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This study was carried out to obtain the optimal operating parameter on organic matters and nutrient removal
of mixed wastewater which was composed of sewage and stable wastewater using SBR. A laboratory scale SBR
was operated with An/Ae(Anaerobic/ Aerobic) ratio of 3/3, 2/4 and 4/2(35/2.5) at organic loading rate of 0.14 to
0.27 kgBOD/mB/d. TCOD/SCOD ratio of mixed wastewater was 3, so the important operating factor depended
upon the resolving the particulate parts of wastewater.

Conclusions of this study were as follows:
1) For mixed wastewater, BOD and COD removal efficiencies were 93-96% and 85-80%, respectively. It was

not related to each organic loading rate, whereas depended on An/Ae ratio. During Anaerobic period, the amount
of SCOD consumption was very little, because ICOD in influent was converted to SCOD by hydrolysis of
insoluble matter.

9) T-N removal efficiencies of mixed wastewater were 55-62% for Exp. 1, 66-76% for Exp. 2, and 67-81%
for Exp. 3, respectively. It was found that nitrification rate was increased according to organic concentration in
influent increased. Therefore, the nitrification rate seemed to be achieved by heterotrophs. During anoxic period,
denitrification rate depended on SCOD concentration in aerobic period and thus, was not resulted by endogenous
denitrification. However, the amount of denitrification during anaerobic period were 3.5-14.1 mg/cycle, and that of
BOD consumed were 10-40 mg/cycle.

3) For P removal of mixed wastewater, EBPR appeared only Mode 3(3"). It was found that the time in which
ICOD was converted to VFA should be sufficient. For mode 3 in each Exp., P removal efficiencies were 74, 87,
and 819%, respectively. But for 45-48 of COD/TP ratio in influent, P concentration in effluent was over 1 mg/L.
It was caused to a large amount of ICOD in influent. However, as P concentration in influent was increased, the
amounts of P release and uptake were increased linearly.

Key words : stable wastewater, mixed wastewater, anaerobic(An)/aerobic(Ae) ratio, nitrification, denitrification,
EBPR
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Table. 1. Operating conditions of each experiment

(units = hr)
Phase . React
Condition Fill e Ax Settle Draw Idle
Mode 1 1 3 3 3 1 05 05
Mode 2 1 2 4 3 1 05 05
Mode 3(3) 1 435 225 3 1 05 05

Note) An : Anaerobic, Ae . Aerobic Ax @ Anoxic

A% AAFD AF 115em, ¥l 33.0emel F84 3¢,

e % HHQ%? 2'92 _‘:}_—Xﬂl}?ﬂ' ?}EL%I.%J_%;% Ah8-8 Table 2. Characteristic of influent wastewater in each
qon, BE éﬁd%ﬂ? zz A58 TimerE £l Al Experiment

ojgdt). SBREAY 157](cycle)& 12422 H A8} .

@, 7 GAEAZEE S 1A, 5 S (react) 94) tems Concentration (mg/{)

7t AA(settle) 1217, 3 (draw) 05417 2 F2(idle) Exp. 1 Exp. 2 Exp. 3
05AZFo. 2 Bujatdnh pH T4~77 74~78 75~80

SNEARE HEFLS FURFE GAHEA ota] | 330~362  458~510  576~643 '
BODs =2 WalA# BOD &x%82 s 2 44 oD o (343) (479) (612)
(Exp)ol Mg e Agsgd PAEHTE 3T « wlble 1077122 155-176  179~206
E394E Aeddon, f7182%EE Exp 1, 2 30 o (109) (165) (190)

A zZbzk 014, 020, 0.27 kgBOD/m¥/dZ 3ttt An/Ae rotal 89~ 109 142~152  188~205
ratiod] W3lE Table 191 YeEbH AXF, Mode 1, 2, BOD (98) (148) (199)
330 2zt 3/3, 2/4, 4/2(35/25)2 HA st Fas} ub] 48~52 68~74 92~110
o}, SOMDIE (50) (71) (99)
rog  A11~442  429~502  496~574
| Aerator Timen SS (405) (468) (535)
vgg ~ 258~288  271~332  348-3%5
MRy il (266) (313) (378)
(Pums [Fuma kN 3127348 387-428  439-479
(33.2) (40.8) (45.7)
v . 234~258 288~317 335~380
o " o NN ) (302) (35.3)
= = NO 0.18~030 032~051 0.34~056
Stirrer 4 (0.22) (0.45) (0.46)
65~79  95~11.0 128~156
r-p (7.12) (10.1) (135)

Inf. Tank Eff. Tank Note) ( ) : average value
Fig. 1. Schematic diagram for laboratory scale SBR.
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Table 3. Operating results on organic matters

Exp. 1 Exp. 2 Exp. 3
0.14kgBOD/md) {00kgBOD/m’/d) (027kgBOD/m'/d)
Mode Mode Mode Mode Mode Mode Mode Mode Mode
12 3 01 2 3 1 2 %
Avhersio 33 4 4R 3 24 42 33 ¥4 3525
. 6860 %82 1280
. @174) (3304) (3%2)
oo T8O TR 7021057 1029 10213 1%89 12974 1297
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(mg Aol (M5 (208 (33 QRO 6D @HY G WY €572
e Aeeff (15300 (1484) (1818 (8%60) (%24 Q18) (188 BY (@43
g S %83 150 1095 1%3 417 1488 1547
G G4 B B @D 015 %D 6 (B9
Rem() €8 %1 #M7 RO W6 B8 B4 F§ KT
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BOD ,
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Inf. 464 %78 48
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Rem(®%) 8 94 92 B4 08 86 BT H5 84
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Table. 4. Operating Results on Nitrogen Removal

Concentration (mg/ &) <m§4/3§i1e> Effigzgg::l(%) Derlg:gi%?cn "
Exp Mode Int. Ae. Final Effluent KN \r e _ Final Effluent o0 SCOD
. consumpt.
TKN NH; NO; TKN NH, Nog TN of NIT DEN TN (me/eycle) (o /evele)
T a2 247 193 28 12 113 141 693 578 29 & 4 58 117 135
1 2 %2 247 24 22 10 133 155 687 612 2.1 8 34 54 138 295
3 x5 249 157 88 60 36 124 58 470 361 6 T 6 4l 117
| 408 302 244 20 09 107 127 &9 T2 405 & H 6 117 35
5 9 48 302 B2 17 09 120 137 &6 6 06 W 52 67 128 %6
3 408 302 209 75 44 26 101 895 626 543 W0 & B 35 100
1 457 33 303 27 10 110 137 90 98 50 % 64 0 119 340
s 9 457 B3 07 25 10 132 157 B8 920 526 9B 5 6 141 03
T 459 M7 WO 39 26 64 90 BT 89 647 & 7 8 73 209

NIT : Nitrification Rate
DEN : Denitrification Rate

o) AAg 27 G20 H 5717|709 Az E 2A
e 223 AR Atudd
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Fig. 2. % TKN removal of Exp. 1, 2, 3.
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Fig. 3. % T-N removal of Exp. 1, 2, 3.
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Table 5. Operating results of Phosphorus Removal by

SBR
B Mude C()nce:rr(ft?:r:){:lsgglﬁ ) Prosphorus Mass(mg/cyeie) Remv;l
RoAn B W A A O O ey
i 71 58 48 191 175 96 - 31 32
12 71 61 50 193 184 W0 - 34 D
3 73 154 19 165 461 38 207 44 74
1 101 83 56 B8 48 13 - 79 £H
2 2 101 86 63 X5 BT 121 - 67 B
3101 177 13 25 %80 27 35 4090 &
1 135 127 65 385 BL 3 47 186 2
32 135 106 72 2 39 U5 - 102 4
3134 28 24 B3 83 48 B0 6L 8

Exp. 191M9] ¢ AAZELE §7)/371A17k) o whet
FeHRed, §7)/2 7)1 A7 7 4/29) Mode 394 71
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Exp. 29 Mode 19 AL 01@%71]0\1*1 eSS
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Tl A E448dE Foo AAAA S ¢ WEe
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Fig. 4. % T-P removal of Exp. 1, 2, 3.
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