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ABSTRACT

The removals of organic matter, nitrogen and phosphate in wastewater were investigated with Sequencing Batch Reac-
tor (SBR). Glucose and sodium acetate were Used for organic carbon source so as to know nutrient removal efficiency
in proportion to MLSS concentration. In the case of glucose, the COD removal rate was 74%, 41% and 66% in MLSS
5000, 3000 and 1000, respectively. On equal terms, the BOD was 57%, 21% and 38%, the T-N was 24%, 13% and
44%, and the T-P was 12%, 21% and 33%. As a result, the removal rate of organic materials showed the finest remove
when MLSS was 5000, but the mutrient removal rate appeared as was best when MLSS was 1000. In the case of sodium
acetate, the COD removal rate was 83%, 81% and 86% in MLSS 5000, 3000 and 1000, respectively. On equal terms,
the BOD was appeared by 76%, 82% and 92%, the T-N 57%, 42% and 78%, and the T-P 48%, 52% and 38%. As a
result, organic and T-N removal rates were best when MLSS was 1000. But, the T-P removal rates were best when
MLSS was 3000. Glucose was shown fast removal in reaction beginning, but screened by more efficient thing though
sodium acetate removes organic matter, nitrogen and phosphate. Form of floc was ideal in all reactors regardless of car-
bon source and MLSS concentration. And its diameter was about 200~500 pm.

Keywords: Sequencing Batch Reactor(SBR), organic carbon, MLSS, nitrogen, phosphate

LM = sl ol e swolth mEp AA F AR %

39 Aom Az, it A AUE ofe)
L ATR A2 AHOME dao} gle) AATE 87
2 ) W) A% 8 AAFY Aol F
AZ QAET ATk AAY 2 B3 BN
M 227 T slek upg oz Aael oS )7

Ao} dl9e Fogdst Aol WSk F2 U9l
o] Aot 913l 722 FUYFF Fr}h fYol 23 AL
2 YAHA o9 AArt Al 7L
o} SEuigte] A 1996 E] A8} ¢lo] vjE

NBI b L oly

AR =2 _'{1;61-5401 = zl}\(T N) & ol = o](T P)9] e A Bok= AAESHE Wi o3 AAZLA] 7}
T FE71E] 48 60myl B 8 me/, BAEAY 2 ZloR g3 Aok 53] g WA £
o] A 30mgd R 4myE HLEHI oD 28 7], A, Mo o 58 2dHeR & F e
o] 7l&& fEviet =AElRe] HEEhErt B A A3 824] BA<& 829 (Sequencing Batch Reactor
olH, vl=f, Ui, 292 Fo FALe 219 A Activated Sludge Process; SBR)Z %o Zhehsix
71291 5~15mg/l R 02~1.0mg/is} Wz & FA e B7E AA 4859, Sludge BulkingS: 33}

AR VBB B WAT & Pol FF UE

+Corr.espopding author : l_)epa.rtment of Environmental o] Alatr. ZAME] & AxA|, &, BAUA S
Engineering, Hoseo University N w o

Tel: 82-41-540-5741, Fax: 82-41-540-5748 1E s, ARA Aeel Qe A4S ArHel
E-mail : jhlee@office.hoseo.ac kr S22 AMebyelrh? nlE dBo] A9 e A}

99



100 AE - AFE - BET - AES

do] tdIm=AleA F - ATAR HEE| o] 3R g
TFEE Fopel mgt dAl] Az Ao SBR F-Fol
L3 Jup e} Fule] A AR Azl e
HLst o= BR gor, gEE f7E AAE B
o2 3 LA e iy T 2E3F
S ARSI Q7] Wil 5] A U Qe AAE
& ke AAer

E AP SBR FANA Aitslel &gl <19
£2 9 HdFol Boste MR EEY IFEFERA,
ey AAFHA F71e2Ue Glucose®t Sodium
acetate’} TR P Lolw uxA ¥k I
MLSS 5= w2 {7157 Ak 2 Qo] Aies
)@}, HheAjZle) WE CoD, A& 22w 4 A7
g 9% A3 SHRAE ZARN Z8Ao] B A
ZAAde] 293 AAE $% 712 ARE d3A 3§
St

DO Probe, MLSS ProbeZ Ax3lgjon A3t uks
< 98 ZNEAE sETh

2. 2 =A

[LEg i Py L)

A7l AME BAEHRAE 29 QA wiEHE
A3 BAARIA Z7120M AF 38l ALK
o, M9l APEAL Table 1, Table 29
Zc}, WRSARE 20~23°C] A2 AXEle] FUF
o] Al 87 8l HAEHLE FYUH I 42
JIAANZTE. Cycle Time2 Anaerobics} AerobicZ 2
3/Cycle, ¥HF7]= 8hr/Cycle, 1¥ 3 Cycle®] =%
= A8, FUAIZHED Time)st #iEA)7H(Draw
Timey&t 419 ANFS 47 74, wizaldo). vk
& AAAN7HSettle Time)S- IMN7RS FR.0W, #44
HEATRS 77 308 Foinh frldadleze

Table 1. Composition of the synthetic wastewater

II. IHE % %l'ﬂ Concentration
Component & Remarks Component
_— Con. (g/l)
1 ME = A Type B Type
B A3 AME-¥ SBR WHeEE Fig 13 7 Glucose(CgH,:05) 0.10 g/l
. i Organi
Smm A9 27 17eme] FYH olag Ages R 0r6gl o
_ - . 3
A|2Fste] F+94= Modular Controller Pump®ll ]3] ELPO 008 g
- 2! 4 !
g7l A FAEES &k el pH Probe, K.HPO, 0018 gl Phosphorus COD=0.100
] Mixer NH,CI 0.16 g/l Nitrogen }fg;g'gg;
NiLiS Mlclt)cr ﬁ DH» Meter MgSO, - TH,0 0.09 gl .
y Tl DO Meter CaCl -2H,0 0wy
Mis nerals
E:,j]‘cr T= ) EDTA 0.02 g/l
B J . Trace Solution 1 mi/i
‘‘‘‘‘‘‘ Air Pump -
T & UMax 8L * Trace Solution
\..:_,/ Component Concentration (g/l)
- > T FeCl, - 6H,0 1.5 g/l
e ] Min 4L H:BO, 0.15 g/l
/ —>
Fffluent Valve CuSO, - 5H,0 0.03 g/t
— KI 0.03 g/l
PN MnCl, - 4H,0O 012 g/l
N Na,MoO, - 2H,0 0.06 g/l
Feed Tank Main Reactor ZnSO, - TH,0 0.12 g/
Fig. 1. A Schematic of the lab-scale SBR system. CoCl, - 6H,0 0.15 g/t
Table 2. Sources of organic carbon and microorganism concentration
AT BT
Condition ype bl
Reactor 1 Reactor 2 Reactor 3 Reactor 4 Reactor 5 Reactor 6
Organic carbon Glucose Glucose Glucose Sadium acetate  Sodium acetate Sodium acetate
MLSS (mg/l) 5,000 mg/! 3,000 mg/! 1,000 mg/! 5,000 mg/! 3,000 mg/! 1,000 mg/!
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Fig. 2. Variation of pH during 1 cycle.
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Fig. 3. Variation of DO during 1 cycle.
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Fig. 4. Variation of BOD during 1 cycle.
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Fig. 5. Variation of COD during 1 cycle.
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Fig. 6. Variation of NH,-N during 1 cycle.
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Fig. 7. Variation of NO,-N during 1 cycle.
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Fig. 8. Variation of NO;-N during 1 cycle.
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f. Sodium acetate).
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