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Abstract: The comparison and selection of sewage treatment processes is very important to the
efficiency and operating cost of sewage treatment. As one of the activated sludge processes, the step-feed
multi-stage A/O process has the advantages of efficient nitrogen removal and cost saving. The MBR
process also has the advantages of high treatment efficiency and land saving, but its disadvantage of high
energy consumption is more prominent. This paper analyzes the treated water quantity, water quality,
energy consumption and cost of two water plants in the same area of a city in the North China, so as sto
provide reference for regional sewage treatment quality and payment supervision, and process selection of
the new WWTP. The comparative analysis shows that the step-feed multi-stage A/O process only needs to

add the external carbon source under the condition of influent TN impact. Compared with MBR under the
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condition of annual water volume exceeding the design scale by 21.5%, the power consumption of

multi-stage A/O process is saved by 0.1 kW-h/m’. In addition, the sodium hypochlorite consumption of

MBR is increased, and the average single consumption is 35 mg/L higher than that of the multi-stage A/O

process. Through calculation, the operating production cost of multi-stage A/O process is about 0.495

yuan/m®, and the operating production cost of MBR process is about 0.955 yuan/m?.
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Fig.1 Location diagram of WWTP A and WWTP B
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Tab.1 Design influent and effluent quality of
WWTP A and WWTP B mg- L™

Y| BOD, | COD | SS | TN | NH,~N | TP
AJTHEK | 200 | 400 | 200 | 70 60 6
B #Ek | 260 | 450 | 280 | 65 55

HK 6 30 5| 15 1.5 0.3
1.1 ITZ#HR

®© A¥GKIT

A5 K )T A AL A 18x10% m¥/d, it 25 A AR
ERHBCH 1.3, TARFEME 2R, %i5K) Wikt
FEEOMAS I 2 5, S AT B 10 mm ; A% S5 75, A%l
[B] B 3 mm ; B U0 188, 7K 7455 BE BF[E] 5 min ; 5
M6 & A MHAI B 1 mm, B4R =2 A/0 T
2, BOK s Bt E] 14, 8 h, A ROKEE 6.0 m, =B
AR R 1:1.3: 1.6, 75 7 faf 4 0. 07 kgBOD/
(kgMLSS-d) ; X2 Tk S145 B ] 2.5 h,
FM K S 0.9 m¥/(m?-h) ; W ETEBIR A X
KI5 BRI A] S5 min, Z2EE X 7K 745 B B[] 15 min,
TUVE XK 745 B4 15 6] 30 min, 3 1 /K 7 92 i 15. 3
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Fig.2 Process flow chart of WWTP A
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Fig.3 Process flow chart of WWTP B

1.2 4bIEKE

HTFEFEG KR, A KR
17. 04x10* m*/d, F- ¥ 4b B 67 faf 63K 94. 7% AT
WAL K R W7 H—9 A 31 H I H
1 b B 51 R 20. 81x10%, 20. 61x10%, 20. 74x
10*m?, 43 IR H B TH IR 15, 6% . 14. 5% F115. 2%
TR R A T 7K T WK BB DA 1 2 30 XA AE 5 4
TR ILAE M 15 K A —E TR 7K BT 4R
5 H kb FE K R 4. 8x10° m?, - 2 Ak B 6 2R Gk
121. 5%; 2R A F K S 58 TR, 8 T
ffarizaft. H, 8 H ALK & kK, HEK & &
ik 5.28x10% m*; 2 F Ab#K B /N, H ¥ B R
4.3%x10* m’,
1.3 £ SHE

15 e v E RN A SR R TG K AL BT 38 4T Y A,
BEHISE SEW) 1 HE WIEE (ULE4) AT

A AR A A 5 8 T T A5 AR X YA T e R E Ry
(4 400+500) mg/L, X 7E 6 H i5 e e B ) BT [%
(MLSS 4 3 900 mg/L) , (K 3% K& §R A1 7K 1 wh o 1 5%
M, T2 AR RE K i IR 3E S 805 Ve Mk AR T 4 000 mg/L;
BJ AR A A5 ek 4RI AE (12 00043 000)mg/L,
JIES 3l 5 e vk i 9 ) 7E (15 40043 500) mg/L, 7] WL B
J ARG R B AT 124 I BT AR AL
T REAK I BT, N2 )5 v 5 Je b B 75 he

AN 5 N 5 e 42 40 BT AR Ak Ak 2
BRI, FECE R TR I ek —

HANT R AT
25 000
TR
' B
20 000 Zi i

a. {5k

Tk
EZAA] Ak

¢l EEEB] 4t .
Z) S »

5 o P g
—~ A
T 7 7
g4l
o0
E
3 3,

2

2

1

0 L

1 2 3 4 5 6 7 8 9 10 11 12
Hby
a. IR

E4 ABImRRESARE
Fig.4 Sludge concentration and dissolved oxygen in
WWTP A and WWTP B
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B LR GE , WO ik S8 42 ) B A, A2 A T R i ) DO
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mg/Lo B AEAG L I A R LB E , A
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Fig.5 COD, NH,-N concentration of influent and effluent
and their removal rates of WWTP A and WWTP B
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Fig.6 TP concentration of influent and effluent and its
removal rate of WWTP A and WWTP B
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Fig.8 Dosage of main agents in WWTP A and WWTP B
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Tab.2  Operating costs in WWTP A and WWTP B
AT 2%/ | B) 2/
I . -
it H iy (5&-m™) (Gt m™)
AJ0.5670/(kW+h) .
o proesuGwen | 028 0.38
TR UR 2 500 JC/t 0.002 0.163
[ 751 135075/t 0.15 0.18
R BR 1 100 7T/t 0.03 0.06
FH &S 174k 25 000 JC/t,
PAM [ 25 F 21 13 000 JT/t UL 1019
PR 13 000 TG/t 0.003 0.066
WA 2 000 JG/t 0.040
L2 A 0.495 0.955
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