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Abstract: An integrated nitrogen and phosphorus removal
process(A,, O, ) was developed based on the traditional theory
of wastewater nutrients treatment process. A reactor was
operated in a pilot-scale study, by using activated sludge model
No. 2D(ASM2D) to optimize the process. The results show that
the treatment efficiency of CODCr, NH; - N, TN and TP of
domestic wastewater achieved by A,, O, are up to 74.40% .,
93.15% ., 73. 35% and 33. 20% respectively. Mathematics
model established based on experimental results simulated the

effect of reactor well, and the combination of anaerobic/

Wk H 1. 2009 - 06— 17

anoxic/aerobic districts smartly could accomplish design
optimization. A,, O, process occupies less space, and effluent
could reach the second national discharge standard. After

optimization the effluent quality can be further improved.

Key words: integrated nitrogen and phosphorus removal

process; activated sludge model No. 2D; design optimization
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Fig.1 Schematic structure of A,, O, integrated reactor
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Fig.2 Constitution of A,, O, process by WEST software
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Tab.1 Composition of model influent %
Moy 7 LA LT Eb A5
Gy IR AT DL 17.4 11.5
K=Y 12.2 7.7
T PER A LY 11.8 11.5
T BRI AL 10.9 9.6
i TR o g 3 47.6 48.1
FIRW 10.8 11.5
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Fig.3 Conducted effect of A,, O, process
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Fig.4 Comparison of simulated value and

experimental value
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Tab.2 Comparison of effluent quality

Wik iﬁgﬁﬁﬁ%‘@?ﬁ/ *%Tﬂﬁﬁ%??fi/ EPORA
(mg.L™ D (mg.L™ 1) 2 /%
COD¢ 73.83 70.43 4.6
NHs-N 3.32 3.67 9.5
BA 15.70 21.11 34.4
B 1.87 2.00 7.0

2.4.2 fiRiRKHR
PR R ZE AR (10 C) K2 T ist7. 451/ W

2 5. JLmt 7Kk COD Jo vk B {EL s A7 BT i Tl
b B 0 B A% - NHy N AR (B B B0 il 1
(ECHLA BT b Tk O 5 s A A ROR, » K J S 7 i R
i T 24 mg o L IR RIFE XA E R
F4%F 50 L.
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Tab.3 Different design optimization schemes of every

district volume in A,, O, reactor L
it i REAIX AR X IR IX TUE X
B an 28 28 42 0
B 28 28 42 0
Witk 1 24 24 24 26
Wit 2 14 14 42 28
Wit k3 21 21 42 14
Wit k4 14 14 56 14
Wit ks 28 28 14 28
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Tab.4 Effluent concentration of A,, O, process under

different design optimization schemes

(mg.L™ 1)

Bt p(COD)  p(NHyN)  p(TN) o(TP)
gt 74.00 3.32 15.70 1.90
B 5E 70.43 3.67 21.11 2.00
Witk 1 70.50 3.86 26.00 2.07
Btk 2 70. 60 3.63 22.50 2.06
Wil 3 70.03 3.55 20.50 2.00
Witk 4 70.20 3.53 29.10 2.07
Wk s 70.60 3.96 24.70 1.89
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Tab.5 Modeling effluent under the alterd parameters

and operational results at low temperature

(mg.L™ 1)

B1T A 0(COD) p(NH5+N) o(TN)  p(TP)
i 10 °C 77.0 5.3 33.0 2.4
#EmDOE 4mg. L! 70.0 4.0 25.0 2.1

4 X ARFUA/NT 50 L 68.9 3.9 21.0 2.1
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