and Applications of Chem. Eng., 2004, Vol. 10, No. 1 631

23 24
1. M. Mulder, Basic principle of membrane technology, Kluwer, London(1986).
2. Urbain V. J.C. Block, and J. Manem. Bioflocculation in activated sludge; An analytic

approach." Wat. Res., 27, 829(1993).

3. Brown M. J., Lester H. N., Comparison of bacterial extracellular polymer extraction
methods, Appl. Environ. Microbiology, 40, 179(1980).

4. H. S. Shin, S. T. Kang, S. Y. Nam, Effect of carbohydrate to protein ratio in EPS
on sludge settling characteristics, Biotech. Bioprocess Eng., 5, 460(2000).

5. Mukai T. et al., Ultrafiltration behavior of extracelluar and metabolic products
in activated sludge system with UF separation process, Proc. Asian Waterqual
'97, Seoul, 1499(1997).

6. H. S. Shin, H. Y. An, S. T. Kang, Fouling factors in submerged membrane
bioreactor(), /. KSWQ, 15, 415(1999).

HRT 24
8 hr/cycle

HRT 36
12 hr/cycle

HRT 24
8 hr/cycle

HRT 36
12 hr/cycle

25

N
o
T

&
TMP (Kpa)

TMP (Kpa)

10 15 20 25 30 35 40 45

Time (hr) Time (day)
(a) (b)
Figure 2. Variation of TMP of each cycle in the (a) SM-SBR, (b) MBR at constant flux(30 L/m’hr).
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Figure 3. Variation of total EPS and MLVSS  Figure 4. Variation of carbohydrate and protein
in cycle for each process. concentration in the amount of total

EPS for each process.

ofetZetel O/EH E& H10Z Hig 20045



