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Design of Integrated Multi-Stage AAO Process with Low Consumption for Large WWTP

GONG Xiaolu *
( Shanghai Municipal Engineering Design Institute <Group> Co. , Lid. , Shanghai 200092, China)

Abstract Shanghai Haibin wastewater treatment plant ( WWTP) has an expansion design capacity of 2x10° m*/d. The influent water
has high concentration and poor biodegradability, and the effluent quality should meet first grade A standard. Due to the large scale,
treatment hardness and small site area, the process of WWTP consists of “pretreatment + biological treatment + advanced treatment” .
The biological treatment adopted multi-point influent and multi-stage AAO process, which has strong resistance to water quality and
volume changes, stable and reliable treatment effect, flexible operation mode, and low energy consumption. The main treatment
structure is designed as an intensive type of primary sedimentation tank, biological reaction tank and secondary sedimentation tank with
the capacity of 2x10° m’/d, which saved land and is easy to maintain. In the situation of reaching 95% treatment capacity, the WWTP
runs steadily, and all indices in the effluent reach the design standards since it is put into operation, the maximum removal rate of
CODy, is 96.96%. The processing technology and design scheme of this project can provide reference for similar projects.
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Tab. 1 Designed Water Quality of Influent and Effluent
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Tab.2 Order of Various Indices Control of Wastewater Quality

Er et

TG B T Z B2k, Il LA AR T 7 T 20
T HA R K FOE N RE ) A BCRAEE Y

5 H A o 1 Ppi X RGBT REARIR LA T IR AL FE R
MU 48 B K — R4k T2, TR ARG ME 1
COD, 0) SEAMfl, oA o
VAN
P ©) H R RG22 R B A LS & 3 TR
£
™ ©) Fo R 524 WAL, eSS
3.1 R nITE
SS @ TUVE & ;EEE$I&#% 2 § o
. > e R S PrA ) X RO A B R T RE A X AR I BE
R R DT ek AN TSR S RN b AR A
BOD; ) A YRR \
B DU X, (1) FALEE X, 75 BB K 20 i
B g Wi v N N N N s
FAwERE @ i TIN5 (2) V5K E LK E A AT I
BB |
Tﬁ%ﬁ
sk L R ZBANO ﬁi, SRR R
gl el G R = iy
e, WshiE 137575 08
VLIS
y
EHRTREE o HreemkEp | HER
< RS <« R | (EETE) |
TR
HEL20TTm/d

1
Fig. 1

T

Process Flow

L]
i
=
%
i
g
B

&2

Fi M A

Fig.2 Land Layout

— 165 —



KI5 KA E) 29302 BE AAO IRAFE T 230t

Vol. 42, No. 12,2023

U A 9 e Ryt ik s XUAIL L AR R BT
(3) VREEADFRIX AL 45 v (] 32 T 52 B B 8 B80T U i |
TRPRUE Tt |14 75 480 fh oty n 24 Jn 40 e) | 5 40k A= 75 1)
5 (4) 15 PR A H X, 32 A A Tt 75 U Tk 4
KBS BB A

ZIER AT 40 7 m’/d F—WIEFE S JT m/d
FURL AT, A8 TR R b i AU/, AR Uy TR
1920 J7 m*/d o TRAL B TR B AL S — A R,
PR R — VAR 5 7K A B S S A, B
10 7 m’/d, B AL B TTI A N 381 T
3.2 ATt

15K KA KA IR, AN E
FE MR RNIE K SR 7, FUAL P PR GO0 5 FC K S 4 A
SRt , BT 5 A gl A A

(1) gas it Lk & 2 38, 4300008 6 & %
MR TS5 HL AR AHEI R R 6 mm) VLK 6 & AR =X 40 4%
W CAEMHEI B R 3 mm)

(2) BESUURNM . 730 2 3L 4 8% T e g 1 it
K ST BB INFIA] 7 6.9 min, FAAK SN 4.0 m, it
BROKIEHN 3.0 m, HECKE N 30 m,
3.3 FHRIEHETIZIT

FAC PR STALFERI O A ) SOt A DT

2 4, AL BRI 10 J5 m’/d, AT BAGE AT AR
G 3 A%, TR B R TR 3.47 mY/(m®-h),
K IERE A 0. 92 h, HRKIEHK 3.2 m, Hit
K B A e N R Y5 KA T 5 24 B gk vk
JEE A AR AT R AT U

(2) A=W RNt R FH 43 A 7K 2 Bt AAO T
7o HE B, 4y 2 A, B AL PR A 10
Jim’/d,

BEXFHEK K BT A, A A B T2 b 25 7% 1 T
I REAE TR AR E M IR B IR T A
I8 o PR R

AR BT K 5 K AR Ab BT AR A
Z B AAO T2, WA B g 35 N 5 7K ) i 7K oK i
(0 3 3l A Ak, 45 v V5 K A B B B RE kL TS
KA PR TP T # 7K BOD/TN 84K, H i /K
TN R E R LR 15 meg/L LT, RHZ B
AAO T4 fE4 S AL B Ll I, PR UE T2 7]
SEME R SR A DK BT Ak TR B e B Y K
STy 7 | A BN S e v (| B PR ) N o 1| B AN
Ao AL B E M A2 FIER A A3, FF 2R AL R
i 1 ) G i AN = 1 N [ B IR [ AN 7
A AT, IF N Il B A A3 B L2 B

VIS Bh B XL AAO T8,
(1) BT . FBRIEAK AT R AR T, LA Z Bt AAO KB ANE 3 Frow , AW O ith =
WIS R N T, PO UTIE L, 4 BT EASEWNE 3 iR,
ko
o 1‘]':40%40% l(u =10%) l{/.2:30% la3:30%
aszim T Hﬂfﬁ'ﬂ Hﬁkiﬁa R ﬁ%fg?ﬂz | @eim - ﬂi‘?@ | |
]

T

A B} R=0~100%

{5UE5MEIG =100%

3
Fig.3 Functional Area Layout
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of Multi-Stage AAO Process
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Tab.3 Designed Parameters of Multi-Stage AAO Process
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Fig.4 Layout of Biological Reaction Tank
with Multi-Stage AAO Process
3.4 RELAEBRTIZIT
TR FE Kb 3 B0 50 A 455 v ) 2 2 o B v AR U
T TRPRUE L 7 3 A At 2 =] A5
(1) R ACUTTE I « 38 S TR EEDTTE T 205 Bh bR
DUVEX S 4 4, B AL A By 5 5 m/d, AR N
16 m, KIEHK 7 m, =g i 15,54 m*/(m®+h)

(2) BRIRUE M . X UL 3E Hh /K R A7 9, DA E—
2Bk SS K it AE SS B TP A5 35 YLy il ad 4%
InBsIE, T HE— 2 5 TN, 1 g, 35 20 4%,
I B UE N 6. 23 m/h, AR E TR
B OTRANE NS B AE N N 2 kb e, 7E K IR AN
g1

(3) TR K TR K & s, A
T VS TR =300 R DU Y A s 3B MR, AR R
1T AL S B35 U, T AR B 1Y) COD,, 48 K
I3 R AT A R A E COD, , JGHk M i A W B i 2
Wk, BRI o o G A Ak AR A B AR S Rt 5 A A T
YIRS COD, B 17K COD,, ikbr iy EE Rk
FB, ZEEY @515 K2 KA S RN &
PR, R TR AR Yl TR B AU - i o3
AL, AT O S, T R AT b 2 4 LR AL
FALITTR Y 50 min BETT, 3T ANk SRR B4 LA IE
KRR Rk bs
3.5 SiRAEEITIET

15 AL B ATT B A A et | V5 U Tk 6
IKBLG: BB 5

15 YRR K LD B Ry 20 5 m’/d ¥5 7K Ak
BRI () 75 P8 1 (53.3 t DS/d), £ 4% ¥ UL 75 U8
24.3 t DS/d F475 8 20.0 t DS/d Flfk2#1578 9.0
t DS/d,IRABTEIREKFEN 99. 0%, 2R FH LM 46 1t
K—EHL6 6,5 H 1 &, 15K Z 80%)5 ik ok
8 P oY 478 9 Nl N o WG e 0. L
4 i&itES

(1) LR 15 KA B B R

VRIS TS K AL B ) B2 A AR b X V5 7K DL
TR s SE B U R K, T KR B v L sl R iy
A% T5/KAEBRET XK = B BT 20 Sl
T mE Rt s 17 e e vk | 1 4% 98 PR HE K R
B

(2) g ik, AT K AL B fE

KA = BRI AR 2 Bt AAO T2, &
ORI 2 B A KB R, 14 22 i K RT R 45 B
A LB, BEAR P 103 b S HLREFE . LA s XALAD
WK IR ST L T RE R FE BRI 1T
A,

(3) L2, 7053 R A BRI £ b

TR AR A 9. 7x 10* m?, $5 454Nl E Kb

— 167 —



KI5 KA E) 29302 BE AAO IRAFE T 230t

Vol. 42, No. 12,2023

HEM 60% , BT 2040 B, Ab B0 26 T b, 0% R
MO, NG, A A iR e AL
H, A SA S S 29 B Ak E TR A R
AN 0 = A i R AR SR IR B 2419
mx167. 6 m,3 AR TE BT, whThis:— & +
Rl ZRAL , SN RAE 57 36U, HLAE TG 43 (K 5)

B 5 A HYIE T

Fig. 5 Picture of Main Treatment Structure
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Tab. Fig.4 Actual Quality of Influent and Effluent
i H COD.,/(mg-L™")  BODs/(mg-L™") SS/(mg-L™") TN/ (mg-L™") HA/ (mg-L7") TP/(mg-L™")
BEAKIK T 106. 0~662. 0 38.0~253.0 31~298 13.20~54. 80 5.68~34.70 1.75~12.50
k7K B 2.0~39.0 0.4~16.1 2~9 0.93~13.80 0.03~3. 64 0.01~0.49
Tk 20. 1 3.8 3 8. 81 0. 46 0.20
R LR 96. 96% 98. 49% 98.99% 83.92% 98. 67% 98. 40%
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