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Abstract: Multi-stage AO can effectively decrease the internal reflux ratio while enhancing total
nitrogen (TN) removal efficiency, therefore, it has been widely applied in recent years. The short-term
treatment capacity of a sewage treatment plant in South China is 50 000 m?*/d, while its long-term
treatment capacity is 70 000 m*/d. In this study, a comprehensive technical and economic comparison was
performed between the two-stage AO and the three-stage AO to achieve the long-term effluent TN
remaining no more than 10 mg/L. The simulation results obtained from BioWin indicated that the
two-stage AO featured fewer equipment units and sections, resulting in lower capital costs for equipment,
reduced operational complexity, and easier management. Consequently, this process is better suited to the
conditions in South China, where the influent TN is relatively low. In the three-stage AO, the
configuration of internal reflux to the anoxic zone I from the end of zone Il not only influenced the TN
removal efficiency but also increased the complexity of management and operation, while raising capital
investment costs. The long-term processing capacity of 70 000 m*/d can be achieved through the
integration of suspended carriers. The actual operational outcomes were largely in agreement with the

simulation results obtained from BioWin. The predicted average effluent TN was 6.86 mg/L., which met
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the design requirements.
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Tab.1 Design influent and effluent quality

mg- L™
IiH | BOD, | COD | SS NH,-N TN TP
YK | 150 | 350 | 230 35 45 6
WK | <10 | <40 | <10 | <2.0(4.0%) | <15(10%*) | <0.4
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three-stage AO process;
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sewage treatment plant;
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Fig.1 Process flow of two-stage AO and three-stage AO
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Fig.2 BioWin simulation of two-stage AO and three-stage AO
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Tab.2 Simulation results of fixed inlet ratio

i H Witk A A0
AN TC R | A5 100% [
KR 14§Tf;6+ 14(L5+L7+32517+25+17+
B/ (mP-h) | 13371 13 197
A 1.23 2.00 2.00
A 6.29 8.52 7.51
tif; 71;5*? BBE| 183 1.28 0.95
COD| 38.46 37.44 38.14
BOD,|  3.08 3.00 3.14
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Tab.3 Simulation results of water distribution ratio

adjustment

WiH W AO =4 AO
HEK HE A 1:0:0(3:7:0(2:4:4|1:0:0(3:7:0|2:4:4
UK H 6.54 | 6.55 | 6.70 | 6.30 | 6.38 | 6.40
AA | 1.04 | 1.28 | 555 | 0.83 | 0.99 | 3.73
7K | B | 6.47 | 598 | 991 | 7.30 | 5.66 | 7.79
KB | MEE | 172 ] 2.04 | 2.81 | 0.77 | 1.31 | 2.32
(mg-L™")| COD |38.27]38.0838.43|38.25|37.80 | 37.73
BOD, | 3.04 | 3.09 | 3.63 | 2.92 | 2.91 | 3.01
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Tab.4 Comparison of design parameters between two-stage AO and three-stage AO

i H A0 =% A0 i H B A0 =% A0
KX HRT/h 2 2 +HER/ T 2072 1 964
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Tab.5 Actual influent and effluent quality mg- L™
i H BOD; COD SS NH,-N TN TP
ek 39-107-274 90-258-495 46-154-534 8-23-35 15-29-45 1-4-6
oK 0.5-0.81-6 4-13.91-30 4-4.4-8 0.03-0.27-1.51 1.65-6.86-10.20 0.02-0.12-0.30
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AR, B T AR R b D 7K TN AN (R A 10 5 = 9%
AO TE 55 oK v i & 1) 55 1 Gl S XA 9 [l
SMIFZM TN £ BRACR 1R T8 BB MR, 325
TG Bt i AR T AL 5%10° m/d LA
S TN<10 mg/L B A2 BT 5K, 2 151 7x10% m™/d #Y &b 34
FUBTRLE o RS B AR . SEPRs TRUR S

BioWin BULIZE R EAAHRF , /K TNIIEN 6. 86 mg/L,
R R
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