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Abstract

In this study, pollutants removal and sludge reduction in the SBR(sequencing batch reactor) process
with anaerobic and anoxic tanks were investigated. Average organic removal efficiencies of BODs and
COD were 96.3% and 98.8%, respectively, and average concentrations of SS in effluent was 4.8 mg/L.
Average nutrient removal efficiencies of T-N, NH3-N and T-P were 86.7%, 92.3%, and 62.5%,
respectively. It showed that large amounts of organic matter and nutrients were removed from the
SBR reactor. Before sludge returning to the anaerobic tank, the value of measured sludge yield(Yons)
was 0.130, which was suggested that a large amount of sludge was reduced in the SBR process with
anaerobic and anoxic tanks. After 20 days sludge returning to the anaerobic tank, the value of sludge
yield(Yons) Was 0.033, which revealed the large amount of sludge reduction in the anaerobic tank.
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Fig.1. SBR process with anaerobic and anoxic reactors.
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Table 1. Composition of influent

Components Conc. (mg/L)
BODs 280
CODwn 250
T-N 40
T-P 4
Alkalinity 200 as CaCOs
pH 8.0-8.2
2.3 BAMUH
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3] BODs, CODwn, SS, T-N, NH3-N, NOs-N,
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Fig. 4. Removal efficiency of COD.

140

Concentration (mg/l)

Time (Day)

Fig. 5. Effluent concentration of SS.

Fig. 63} Fig. 72 &7] %
SBR A A #7173t
&5 HoEd 348 7259 TN 5%
2.93-10.34 mg/Le] WHAZ HHF T=E
mg/LyoH, AMYage 741-927%= %
86.7%Y ATE&SL B
o] HFFEEE 3.07 mg/L, NO-N9| Ha5 %=

= 175 mg/L, NO,-N¢| H#%5 == 0.11 mg/lL
o2 Yeiyth ¢d, 34 &5 TP &
== 0.99-2.90 mg/Le| *ﬁ%i PEEEE
150 mglLgom, HeEee 27.5-75.3%2

Hi 625%Y AP Ea LS E‘}a’gtﬂ FEF2
PO&P HE= 0.89-2.83 mg/Le] W92 HHF
FEE 143 mg/Le 2 Yehyth

20129 1€ 14958 AEA F85e 4
712Me 19 a4 4% 500 mPo] 4] 7]
oA F1e A 7)Fo| ul g 3= o
[-MAY sfgst= 0.2, 0.3. 0.5 mg/LY
] sy YeiAe B 3 EAA
ﬂfﬂﬁa%% Folu FANES U=
tol gatA<l QA AE Wy 2 o935
T&EZAH AA7 27"

N

N o ey
ol

off o — rulo

lo

2 9 o

33 AAEE

Fig. 83} Fig. 9= 2 Wh-g-=xoA #7715 Al
AEES HA=FH. §94 BODsw%=71 280
mg/lLed 7)1z 21141 mg/l, F4ta
143.85 mg/L, SBR% 9.06 mg/LZ HH3-%



ded AA 3 A Al BT A7 13

300 1000
R R AR 00
20 A !
NN @0 =
%& 200 700 %
£ —eff. T-N w §
§ o w g
% —~Removal efficiency 00 2
T w0 00 %
§ W\/\/\ 2
g 0 =
S 5o B
v 100
00 0
1 u s om % 0w % 4 4 s s e
Time (Day)
Fig. 6. Removal efficiency of T-N.
100 1000
90.0
80 80.0 g
e + 700
< 3
S
g 60 60.0 gg_.
5 —eff. T-P 0
w40 400 B
£ -+—Removal efficiency | 0 3
5
E 20 200 j
S S
v rw0 &
00 T T T T R I T T T T T T + 00
P S A )
Time (Day)
Fig. 7. Removal efficiency of T-P.
100.0
& soo
Foy
& 600
5
£
= 400
2
= :- -
o
0.0
Anaerobic Anoxic

Fig. 8. BODs removal efficiency in each
reactors.

100.0
& 800
z
& 600
S
£
;: 40.0
H
o

00 -
Anaerobic Anoxic

Fig. 9. COD removal efficiency in each
reactors.

A HA 24.5%, 24.2%, 48.1%°] A AR

[e)
&L H
Aok FU4 CODEE7F 250 mg/LY of @

71% 189.3 mg/L, ¥4+2% 126.1 mg/L, SBR
Z 196mg/L2 ¥rE%E AXHAM  24.3%,
25.3%, 49.3%% AAZES RATh

Fig. 103} Fig. 11& 7} uh-8-zo] A
FAAZES BoEth F4 TN
40 mg/LY = 71z 35.07mg/L, FAtAZ
29.43 mg/L, SBR% 3.87 mg/LZ W3 %S 7
A HA 12.3%, 14.1%, 63.9%2] AAEZES B
At s T-Pe=r 4 mg/Le o F71=
3.67 mg/L, ®ATAZ 3.29 mg/L, SBRZ 1.30
mg/lLZ We-2E AXAA 8.3%, 9.5%, 49.7%
o AAELE S HA

&

100.0
£ 800
BS
&
§ e00
S
5
= 40.0
2
£ 200
) [
oo | N
Anaerobic Anoxic

Fig. 10. T-N removal efficiency in each
reactors.

100.0
£ 800
=
Z
§ 600
S
£
= 40.0
2
£ 200
o«
- . ==
Anaerobic Anoxic

Fig. 11. T-P removal efficiency in each
reactors.

34. oA ¢dE I NZ=E

3.4.1. gtz

Table 29 A 62Y¢ Zof 7z} Wk-3 %o A
o] MLSS %9t FANAe & MLSS %*&
et whex # 27] AF MLSS 5%
= ¥7]% 205 mg/L, FAFAZ 0 mg/L, SBR



14 WMy -3

Ho

RN

Table 2. MLSS concentrations in each reactors and total MLSS amounts

Initial seed

After seed 62 days

MLSS amounts(g)

Item MLSS of MLSS before MLSS after of effluent during
seed sludge sludge return sludge return 62 days
(mg/L) (mg/L) (mg/L)
Anaerobic reactor
16.8 L) 205 400 2,233
Ano(xll?c) ZreLa)ctor 0 1,300 1,450
R - : 19.94
reactor
(336 L) 2,460 3,675 2,700
Total MLSS
amount (@) 86.1 147.36 146.92

Table 3. Observed yield(Yons) according to solid retention time(SRT)

SRT( 4, day) Yobs Sludge reduction(%)
10 0.30 56.7
v 15 0.24 45.8
}/nbs: .
14k, 0, 20 0.20 35.0
25 0.17 23.5
30 0.15 13.3
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Table 4. MLSS concentrations and total amounts after sludge return to the anaerobic reactor

MLSS after sludge

MLSS after sludge

MLSS amounts(g) of

Item return return 20days effluent during
(mg/L) (mg/L) 20days
Anaerobic reactor
(16.8 L) 2,233 802
Anoxic reactor
132 L) 1,450 2,700
SBR reactor 201

(336 L) 2,700 3,050

Total MLSS amount (g) 146.92 150.89
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