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2 o FUIEH FAE A AAY] st d&3EA R 223 MBR (membrane bioreactor)A] 28] o] A W] A
ExTe oA Falge] Ho gy vjAE 44 vAE TS 4Rt FL P& MLSS (mixed liquor suspended
solid) &% &7t whet 254 F7ele A%S By, 2 £ HE7] 2480 27] 2d0e Fo F=8AA U
Btk MLSS Fx& B gd AA4 Avd g3 FA= Gou, AVAA £ MLSSHM f=He ¥ s8A
Bl Me wtede] aA Frtste @Abo]l MAHAUL, oG zAAME X)) AF = HF ARE A FAENU
o HEY] E BHEE oA Tt LTSS ALHOE Aadte AES UBUIIS eE dA EHE
g 17,000 mg/L o] ¥ MLSSZEH fEHE 2e o7 RagdMe 52 MAE FRo= B8k 239
Zaged ol 713 REoR AT AAOR FALI WAL, 49 HA FIIR A3 44 AgEo] AFEAT]

o ot}

Abstract: In this study, membranes were coupled to a sequencing batch reactor for simultaneous removal of organic
matter and nitrogen, and the influences of MLSS (mixed liquor suspended solid) concentration and the sludge loading rate
on membrane fouling and bioactivity were investigated. The amount of membrane fouling slightly increased with MLSS
concentration at both non-aeration and aeration conditions, but effect of MLSS concentration was more significant at
aeration condition. Although the effect of MLSS concentration on membrane fouling was found to be insignificant at low
concentration level, extremely low sludge loading, which were generated by the maintenance of large amount of biomass in
the reactor, caused severe membrane fouling, and air scouring effect decreased significantly in this condition. Specific
bioactivity was constantly reduced as sludge loading rate decreased. In spite of high MLSS concentration over 17,000 mg/L,
the activity of the reactor decreased at extremely low sludge loading rate presumably due to the lower oxygen transfer and
the competition of biomass to deficient substrate.

Keywords: MBR (membrane bioreactor), membrane fouling, bioactivity, sludge loading rate
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Table 1. Composition of Synthetic wastewater

Components Concentration (mg/L)
Glucose 500
(NH4)2S04 250
KH>PO4 40
MgSO4-7H,0 50
CaCl,-2H,O0 10
FeCl;-6H,0 4
NaHCO; 200
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Fig. 1. Schematic diagram and operation sequence of the membrane coupled SBR system.
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Table 2. Operating Conditions of the MBR System
Phase
- 1 2 3 4 5
MLSS (mg/L) 3,800 7,100 10,500 14,200 17,800
F/M (gCOD/gMLSS d) 0.26 0.14 0.09 0.07 0.05
Aeration rate (L/min) 15 15 20 20 25
HRT (hr) 12
DO (mg/L) 3.5~42
Temperature (°C) 20+3°C
pH 6~7

YA3 L&A (DO; dissolved oxygen) & # (m™)

As7] dol we AR FRANE T7)FL Z71A) o] 93 AFe #EAESS SAA 7Y
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2.4. % 24 2.6, 4 BY 5%

Qe 42 ¥4 PHL Standard MethodsE v 4EY B4S Fre] AN Arag, IR
FTHI3]. MLSS F=& A8 10 mLE #d4dF o3 38, 2288 RN A BReEM 245y
A(GF/O)S i3t F 105°Col A A7 B¢ AZA o HarEge wezd AL AXHT, B A
2 F A%e 2gste] 2ASET CODE 25 ool AMsel At FYFE el §242
& AMS3He AL282 (AQUA LYTIC, Germany)2 27 A7t 248¢ 333 24319l A7 5=
stk A4 A4 (Nitate; NO;N) o o} dabg 4 58 JHoz BFde] /12718 53 Jriug

2 (Nitrite; NOy-N) 238 o] 25 2 n}E 7)) 3(Shimadzu,
Japan)Z o|8-381%3L, & AYEAE Kjeltee Auto 2300
analyzer (Tecator, Sweden)Z 43509 £ Aie
o) ¥ AR Aa9 Toz ANAAG. SELL B
A& )88kl 2798515} (AQUA LYTIC, Gerany).
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Fig. 2. Influence of MLSS concentration on flux decline
behavior of submerged membrane at non-aeration condition.
(TMP: 20 Kpa)
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Fig. 3. Influence of MLSS concentration on flux decline
behavior of submerged membrane at aeration condition.
(TMP:20 Kpa, Aeration intensity: 20 L/min)
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Fig. 4. Fouling resistances of the membrane at both non-
aeration and aeration conditions.
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