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Application of AAO Biological Tank for Denitrification Enhanced by Oxygen

Elimination in a Wastewater Treatment Plant in Hefei
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China; 2. Hefei Drainage Management Office, Hefei 230001, China)

Abstract: The designed treatment capacity of a wastewater treatment plant in Hefei is 20.0 x 10*
m’/d, and the effluent quality is required to meet surface water class IV standard, among which TN in
the effluent is no more than 5 mg/L. Due to the high requirement of total nitrogen in the effluent, design
of biological tank should focus on nitrogen removal in order to reduce the operational cost. Based on
analyzing profile of the influent quality of the wastewater treatment plant in the drainage basin in recent
years, combined with the characteristics of different water temperature requirements for assessment
indicators, the project focused on modification of the biological tank. Based on improvement of the five
stage Bardenpho, a selection tank was added in front of the anaerobic tank, an oxygen elimination zone
was set up after the aerobic zone, and the second anoxic zone was transformed into aerobic/anoxic varying
zone. In this way, the nitrogen and phosphorus removal performance of the biological tank was improved,
and at the same time, it could better meet different operational needs in winter, spring and summer,
autumn. The advanced treatment process consisted of mixed flocculation and denitrification deep bed
filter, and sodium hypochlorite was employed for disinfection. Actual operational data showed that the
process flow and design parameters were reasonable and feasible, and the effluent quality could meet the

discharge standard stably.
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Tab. 1 Design influent and effluent quality
mg * L™
e COD |BOD; | SS | TN |NH; -N| TP
RTHE AR 350 150 | 200 | 50 45 7.5
et 7K K ] 30 (40) © 6| 10|52 | 1.5 |0.3

e O#bKPEmE AR B COD {H <20 mg/L i H
7K COD<30 mg/L; A 0] [ it COD {i =20 mg/Ll
if, 7K COD {E## I <40 mg/L %%,

@t AEEE A%, Yk KiR/NT 12 Cif, TN

varyling area;

enhanced phosphorus and nitrogen

quasi [V standard
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BOD,/TN >4 {¢ 5 4.1% ,BOD,/TP >20 5 59.5% ,
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Fig. 1 Process flow chart
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JIEER ] 16.3 h, Hirh gk £ #h 0.9 h P4 1. 4
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(kgMLSS - d) , RGeS 12.77 d, e REUKEH6 5 1,
3.2 Zinith

TR F AR R SR ] v, 3 12 8
JEFE RS} 65. 4 m x 12,0 m,, P-4 3 & I 3R A
gy 0.92 m*/(m® - d), e KF MRy 1.2
m/(m* - d),
3.3 REZERM

h TR BB , 7 SRR BRI, 7EUE
RIS IR A 28 B, IR & 2 EE 2 i, B )t
B 10.0 x 10* m*/d, BER A 1 4%, 29 &5
IFA] 50 s, BeitF I R 4.36 m x3.5 m, A RUK
A 6.5 my 28 4 4%, 73 i 45 B e a) 5. 2
min, ARG F IR 4.7 m x 5.0 m, HRUKHE
6.5 m,
3.4 RFHLIR KR

R TR 7K SS TN TP F3 € ik bR, 4% T
PR A AL IR RS o TRIR TSI 12 4%, FAk g
WP R )4 30.48 m x3.56 m,H=7.3 m, K
UEM NO; — N EFRffr0.65 kgNO; —N/(m’ - d),
R R IR E R 6.4 m/h I E R

BEFROCIESEN 8.3 m/h, DRI 2. 44 m, 2 Wb
AKERIE 14.7 m*/(m® - h), B PR 109. 5
m®/(m® « h) , RPPRARER A 48 b/ JEIHT, Bk K Sk Ak
Rk 20 ~25 kPa,

BEE ARG RO, Bt o B« 0k 109. 5
m’/(m> + h),/K¥E14.7 m*/(m® - h)
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Tab.2 Target value of effluent quality of each process

section mg - L™
W H COD | BOD; | SS | TN |NH, -N| TP
etk 350 | 150 | 200 | 50 45 7.5
WikbHIH K | 297.5 |127.5| 200 | 50 45 |17.5
Wit +
S 2 12 1. .
bk 35 8 5 5 ]0.5
TR 2EE +
Niatalie) 30 6 0] 5 1.5 0.3
R PRIE L H 7K
5 IEATHKAKRA
KT H 2020 W) 1R s 1T, 2020 4R 4

HARE AR 3, AT WL, H KK AR I8

F 3  EBREE . HKKR

Tab.3  Actual influent and effluent quality mg + L™

5 M #EIK ik
COD BOD; SS NH, -N | TN rp COD BOD; 58 NH; - N I'N TP
4 f [N 213.0 | 102.0 | 125.0 21.7 29.8 | 3.0 17.0 4.2 6.0 0.4 4.8 | 0.2
SR 140.3 66.3 97.0 17.9 24.3 | 2.2 13.9 3.3 4.8 0.2 4.2 | 0.1
5 i N 322.0 | 129.0 | 145.0 28.7 34.4 | 3.8 17.0 4.0 6.0 0.4 4.2 | 0.1
SEH 168.2 79.0 | 105.7 19.0 25.5 | 2.4 12.7 3.2 5.1 0.2 3.6 | 0.1
K 189.0 86.9 | 120.0 21.9 28.0 | 3.8 13.0 3.6 5.0 0.2 4.2 1 0.2
6 R SEH{E 111.2 54.3 74.3 13.9 20.0 | 1.7 11.4 2.9 4.5 0.2 3.7 ] 0.1
75 iT/N 158.0 74.1 | 118.0 21.9 26.6 | 2.9 12.0 3.0 5.0 0.2 4.3 | 0.1
SEHE 110.8 52.8 76.5 14.0 21.0 | 1.4 9.9 2.5 4.7 0.2 3.7 1 0.1
[T 241.0 96.3 | 175.0 22.8 28.4 | 4.3 16.0 3.5 <4.0 0.3 4.4 | 0.1
8 R SEAA{E 143.5 64.5 98.8 15.7 21.1 | 2.1 11.9 2.9 <4.0 0.2 3.9 1 0.1
[N 241.0 | 108.0 | 178.0 20.9 29.4 | 5.3 17.0 4.0 5.0 0.4 4.5 1 0.2
oA SR 162.2 72.2 | 116.6 16.9 23.3 | 2.5 13.6 3.2 4.3 0.2 3.9 1 0.1
10 A N 316.0 | 126.0 | 209.0 31.0 33.3| 5.1 24.0 5.3 <4.0 0.4 4.9 | 0.2
SEHE | 205.6 88.8 93.2 23.6 28.4 | 3.1 15.9 3.7 <4.0 0.1 4.1 | 0.1

M3 AT, 57K SE R BEAOK BT BEIH R BT 7KK

%, &0 A BRI 4 A—10 AUl EE , & R
IR, BEKOK R 34 A —10 H FERT RO, &1
I FZK HEATG KA W 5 157K T it #E K oK B2 AR
B — U A K 90% 3 5 S S B A A2
f, IR 42 4F 90% RYFE) 7K kit AR Tt

PAbik 4 H—10 A 7K K 5 50 i 7 10
(COD 205 mg/L BOD; 88 mg/L.SS 115 mg/L,TN
28 mg/L.TP 3.5 mg/L) B F 2RS4, ) i
HEIA(17 ~18) x 10" m’/d, FEAH 1 ff 1B 7, T Ax
e T R 211 vd, RGELSRIR R 17.8 d, 25
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YRt fii 4 0. 035 kgBOD,/(kgMLSS - d) , i KA K
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kgNO; -N/(m’ - d),
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Fig.2 Functional zoning of biological tank
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W 5 5 Ak B S v TE (] — OB OK [ 2P AT
Jonsson Boller %"~ 3086 e ], % P b i g 2% i —
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