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Application of Four-stage A/O + Advanced Treatment Combined Process in
Upgrading and Reconstruction of Municipal Wastewater Treatment Plant
YE Lili, ZHAO Jian, LI Li, LIU Xiaorui, @~ WANG Xinlei
(Chengdu Xingrong Environment Co. Ltd., Chengdu 610095, China)

Abstract: Taking the upgrading and reconstruction of a municipal wastewater treatment plant in
Sichuan Province as an example, under the condition of limited land availability and budget restrictions,
the advanced treatment combined process of four-stage A/O + high density sedimentation tank +
denitrification filter was adopted. After the reconstruction, the effluent concentrations of COD, NH,—N,
TP, and TN were reduced to 8.42 mg/L, 0.14 mg/L, 0.09 mg/L, and 4.96 mg/L, respectively, which were
41.9%, 76.7%, 55.0%, and 45.5% lower than those before the reconstruction. The effluent quality stably
meets the Water Pollution Discharge Standards for Minjiang and Tuojiang River Basins in Sichuan
Province(DB51/2311-2016), with an energy consumption of only 0.35 kW -h/m’, achieving synergistic
optimization of pollution control and carbon reduction. The operational results show that the combined

process has advantages such as space efficiency, operational stability, energy-saving and high efficiency.

Keywords: four-stage A/O process; high density sedimentation tank; denitrification filter;

advanced treatment; upgrading and reconstruction
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Tab.1 Original design quality and actual effluent
quality before upgrading mg/L
EgE| COD |BOD,| SS |[NH,-N| TP | TN
JRBETFIEK | 400 | 200 | 240 30 4 | 40
K |50 10 10 5 05 | 15
SEBR K 145 | 24 | 5.0 0.6 02 | 9.1
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e Bl | R KK B 85% 1HIE R & , I 45 & BT
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e e M EEAOK BRI THE . SR bR KK TR I8
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Tab.2 Design influent and effluent quality after

upgrading
Tt H COD | BOD, | SS |NH-N| TP | TN
HEKAmg/L) | 400 | 200 | 260 | 40 | 6.5 | 50
HKAmg/L) | 30 6 10| 1.5 | 03 | 10
FBEFI% | 925 | 97.0 | 96.2 | 96.2 | 95.4 | 80.0

5 7K BIC AR 2 H W7 AT A Al 1 32 AR | i
BN B/IC>0. 45 7] A PR LT, B/C>0. 40 7T A= b1
WS, T RETS 7K BIC R 0. 50, Al AL bbby
SEBRiEK B/C HYAE Y E AT H ¥I{E M 0. 40~0. 52, 5%
THEE WA . AN, BOD/TN & 3FAd A= 9y i & 7l
PR GBS B, 3 5 2K BODJ/TN>4, i T.#15
7K BODY/TN by 4, B Y5 i i AN Je o S0 BOD/TN 4
BI{E M 1. 00~4. 64, K43 B[] BOD/TN<4. 00, i/t
KB R L RF SR A, 5 B0 7K TN S5 45 R PR
B EEAR 4 AR K TN A 480 10 mg/L UL E,
TEVEATIRAL G2, M I TN 2 S A PR S b . S
RS R 2 % T 25847 T R S R B i 0%, 2k
Yyl fie )1 52 B, Wb 25 B Ak 24 B il | [R1BsF H 7K TP
Fea 78 PR SS Fi il (SS<5 mg/L) , BAR M 7K SS . TP A
P A 43 590 1) PR 5.0, 3 mg/L, [R I SS AT TP
JETE AL RS AR
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Fig.1 General layout of the municipal wastewater

treatment plant after upgrading
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Fig.2 Process flow of upgrading and reconstruction for

the municipal wastewater treatment plant
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@ His AR S SE T2

e A LA b XAUAR B RIS AT S 45, i
ZIA) B 25 mm, 22 2% F B2 857, 1 U4 0. 6 m/s, I
SRYE 12 me EEHRTIE B NI KR IE R 1817, 1X
e K F3E I DN60O HL @i 1

Q@ ik anas il K g TR

PR JRUIR R A S5 2R A Bl S 45y (]
EEFLARANAS L, S5 R1 B 6 mm , HE5E FE1E 1. 65 m, T
EIEBHLL A, 0=8 m'/h, N=2.2 kW, & i} np ¥ 5 2
£ ,0=15 m’/h, H=60 m, N=4 kW ; B JTR> 1 5 4
L2 &, L=4.3 m, Q=30 m"/h, [ B fi5 B A 3k o 46

h 164 E45NIE LIRSk, Q=7 mYh.

NN i

Bk R A/O A At e i A T 2% A/O A4k,
T RSE R 102. 3 mx82. 0 m, 23 2 4% , A% 43—k
JRAIX. = Gl A DXORT DU G474 X, BRA% T i i 1 A
BC A, FAS K 4 7K A3 il E % 2 DR 4 DX A 45 ik
AX AN PEK S . TREXIKEE 6. 1 m, B4 X K%
6.0 m, i IX KR 5. 9 m, SoK ST =R TE] 11,5 h,
FE R AEMKIR M 0. 68.1.34.0.85,1.93.0.90.,2.05.
1.17.2.58 h, —~PU g% A/O I5 R ¥ B 43 ) 7. 36,
6.13.5.26.4.60 g/L, BRI 51.6 d, S fiff i %
0. 13 kgNO; —-N/kgBOD;. & H] PVC & A A ALIR 4%
HE4, T S B 403 mY/min, KUK 5. 8: 1, 4 90T
DS BTN B 43 0 R 200 0% 27. 5% .
27.5%.25. 0% , TG 48 X A5 = U AT /K I 77 1)
i 18 40% . 33% . 27% 11 FL A5 3 3 B i o A &, 38 <
it 14.5 m*/(h-m) , BB RFE>30%, &1 1 806 m.
TRA WK IR 50% , 5 le i KIPNR H 115%, 1%
WK IERERE 26 5, N=5.5 kW IR S W MR ES &,
(=434 L/s,H=0.7 m,N=7.6 kW; i 58 & 4 &5,
(=386 L/s,H=4.0 m,N=32. 0 kW,

@ S R DLVE

T A FEUTTEM 1, 43 2 4% , - R 32. 60 mx
26.85 m, 7 MR A X ELEE X FDLE X 3 FEIX
B, IR A X5 RS I 1E) 2. 7 min, 22 5E X 45 B4 B TE] 10
min, fx KR A 14,18 m¥(m*-h) , BHE WA 60°,
FHE N1 m, HE£80 mm, IRA X4 G, HIE
1400 mm,N=5. 5 kW ; Z2EEX i PEHL2 5, ELAE 3 500
mm, N=11 kW ; JLIEHH L2 &, HFE 16 m, N=
0.75 kW; MR 15 R E 4 15, 0=135 m*/h, H=20 m, N=
15 kW Fl x5 R 75 24, 0=135 m*h, H=20 m,
N=15 kW,

®  HERAEAE D

SRSt 1 -1 )R S) 42, 54 mx36. 97 m,
Iy 8 K& R UEH 5. 47 m/h, WEE JEFE 7. 11 m/h, 55
il g 8. 12 m/h, ZK R PR R EE 15 mY (m®+h) , L
MYESRBE 92 m*/(m?-h) 5 R FAE K 7 3 98 7 =X, |k
UKk 1,85 m, JEIKJEE 1. 83 m, JEAV A RURLA2
1. 70~3. 35 mm, R¥J5] R EU<1. 35, KFL)2 R AR A2
3~19 mm [ KRR N A, JEEJE 380 mm, 43 S 2 A . X
RPEKE3 4, 0=715 m*/h, H=10 m,N=30 kW ; J& /K
HE 2 &5, 0=239 m*/h, H=10 m, N=11 kW ; % /&
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RAL3 4, 0=74 m*/min, P=0. 07 MPa,N=132 kW,

7 22T Tt A R S Ak R P T R
42. 54 mx19. 52 m, 5 B4 i 1] 30 min.

4 FRBRIBEBRELTE

TG K AL BR SR AR T BRI, A S
BEIH RN 10 7 m/d, K,=1. 3, B2k d5 K ¥5 7K Ak B
6,577 mYd. $EFRE I B AR 5 A K R A
JINE SR 40 B BE A it TR X, 3 i PRk 455 E el
1, — R FFELIB T R BRI KA B S, FEIEK
T 6. 577 m/d LR T A LR ok T B
KB, W TS K 2R A TS K R G AT
LbFR

O  IEAKACER) IR H B AT A R B S Ak
UEHL AR TR B LR A 2] .

@ K — g Ak P+ A AE R e CHLA M | 4 A%
W TORD AR A ) AT R, O — 4R 6.5 T
m’/d B AL BRAE 1. R — et S iU, VI 5 ol
Je B AE AR AZ AT, R B i B0 o — 4 Ak B+ A A
P A it T

@ HrE IR RO K = R TR G
(i) & 2 5 28 I i A i, . i i A U s 22 28 AT
BRI T 2818, BUB B D B AT eI 17, il T 3%
ARASFEA J5 5 K AL BT iE 1T .

@ YFBR D RIE M SR BT UL
) A0 B v 2 UL T B R AN R BRI T A
6 R B A, e ok 28 SR Ak T T
AE IS AN BRSSOk HH K OK Bk B — 4%
AbRifES
5 BATRRRZHFHH
51 BITHR

ZAE bR TR ABATE RO il 5, 2023
ARV S5 b BEOK B8 BT 10 J7 m/d , Bl J 5K
Frift KK LR 3. AT I, B J5 COD  NH,-N
TP TN A4 25 BRas SR 07 B T, AL HE K 8 A5 4301 A
8.42.0. 14.0. 09 .4. 96 mg/L, AH % ok 1 1 43 5] ki 2>
41.9% .76. 7% .55. 0% F 45. 5% , & 5 2P )14
W YT BV 3K T e M HE bR E ) (DB51/2311—
2016) I EET5 K AL B 15 YL HE bR A

M S TS G ) R BRAOR 3 P K TP TN
W JE - HET 0. 1.5 mg/L, EEARICIULE A/O+i= %
JIE 0 VE .+ 2 A 1 0 S 1) P ) e SR PR e L .

58, MU A/O T L0t 2 A B s A A, =
i A X S B A AR B R AEAL L TR R XK
i 1R 5 VA 1T 3 22 D 0 R X, R I AR e A 1 2
s[RI, SR 115% 5 e S E1 G LE , AR Al 25 AU
Y 1T 28 R4 DX S, 24 R SRR W R 5 O 2 THIR
W TE ISR VR B, st AR W e R R W 5B 5 R
M2 SRR EOAR R 1K o3 e 2 IR AKX 5 4% 2%
R A DX S, I 7 7K K 5T S I 3R R TR L A S
P 5 1) BT , FE— 20 42 e B ARG b i
VBN SAS o U, v 8 B L0 W A A % B A L
JC , 18 3 BN BE R 5 W R O AR AN PE DO TE
Yy, 454 BEERAHE ITTE T2 R sk Bk TP, [l i i
PUR RS FSIEEY/ DO R Y YRR RV ARSI 53 N N 4
Jei B A s A S T2 A S ot 2R B R e, 7 k4R
PRI RS R A S v 5 BEAA , B sl B AL
i 25 B AP A D R R Y SE BTN A T2 i
BRo IS T2 A Y A S DO - TR
R = A i AR AN R, BRSBTS de
AR R 5 AT Rt
®3 BUSREMREE . HKKE
Tab.3 Actual influent and effluent quality after

upgrading
WiH COD NH,-N TP TN
HEIK M(mg/L) 302.81 22.23 4.83 31.76
H17K A(mg/L) 8.42 0.14 0.09 4.96
FBREI% 97.22 99.35 98.17 84.38
5.2 ZFHH

PR TR B Ly 1. 74000, Hip it
Kot TREFR 1. 34470 15 /KA BREFER 0. 35
kW -h/m?, 25860 1. 11 v/J7 m* (% ZER#N . PAC KA
R AN BH B 7 PAM) o %51 H SRR 5 24 7.2
hm?, & T AL 2405, H M 0. 72 m/(m’-d ™) o
A 3 3l i HE K TR BRI AE ) (GB 50318—
2017)HELFIY 1. 05~1. 30 m*/(m*-d ™) FRUE(E , 5265
HCRAE T 319%~45% .

6 4%t

© ] A FH 1l T 1 el O A A2 BR Y
MUEE 2o %75 KA BT 3R bR et TR R FH IR L 46
Ak ks 55X, FE o M A M SR, AR s
A B Je 0 A L SR A FH AR B E S T,
FERR 0. 72 m¥/ (m?-d™) AT RLEAR T 39 AR .

@ RHAVUGL AJO-+ =% B UTUE b+ A Ak 1 v
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Sk AR B R A B T A A D A W S X
] Bk A LA I R Ak 2 TR B R A R S R g
U8t TR BE S A Ak i i IR AVE T HR 7K COD U NH,-N
TP.TN 43514 8. 42.0. 14.0. 09 . 4. 96 mg/L, #H X} T
U T 43 I BEAIK 41. 9% . 76. 7% . 55. 0% F1145. 5%,
K K B RS T8 B0 U 48 IR VT e VLI K T e
YIHERCRRE) (DB51/2311—2016)

@ DU A/O+TF AT 20 T N Y5k
AR B AR B R SR IR A R A A T AR
A B BELT B ITRE T RE R AR
1, COD NH,~N TP TN %55 4 ¥ 25 B %43 51l 35 3]
97.22%.99.35%.98. 17% .84. 38% , iz 17 HL FEAL N
0.35 kW -h/m’, SEI 175 4% B s HE 09 3 [ AL
b, AT Ay 132 R HE AR 7 A% 19 ] 288 3 35 7K A
BT H AR S
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