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Design and performance of a wastewater treatment

plant based on multi-mode A%/O process
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Abstract: The design capacity of the third-stage project of Daoyi WWTP in Shenyang city is 5.0x10" m*/d and the design
effluent quality meets the first level A criteria specified in the Discharge Standard of Pollutants for Municipal Wastewater
Treatment Plant(GB 18918—2002). Due to the fact that drainage system in service area of WWTP was dominated by
the combined drainage system in the current situation, the inlet water quality and quantity fluctuated greatly. Based on
the analysis of the process, water quality characteristics and operation of the existing WWTP , the design adopted multi-
mode A*/O+high-density sedimentation tank+continuous sand filter. The multi-mode A*/O process was able to deal with
fluctuant of inflow quality and improve the removal efficiency of nitrogen and phosphorus because it could realize flexible
conversion of multiple operation modes. High-density sedimentation tank and continuous sand filter were built for further
removal of TP and SS, and the final effluent was disinfected by sodium hypochlorite. The engineering operation results
showed that the design process met the design effluent standard and had good adaptability to the impact of water quality.
The annual mean values of effluent COD,NH,~N, TN, TP, and SS were 25.0,1.16,8.72,0.23, and 5.41 mg/L respectively.
The total investment of the project was 126 million yuan, and the treatment cost was 0.875 yuan/m’.

Key words: multi-mode A*/O process; wastewater treatment plant; nitrogen and phosphorus removal
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Table 1  Design influent and effluent quality mg/L

i H COD  BOD, SS NH-N TN TP

85% RIUERIE 206 160 260 32 43 6.0
Bk K <360 <180 <260 <36 <45 <7.0
Wit KK <50 <10 <10 <5(8)* <15 0.5
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(Y 3 KK BT K B AR — i B s . IUH BEOR T2
ek G BE T 5, i R BT Hot , = TR g%
Ak B R ] Z2 45850 AP0 T2 20 5 TRl R T 2 R B A D b
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Fig. 1 Flow chart of wastewater treatment process
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Fig. 2 Layout of multi-mode A*/O process
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(1) RELAS M 1) 5 $2 T3 15 o KA A 1) 15 42 7 2R
B P R ST 18 mx24 mo & FHHLES A 42 2
FLOBARRBENLENEEM LA, R E N
1.8 m, Mt 45 18] B 49 20 mm. $E K N 22 26 42 71 5 4
G228 AR E 1000 m¥/h, 72 13 m.

(2) 24048 A 1] 55 5 O DO A0 3L o 20004 A 1] 5 5
DU 4 4 3%, R SF LXBXH=18 mx18 mx10 m, &}
JEHESRGERE . — 3 TR AR A SR [l 2 XS Al
TR VF ) B A M T S S BEVE AR, F B
WK R . A T RIS MRE 2 4, 84
R 1 &, & TR 2.0 m, B 5
[ B4 3.0 mm. @R DL R 12 D3.05 mx1.1 m,
K 45 B B R 38.3 s
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(3) Akt o B g 2 A A0 A Akt 13, 43
240, R ~F LxBxH=80.3 mx73.5 mx8.0 m, B {5 & I}
()2 17.4 h, For f 0 X452 B B 1) R 10.8 h AR 4R
Bt 75 e g 4 0.066 kg/(kg-d) (LA BOD,it) , 5
W16 do &5 U [ L 50%~100% , I 18] 3
H o 150%~300% .

(4) 03t K 5 U6 Il v o 30t R A ) 30 sk
K 20 K B A T T, e 2 A8 PR AR i
K EAZ N 40 m, BB 5.2 m, Wit R mE A R 1.14
m*/(m*+h),

e R vy A W O S N W (s A R L NI
148 mo {5 MIRMN A EZ R R MR R 3 & .2 H
148 PRI 765 m'/h, FE 0 5 m; FIRTTIEAR 2 65,
L1, B2 W 50 m/h, 2N 15 m.

(5) /o %% B2 UUVE M o BT A o 2% B O UE b 2 L
JE ST N SF R 27.2 mx12.4 m. 5 S EUIE IR S
X 7K F7 45 88 mF ] 24 2.5 min, % 3 PAC % hn ik J&
10~15 mg/L; Z25E N X K J7 455 B B E] 2 10 min, ¥ 3]
PAM #8241 mg/L; UUVE X0 RV TUVE M, o2
B LRI B HORL 230 m'

(6) LA R U . L UE & R S6 B 4L
b ik U A%, B R A D R B BE O 2 000 mm, 2 B T
TR 6 m®, W {F U fat 2o 8 o 8 R 9.22 m/h 2 BB A T
SR FH 2 T TRV 2 R v A R AR A D R AR R 1.2~
2.0 mm, PERE S EUATF A Ok ab 3R (GI/T 432—
2005) FH R ZEK .

(7 ) 4% foh 99 5 b o S k0 2 138, ST L
BxH=60 mX12 mx4.0 m, i1 7K J7 15 2 W} 8] 30 min,
PO A RGEI NN 10 mg/L. FLE PEA# 27 2 %
AR 26, L 14 SRS E ) 1000 L/, # F2
50 m, A T2 oA .

() FLEHF . SR 2 H 3 &2 B IFL
WAL, 2 148, ZB0iE 47 . B 5 KU 2 125 Nm'/h,
A 78.4 kPa, FLEHLHLT 2 187 kW, 2 [H]
Wk Tl 70 16 FH PAC, 30 A 43 501 Sy A= Ak b o i 0 75 2
FEDTVE IR & X, B i KI5 72 ke/ho B E
FEE FH PAM , BiC 8 — I 22 BE B 1 &, i T it 4 4
H0.1% , fie KA Ky 2 708.3 L/he Bk W%k 2 FR
B BN A E AR AR AR B S B, BT B R B Ry
91.25 kg/ho 5 U B K (] < 356 3 7 Fib =X 088 5 I % 5
DML, 2 1%, FRKig 7 16 he B G AFERE T R 50
m*/h, PE U8 5 KR 99% LI, YR & K FAL T 80% .
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Table 2 Actual influent and effluent quality mg/L

TiH gk coD th7k coD K SS thkSS  #FKNH-N HKNH-N  #KTN K TN HEKTP K TP

1A 202+79.51 28.61+5.74  90.31+119.73  4.88+1.73  28.68+4.74 0.96+0.33  31.42+4.19 8.54+1.49 3.20+0.86 0.37+0.05
2 H 298+125.27  27.32+7.97 298.64+186.63 4.91+1.24 24.81+2.73 1.16x0.49  28.03+2.13 9.09+1.93 4.00+2.38 0.23+0.04
34 567404 31.30+6.06  358.00+£155.2  6.27+1.14 29.93+5.93 1.61+0.69 37.35+11.59 11.02+1.24 6.56+6.85 0.26+0.08
45 278+120.36  27.98+5.87 162.27+84.45 6+1.17 30.97+3.71  1.31+0.40  37.60+7.90 11.72+1.17 4.57+2.66 0.27+0.08
51 266+118.18  28.63+4.62  231.32+78.65 6.37+1.31 28.61+4.11 1.59+0.57 31.31+4.11 7.62+1.30 3.28+0.48 0.21+0.06
6/ 388+190 28.7+£7.37 405.00+393 6.40+£1.28 31.95+5.53 1.07+0.51 36.29+7.12  7.92+1.64 5.98+3.08 0.24+0.07
7H 306+£149.98  22.37+5.92  274.35+150.80 6.09+1.10 28.66+6.85 0.91+0.30 33.54+11.47 7.95+1.19 5.13+2.94 0.25+0.07
8 H 201+131.35 19.72+4.44  247.14+148.51 6.48+1.01 16.60+7.34 0.76+0.46 19.67+8.43 5.87+1.89 3.26+1.72 0.20+0.09
9H 194+102.74 14.37+4.57 216.70+127.60 2.83+1.05 16.91+2.07 0.68+0.34  20.55+4.18 6.06+1.05 3.35+1.88 0.16+0.08
10 223+17552  21.89+4.74 180+141.98 5.82+1.20  23.29+3.77 1.20+0.73  26.34+5.58 9.15+1.13 3.42+2.54 0.16+0.06
11 H  233+202.52 25.30+4.69 152.62+112.88 5.62+1.89 26.65+5.43 1.54+1.04 30.01£7.90 8.62+1.33 3.59+2.36 0.21+0.08
12 J]  140.00+70.88 23.52+4.93 70+18.28 6.27+1.25 23.18+4.17 1.16+0.62  26.24+4.65 11.08+1.95 2.60+1.00 0.19+0.07

FH & 2 AT AT, i 7K 45 TR AR 0% Bl R ZL, COD LSS
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W EAR L . ) KK R ER R, 45 TR bR 2 ik
I8 B 8 O TS5 K A BT T5 Y d HE RS ME) (GB
18918—2002) — %% A ¥ iff , iz 47 8l on it 1.2
XK B AR A BT R AT A 3 P
4 ZFMBA

AR TRERBFE ) 1.264070, Hdh TR ZRHZ 11012
I, Mi/K FEAAE T A2 20070, T IX 5 147 200 m?, ik
FHHBFEFRZ) H9 0.94 m*/(m*-d) , F5E Ol i HE K TR %)
VL) (GB 50318—2017) AR . AbHL 4T85 Hfr
BN 0.875 T0/m? , BN ZE A M 0.534 T0/m’ 381 T
HLFEZ o 0.30 kW -h/m®, T #1517 2% JH M RERE ALK .
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