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A Study on Membrane Fouling by COD fraction of Influent in Submerged MBR
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Abstract

Submerged membrane bio—reactor (SMBR) has several advantages such as high MLSS, long SRT, and low F/M ratio at wastewater
treatment. So, this has widely applied over the world and many studies have been conducted. However, membrane fouling remains
an inevitable problem. This study was investigated using bench—scale SMBR with three poeration modes. Raw waters were prepared
by addition of starch, acetic and fibric acid to recovery water of zeolite. The efficiency of nitrification and COD were very stable
as about 95% and 80%, respectively. And critical flux was 128.8L/m?/hr. The result of biodegradability test was following values
at the each mode : Ss+Xs/Cr=81.7%, 35.1% and 45.3%, X+S/Cr=18.3%, 64.9% and 54.7%. When particulate matters such as
Xi and Xs in influent are increased, membrane fouling will take place more and more. A relative ratio of filtration resistance to
the fouling occurred by the cake layer was increased when increased the portion of X, and polysaccharide. It was thought that

the formation of cake layer was promoted due to bond between X, and vicid material s generated from the polysaccharide.

Key words MBR, fouling, filtration resistance, biodegradability
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Table 1 Specification of membrane
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Fig. 1 Schematic of lab-scale MBR and photograph of

membrane

Parameter Specification
Material Hydrophilic polymer
Micro Filtration
Mean pore size(ym) 0.4
Matter ABS
Plate
sheet Effective surface area(m? 0.98
membrane
Filtration velocity(m®/m?/day) 0.3~05
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Table 2 Characteristics of raw wastewater (Unit = mg/L)
Range Avg.(Value)
pH 7.8~9.0 8.7
Alkalinity 1,01578,937 4,364
COD¢ 65.2~390.7 210.1
BOD 16.9~172.3 62.6
TKN 20.4~56.9 40.1
NH4-N 43~483 35.5
NO*-N 00~37 0.1
NO*-N 0.0 0.0
TP 49~85 6.8
TSS 33~139 65
Table 3 Operation conditions for MBR
Mode | Mode I Mode Il
Inf. raw wastewater raw+starch raw+acetic acid +fibric acid
HRT(hr) Aun~l Aun=2 7 7
5 7
SRT(day) - 30

A Ao AREH Y42 SS(Suspended solids) 7}
Mode 19l H]&ll Mode I, II7} 3~5H] 718 =9k7] wj&

T AN = 9] w3llel e OUR2
e W3yt B S IR AE3 F/M ratio) v
= s&7F 4ot lé AT M= Sgo A A

F/M ratio$} "= 55 FA1517] $18te] thekst F/M
ratios A8}, Mode I ¢ F/M ratio=0.3, Mode 1II
F/M ratio=0.1, Mode I F/M ratio=0.07% ¢S 7
3to]  Sg(Readily biodegradable substrate), Xi(
Particulate inert organic matter), Si(Soluble inert
organic matter), Xs(Slowly biodegradable substrate)
E Yoprgitt olwf o]&d £+ CODd %+
mode® 204.4mg/L, 271.9mg/L, 578.9mg/LAt}. Y=
siA] S Bl Fojxl 0.62F ©]43k31aL, Mode I,
I, IellXe] Sso AMgA=  49.5mg/L(24.2%),
33.0mg/L(12.2%), 67.8mg/L(11.7%) 2 AHE= ek A
golx e AFES o83 XiE Mode [ lA
11.8mg/L(5.8%), Mode I 9)A+= 136.4mg/L(50.2%),
Mode MIelA+= 280.3mg/L (48.4%) & WEFHTE Mode
I, elA Si7F Mode 1 of] lal] o2 o2 57 vhehd
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Table 4 COD fraction according to modes (unit : mg/L)
Exp. Cr Ss Xs Si Xi
Conc. 204.4 495 117.6 255 1.8
Mode |
Fraction(%) 100 242 575 12.5 5.8
Conc. 271.9 33.0 62.4 401 136.4
Mode I
Fraction(%) 100 12.2 229 14.7 50.2
Conc. 578.9 67.8 194.5 36.3 280.3
Mode Il
Fraction(%) 100 1.7 33.6 6.3 48.4

7)5(Se/Ss*+Xs) & Mode IoAl= 29.6%, Mode =
34.6%, Mode IMeIXE= 25.8%% Vet w3k H9l5¢
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337e=

32, Me|FE 2 MM BN

#9049 TCODer ®&= 237)7F B<9F 65.2~
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326.5mg/LE Ve 59052 TCODe: &% Wel7} A
FIA T FE52 TCODe: w5+ 11.9~80.5mg/LE 1
R FH o2 81.5%2] AAAES YERITE COD:
T2 H AAEE Run—194 B 72%, Run—2°14]
Bt 82%°] AAES Holjv HRT7Z} &bl s AAE
o] Hojzlthz 2 E1E = QI3 ol s 8H(2004)
3} 21713 (2004) ¢l 2)3F HRT7F Zol A= wh-g-A|7to]
S7kstol Aelago] FA U2the Bask fAkslth
T3 %% MLSS(¢F 14,000mg/L) 9] &80 % Qlake
v 5ol YAT S| 93k biomass residuel] A4
(Laspidou, 2002) 8.2 F&59] 7|82 Hisid 24
2 Ak §91429 SSEEE 33~159mg/L, 552
SSEEE 0.3~13.2mg/LE YERAH, F 96% ©]3<] =
S AAES HIt d7Ite]  Hojdel  ulet
MLVSS/MLSSE 0.570114 0.42% 745t oF 0.45%2
Al FA == A3 Rk o]i= 71 SRT FAl <]
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Fig. 3 Concentration variation of influent and effluent during the operation periods
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Table 5 Comparison of protein and polysaccharide according to modes
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Fig. 6 Protein and polysaccharide according to modes

Protein(mg/L) Proportion(%) Polysaccharide(mg/L) Proportion(%)
Mode | 95 26 275 74
Mode I 3.1 7 429 93
Mode I 10.0 21 383 79
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