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Abstract: In the operation of submerged membrane-coupled sequencing batch reactor, the effect of filling step on the
removal efficiency and filtration performance were investigated. Two sets of operation modes, the filling step located in the
beginning of aerobic step (Mode-1) and the beginning of anoxic step (Mode-2), during 89 days were conducted. There was
no wide difference in the COD removal and filtration performance between two sets of operation modes. But in the re-
moval efficiency of nutrients (total nitrogen and total phosphorous), Mode-2 was more effective than Mode-1. In the case
of Mode-2, average removal efficiencies of COD, total nitrogen, and total phosphorous were 99.1, 73.3, and 77.3%,
respectively.

Keywords: sequencing batch reactor, flat-type submerged membrane-coupled, filling step, nutrients removal

.M 2 7 Slste] e 74A) digkel AAHD 2, 1 9
3o St AR AYAHL ol g3}

o

A AR A FESALd EAE s 9 AA L= AHgste ol A &ste Aot o W
o H4He FR4e £4 /1F2S A3 Bsin 9 < 712Y Uit R Agde ol &ste WRdA ok H
oAx 7t AgAldME A HEo R HEE A = APAA L} vLHe FHE 5L ¢ 9, By
AT  de 29 A 7lse] 8FHL Qo =3 SHoE FHAWAYG FAd FHE FA &
Y A FEoE & FHI oy Fe nt 24T 5 e PHold2].
oy o 59 AL g #AE AAL Jo A4 3] 4] "H-3-Z(sequencing batch reactor, SBR)E
[1]. 3 &2 a9 grel FHdS txst o] g3 %“ééﬂ 1] TR ‘;}‘?—-l HP"E&"HH Ho F

T 52207 2} (e-mail: hwlee@jejunu.ac.kr)

263



of
o

264 2

Pressure
transducer

6000
PLC
P

El Suction
Feed pump | v u

=i FAE 8

Balance

Membrane Computer

module

Feed tank

Air pump

Diffuser

Fig. 1. Schematic diagram of FMSBR system.
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Table 1. Specification of Membrane used in FMSBR

Membrane material PVC

Membrane type Flat-sheet type

Pore size (um) 0.4
pH 2~10
Temperature (°C) 2~38
Hydrophobic or Hydrophilic Hydrophilic
Total surface area (mz) 0.17
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B Algd Aygal Fro AR A& 2
2 W3 AR = Fig 13 2 ¥hg7] = olag & AHS
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Table 2. Operation Mode of FMSBR
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Table 3. Compositions of Synthetic Wastewater

Operational step  Mixing Aeration (];:11:;
Reaction (anoxic) Yes No 60
Filling No Yes 5
Reaction (aerobic) No Yes 15
Filtration No Yes 20
Mode-1 Reaction (aerobic) No Yes 20
Filtration No Yes 20
Reaction (aerobic) No Yes 20
Filtration No Yes 20
Total cycle time 180
Filling Yes No 5
Reaction (anoxic) Yes No 55
Reaction (aerobic) No Yes 20
Filtration No Yes 20
Mode-2 Reaction (aerobic) No Yes 20
Filtration No Yes 20
Reaction (aerobic) No Yes 20
Filtration No Yes 20
Total cycle time 180
SoAME w719 SIEEel wR7|S AA st HlE
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Composition Concentration (mg/L)
Glucose 400
Peptone 30
NH4ClI 172
KH>PO, 14

FeCl; - 6H,O 1

CaCl, 4
MgSO, - TH,O 50

MnSO; * H>O 3
NaHCO; 750
CODCr 410

T-N 44.6
T-P 3.07

Suspended Solids)9} MLVSS (Mixed Liquor Volatile
Suspended Solids)&= ¥ A3 *H(Standard methods)®]
TS o] &dte] ZASAT10]. = 33HA 4t e
THH(CODw), TAA(T-N) B FU(T-P)2 EFZ=A
(DR 5000, HACH, USA)$} 48 7]EE o] &3}
245190,
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AP
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Fig. 2. Variations of MLSS, MLVSS, and MLVSS/MLSS
during the operation of FMSBR.
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Fig. 3. Variations of CODc, of the permeate and removal
efficiency during the operation of FMSBR.
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Fig. 4. Variations of T-N of the permeate and removal effi-
ciency during the operation of FMSBR.
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Fig. 5. Variations of T-P of the permeate and removal effi-
ciency during the operation of FMSBR.
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Fig. 6. TMP variations during the operation of FMSBR.
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Table 4. Filtration Resistances in the Operation of Mode-1
and Mode-2
(Unit; x10"/m)

Mode-1 Mode-2
Rm 0.98 1.24
(%) (4.52) (2.95)
Ry 0.90 2.89
(%) 4.14) (6.86)
R 19.74 37.97
(%) (91.34) (90.19)
R¢ 21.61 42.11
(%) (100.00) (100.00)
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