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ABSTRACT

A laboratory-scale experiment was conducted to investigate the effect of soluble
microbial products(SMP) on permeate flux in the submerged membrane separation
activated sludge process. Continuous and batch filtration test were operated to
understand mechanism of relationship between membrane fouling and SMP. Synthetic
wastewater (phenol) was used as a carbon source. Hydraulic retention time(HRT) and
mixed-liquor volatile suspended solids(MLVSS) of the reactor were kept at 12 hours
and 9,000mg VSS/L, respectively.

Batch filtration tests (Jeo/J,) using the mixed liquor from reactor showed that the
increase of accumulated SMP concentration in the reactor caused to the decreasing
permeate flux and the increasing of the adhesion matters which form cake and gel
layer. The resistance value of cake layer was measured 2.9%10'°~ 4.0x10"(1/m).
this value showed more significant effect on flux drop than that of among other
resistance layers.

Batch phenol-degradation experiment was conducted to observe SMP type expected
SMPrs and SMP. (SMP resulted from endogenous cell decomposition). these are



960

714 - 01FE - A7) - olAF - K2 - ek

non-biodegradable high molecular weight organic matter and play a significant role in
permeate flux drop. Also, SMP concentration was accumulated as increased of HRT
against flux drop.

Soluble Microbial Products{SMP), Fouling, Permeate Flux, Adhesion
Matters, Cake Layer. Gel Layer
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Fig. 1. Schematic diagram of membrane
bioreactor for continuous and batch
filtration test,

Table 1. Composition of synthetic wastewater

Item Concentration(mg/ ¢ )
CeHs0H 600
KH2PO4 80
NH4Cl 320
MnSQO, - TH20 9.0
FeCls - 6H20 1.0
CaCl; * 2H20 20
NaHCOs 1000

Table 2. Description of membranes

Type Plate & frame
Material Polyethylene
Average pore size 0.4um
Effective area 0.1m?
Suction pressure 0.5ka/cm?

External size

240 x 340 x 10mm




962  A7A - ol¥E - AN - ol F- - KUY - Vs R

2.2 4 ¢Y

AEYA M T3 T Y45 = SMPY A%
£ Jel A (Fig. 2), SMPE 713 thA}(substrate
metabolism) 2%€ ¥/dsEe UAP(utilization-
associated product)$} 712 tiAHbasal metabolism)
2 ®¥ 445+ BAP(biomass-associated prod-
uct)9l oz 7251, ¢ 719 B u
gt AAsE SMPsl olR e Rz YAHse 4
i€ A ¥ HAF dAYEY] SMPag. Y14
9 WA ZEANAN Rellste YEHIE 2R g
HAMY E SMP.S) 3372 £/'75l0] SMPE 4&
o] glolM HEHoz GRS QA o] &
Ao & 4 gl

2 dFolA 2 tE ol &4 YEXNY oA A
‘4=le SMPe] AFE 43 B S8 ohgn 2ol
A& oA A7 AR A 4oz T8 29

(—mm3 Residual substrate

Influent Substrate ————f

> Biomass > SMP,
Catabolic CO;
l-—_: Respiratory COp
Fig. 2. Formation of organic materials in
biological treatment process.

vt 94 o3 4¥ 2 HRT(Hydraulic Reten-
tion Time)e] Y&l @& Y& g2 Uo] SMP
o 23 AF& 4uu] g8 F 1A 2o 2
Az}, A WA= et foulinge2A Are
HRT 7} & A& ¥Hg= U9 SMP A5 ¢ 3
EDHAL, F Al 4 HRTZ A4 M3
HE W BE HEE Ulo] SMPEE HEE JEAD
3ttt ojd, HRTE #A1317] 98] 271 453 &
%9 10% #AA AR E & F oA &1L 3.
E, Y 2AADAA &2 We SMPEEd u
€ ¥ A7 J4Y9E dA e 2R F5E Hosl
Ak AE A7 dYIDAME 718 88 A &
7139 ¥&o] a2} A= SMP 44 49 W
Zo] WE w3 Aol vixe %L e

¥l & 0] wely A4 Y Y W
2o Yol AT A4 o7 AP 4
QD e e Edgte F4Y0 10+ ¥ -5
£ FA Aoz Agon, AE o7 4
(DM e A48 FUdte Yoz AU,
A¥ =1¢ Table 39 Uellr}.

49 13 09 JE dAL &2 Yol B
g2 o] phenol$ = 1.0mg/L ol3l2 ¢
A3 PH=AE o, 2 £ TOC =8
(0.45¢m2] membrane filter2 <} 3§ ) SMP A
B2 AHREI9IY

Table 3. Condition of continuous(l and II) and batch filtration test experiment{Il)

Run I 1 114
Hydraulic Retention Time(hr) initial 12 12
Aeration Intensity(L/min) 7
TOC-MLVSS Loading(kgTOC/KEVSS/d) 0.1
Suction - Idle Time(min) 10-5 continuous
Substrate Concentration(mgTOC/L) 450 1000
MLVSS(mg/L) 9.000
Reactor Volume(L) 12

Temperature(C)

25
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Fig. 3. Time course of flux and SMP(TOC)
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