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Abstract [ Objective]  The designed treatment capacity of a wastewater treatment plant( WWTP) is 1.2 x 10° m’/d. The design
effluent quality implements the Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant( GB 18918—2002) class |
grade B standard, and the effluent is required to meet the class I grade A standard. [ Methods]  The wastewater scale of the
proposed panel project to be connected is 2. 5 x 10* m’/d. The biodegradability is poor, and after scheme comparison, ozone advanced
oxidation is used for pre-treatment outside the plant, and then mixed with domestic wastewater before entering WWTP. Taking into

" suspended chain mobile

account factors such as discharge standards, upgrading requirements, and current land use, the current
aeration process" in WWTP will be transformed into an " AAO + membrane bioreactor (MBR)" process. At the same time, combined
with the actual influent C/N ratio, carbon sources will be added appropriately to meet the upgrading requirements. [ Results]  The
biochemical +multiphase membrane bioreactor (MP-MBR)) process have significant biochemical treatment effects and retention effects.
The upgrading and reconstruction of the factory area in this project had not added any new land, and the construction period is much
lower than that of traditional processes. [ Conclusion] The paper provides a reference for the renovation and reconstruction of similar
WWTP with limited land use in the factory area, high requirements for effluent quality, and non-stop construction requirements.

Keywords upgrading and reconstruction advanced oxidation process( AOP) multiphase membrane bioreactor (MP-MBR)  class |

grade A standard non-stop operation
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Tab.1 Wastewater Discharge of the Project

COD.,/ BODs/ Ss/ TN/ A/ TP/
Iﬁlﬂ pHﬁ 1 _1 —1 -1 -1 -1
(mg-L7") (mg-L7) (mg-L7") (mg-L7") (mg-L™") (mg-L™")
A= RHED 6~9 212 32 70 28 15 7
HECbR i FRAE 6~9 <500 <300 <400 <70 <45 <8
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Tab.2 Indices of Designed Influent and Effluent Quality

CcoD..,/ BOD,/ S o
Wi oH 1 Cr 5 %S/_] TN/_l ;Lﬂ_/l TP/_I
(mg-L™") (mg-L7") (mg-L7") (mg-L7") (mg-L7) (mg-L7)
Tk B 6~9 400 220 280 54 37
BET KK R 6~9 <50 <10 <10 <15 <5 <0.5
2 RREMEIZEBEEFENZNES (2) BOD,/TN 8%, BN , 4 RE it 4T
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(1) AR S HE 2 A S B als | HARRAE TS Y 2
A B AL AL ¥ ik bR HEdL, /2 BODy/COD,
A, 52 br BOD,/COD,, {H ik T i% it BOD,/
COD, fH,HEATE 0. 15 Zidy, Al AP 22

VIR

(3) BOD,/TP fHi/N A B Y IR BOD,/
TP =20, KA H K K i 53 MERE i 1A HLY) &
R, NIEE - A KR HE, T 5 ECR R A2 B
BET 20,
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Tab.3 Comparison and Selection of Process Plans for

Pre-Treatment of a Panel Wastewater
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Tab.4 Comparison and Selection of Process Plans for Upgrading and Reconstruction of WWTP
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(1) SAAHE b E AT (S5 7K B2 TR )

PR 2. 5x10% m/d, 3% 1, &7
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FEMET B A7 30 min, R F K (L) xFE (B) =
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B 1 RbRE T2
Fig.1 Process Flow of Upgrading and Reconstruction

B2 HEpRcs T A
Fig.2 Layout Plan of Upgrading and Reconstruction
(R Im AR E i) JEh Lo d BRI A KN 4.5 m, BERIRHRE(Q) =3 334 m*/h,
NS 0] 2 NINRE X, AT B AL E =K EE RN 112 b, EZ0k 2 M s
W, BRI, W RAAMISIRIRE 4 6 (2 H2 %), SAESH.

1) Ak gr Atk 0=1700 m*/h, HFE(H)=1 m, HE(N)= 11 kW,
(1) RE M BGE I3 He A 100%

PR 483 2 J8E | B8 RSF o 44 mx 19 mxS m, A3k
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R5 REREMVITS

Tab.5 Design Parameters of Ozone Generator

S8 BEEIHE  BEIHE
REF/(g-h™") 30 000 60 000
HRHE/[(N-m®)-h! ) 210 420
HAR AR R/ (N-m?) -h ™' ] 203 406
BHK TR (AN /(m® -h7") 84 168
BEAFE/ (KW <h) 227 457
(2) R4 B

Bt 2 8 PR RSE A 44 mx 19 mxS m, A AL
KN 4.5 m, BOEIE Q=3334 m*/h, K J7 {5 B3 At
[B)2h 1. 12 h, F2EERRE N 28 R 3 0 4Tt 22 f5h A0t
HRENGRRE 4 G (2 2 %), B8R SH. Q=1 700
m’/h,H=1 m ,N=11 kW, [FljittR 100% .,

(3) Bl - St

U4 2 A, HURERSE A 100 mx44 mx5 m, A
BOKIRN 4.5 m, 2S5 Q=3 334 m’/h, K 1584
IFE] R 5.94 h, FEZ0E N A R E BRI 2 45,
I 7 2R B T i, 226 o R 0 S T i, A% DB I
RoFHR3.15 mx1.25 m,L=140 m, o3& )5 [ b
9 300%

2) Hr# MBR i

TE AR AR 2R G it (R i V8 35 T RS b ) SRR
B MBR BB 1R, RPN 44 mx29.8 mx
6.1 m, FHBUKHEHN 4.50 m, M4y 10 ¥, ks 5
0=3334 m’/h, i E K 24.8 L/(m*+h) , FEH
AR AF 110 22 B 2 47 S0t V5 18 101 3t
Ko (4MH2%), 0HSE.(0=2500 m°/h,H=
1 m,N=18.5 kW;5t ol 1H 1 &, EmHEEHN5 m,

3) B A A (]

TE AR ZR Gt (R o V8 ¥ T RS L ) LAl
TR A R 1 R, A ) R AR A R
MBR Jiith T 25 BT 5 18 72 7K 38 U7k 28 ik 45 XL
ML N2 5 55, T 7 B 4% Ta) L 350 1 2 e L A%
il

JEZ AN ) 44 mx18.5 m, i H 12 m,2 2,
HEZETZEFSHUWE 6 P,

6.3  CLFRENEIN B Ak 2= R T

(1) Bzt

FETH R 7K 28 Ak BRAR AR AT KA B )5,
TR Gk AR A7 AE AR B AR G i R0 Wi 0 K o 4 s, £

®6 JHKANFETLRELSH
Tab. 6 Main Process Equipment and Parameters of

Membrane Equipment

g Z N TLBH
FEKAR 11 A1 B%4%),N=22 kW
a5 2/ 1 4) ,N=15 kW
JUEKIE 2B 14),N=22 kW
B UR/E 1 &, kb FRfE SR 450 m*/h (50 um)
4 e 1A, 3R 2 m?
2 EHL 2H((1H14#%),N=7.5 kW
YRR S i e 15, 84N 10 m®
LR ik 145, 9N 10 m?
BRid U g 1 &, 4319 0.9 m*/h (50 pm)

PEAIEAML 3 4 ,0=154 N-m®/min, JE /] =60 kPa,N=250 kW
I I AR RO E S TB, TR
A BN T ek bt , 7 (818 5 S A, 4% 4 AR
Lt B BB, SR FH S TR ENAE R A Ik A

FRIEAH W I8 AL PR &1 Z BR8N BOD,
JEAEMEUH 0.52 mg/ (mg ZFREN) , A T.72 2 TR 4M
RN .6 924 kg/d (JRE/TECH 33%) . —]
A A LR At Y i S DX 3 A A 25 Tt ) e A X H
T2 A

ANy a) g 5 AN 478 m*, B A LR
ENEINE] S RN PE

BB N EAREITEES &, 05 Q=1
650 L/h,0.3 MPa,N=0.75 kW,—i 1 1 1 4, — 10
21 F . WO B E TR 3 &, V=4 kW,
A 85 1/min,

(2) fe2i Rkt

FR A A Wy i S B A 35 K A B B AT e 0, 2
fiiy5 7K AR BE ) K TP R R T R (AR ) B
EIEFN<0. 5 mg/L AL FRER | 5k s ATk 2 5l
I, AR TRER PAC 1 MAMINL AR w257
IR w5 R 4 7K 3

R I 25 [va) PR A A AL D L 245590 2

VRO 2 JE | BRRESETRI N SE N 2.2 mx2.2 m, 5
FEN 1.9 m, KIEN 1.5 m, Bl NIIAE 25T FERS 1
A ,N=3.0 kW,

Inggim R R S /5,02 BERG,4 1
145,84 0=1500 L/h,H=20 m,N=1.5 kW,

7 REKEIAR
e A HL A HE RS IR it 0 R 5 J B (] 45
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JHE S T AD th AN — 1A A= it =2 B) 15 8% 10% m’/d 11y
A A TR 085 07 2 A A T 2 A il 8 8 45
BRI R REAK M e O KA, FE R
A At K AE | IR TORD 1t e 0 A S K I R Sk
FLE, (2) 78 A AR 25 A it (R o %6 05 T AR
) LR oA MBR B 188, 2o 0 ADoK — 3
Mt 2 45k Bl 6x10° m*/d K 8x10°
m’/d; "I 2 4, A0 —2H o s R 0 — 2 I s
BATK R 3%10* m’/d JH# K 4x10* m*/d, YUk
BTSN 1.2x10° m/d, A TR oo it T
[EANASE K, SR B i TR X AR 7= IE i3 7 3 A TG
SN, (3) Bl A it i A 2R IR AT
HIRIITEE 4 & 34 i 40 28 S0 5 U 1] I 2R
4 5 HEFIE 2 %, (4) s YISO CE R,
T BT RS M) 2 K A S S TR A A 56 AR
HKAE 350 A1 T R K O A TR (U ) e
K)o

ik I H T 2016 4F 12 HE IR0 3h T a4,
2017 4F 9 H iz s . A U sea it T2 f 49 8 8
ASH T TS T REZH
8 WMBAHFXR . BEEAHRIEITIR
8.1 I HHW Hi i

AT AR Sl 7 652. 83 JToC, Hodh )™
AR R TR %N 6 165. 61 J7J0, TREZE N
5502.92 Jioo, Y& Mok TR 28 29k 460 JT, KT
(] 39 ] 26 4 A 8o 30 H 5 7 19 2258 BUA 5 0. 49
u/m’ P E AR TR E KB, T4
R YA TR A 1 487.22 Ji oG, TR S
1 286. 64 JI 7T,

AIEHT 9 A H 58 TIHRE T H KPR,
AR TSR T2,
8.2 BITAR

B K 28 T Ah SR AL B S, COD,
BOD, BV BIASE bR T I 50% LA b, SR M0 &
RIGHRIEA TH i , BOD,/COD,, WA $2 125 , KM R A%
TU5K)ARBEXERE T AN B S PR KK
N 7 FiR .,

RT7 2023 ] AL BRI PRHE H KOK B
Tab.7 Monthly Mean of Actual Influent and Effluent Quality of WWTP in 2023

WiH COD.,/(mg-L™")  BODs/(mg-L™") SS/(mg-L™") TN/ (mg-L™") HA/(mg- L") TP/ (mg-L™")
HEAK 103~212 22~45 53~80 39~42 13.3~13.6 2.58~7.80
K 47~58 14~18 41~49 41~42 13.9~14.3 2.71~7.92

P BREAR O SE B 15 K R T R Y pHL,
BOD; ,COD,, \SS £ /IS FI S P 55 24 Tk & 1
(B4 28 AR T 0B T 7K Ak BT e g HE JOAR o)
(GB 18918—2002) % 1 H—2¢ A FrifE, il H L

BT X AT PO 25 BT 4G U A SR R BRI B A
DFEFR , BRI AL DA (R 25 S5 5 PR FU i (4%
B FNIRER) AN, 4 AH R B R Y5 K AL
TSR bR KK BTN 8 K

R 8 2023 TG /KAL) SEER HAOK R
Tab. 8 Monthly Mean of Actual Influent and Effluent Quality of WWTP in 2023

WiH COD¢,/(mg-L7")  BODs/(mg-L™") SS/(mg-L7") TN/ (mg-L™") HA/ (mg-L7") TP/(mg-L7")
kK 216~292 93~110 155~170 33~47 18~36 2.53~5.21
7k 6.9~20 2.1~3.2 4~8 9.4~13.5 0.67~1.15 0.3~0. 44

8.3 IBfTAFTERIE

J AT AL B fi it B <A AE AR S ZE AL, 21
R AR R

MBR Wi & 24.8 L/ (m’ -h) ,i847 6 4F
% GEEAT T R, MBR 822 2 4450 HA FHARRR .
9 4iE

(1) Fdg KA 0T P2 5 et TR ARy 1. 2%
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