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Design of an Industrial Wastewater Treatment Plant Quasi-IV Standard
Upgrading and Reconstruction Project in Wuxi

ZHANG Wan-li, CHEN Xiao-guang, CHENG Wen, FENG Shi-xun
( Wuxi Municipal Design Institute Co. Ltd., Wuxi 214072, China)

Abstract: Treatment capacity of an industrial wastewater treatment plant in Wuxi is 6. 0 x 10*
m’/d. Base on the principle of moderate advance, the designed effluent quality needs to meet surface
water quasi-IV standard (except TN ) in the upgrading and reconstruction project. However, the influent
is characterized by a high proportion of industrial wastewater and complex composition. In order to ensure
that the effluent quality meeting the discharge standard, shallow air flotation was employed as the
pretreatment process, and biological aerated filter ( BAF ), deep bed denitrification filter and
homogeneous catalytic ozonation technology were constructed to be the advanced treatment process based
on the results of pilot experiments. After application of the project, the actual effluent quality stably met
the design requirements, and it was flexible for managers to modify operating parameters according to the
influent quality to reduce the operational cost.
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Fig. 1 Original process flow
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ST bRifE) (GB 3838—2002) Y ifE IV 2 bR fE (TN
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Tab.1 Design influent and effluent quality before and after

upgrading mg - L™
i © COD |BOD,| SS |NH,-N| TN | TP
JR K | 500 | 165 | 250 25 40 | 5.0
7Y S, G
e 500 | 200 | 350 35 60 6
itk
JEEIHK |50 10 10 | 5(8) 15 | 0.5
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o 30 6 5 1.5(2.5)10(12) 0.3
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Fig.2 Process flow chart of upgrading project
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Tab.2  Supposed effluent quality of each section

mg - L~
W H COD |BOD,| SS |NH,-N| TN | TP
Ptk | 500 | 200 | 350 35 60
AL HLES H 7k 400 | 180 | 200 35 60
s LA
S th ok 45 6 5 3 15 | 0.5
TR b B B
2 4 1 10(12)] 0.2
ok 8 5 0(12)| 0
4.2 TAIBRGE
4.2.1 N2 5% vt

BT St S 2 ot — VA, 43R 6 A% N St
(5 4¢%) FHT R K s 7 i 5 KB iy 22 95 1, 42
et (1 4% ) FF 22 vy it S o e IR K, B8 R0 2
10 937 m*, EEEAAEKBEFERE 6 (10 kW) ;
NAETE R 4 5 (3 1 #5) , H 2 6o
Hl,BE 0=1200 m3/h,H= 150 kPa,N =90 kW ; 2%
MR 3 G (2 H 1 %), 1A Q =300 m'/h,
H =80 kPa,N=11 kW
4.2.2 sl BRI

FE AR M-S 2 TR — L 6.0 x 10°
m’/d, WHE 3 RERIR 4 B, IR
W fr 5.77 m*/(m? - h) (B 15% KK
b 0.031, FERASA NHEREM3 £, L4725 mm,
PESEAE S 3.0 x 10* m’/d, BLE vhk R G A A
Wk EHERGRZRIFMEIN4 E(D =14 m),
PELPIEE K 2.5 x 10° m’/d, iMER SRS 4
£ FRESEG A%, 05 Q=160 m’/h,H =
600 kPa,N =45 kW, ZESif& ) E4E = ARG (Q =
1.3 m*/min) \PAM I PAC 2 RGi4% £ BT
I (Y N R PR E, DL A BRIFE T R
W TS IRBUK) BRI E 2 61 H
125 B SIF R TF I A 25 S8 B TR 3
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M F KO A, Skt e A AR A B B A7 i s
TEPETG U8 2R G A BRACR 32 5% WA fi 8 A 7K NH, - N
AR, TR E A0 B B 15 B — s BAF 383t , H T — 2P
LERAHLA NH, - N( LR 2 mg/LiT) , B
6.0 x10* m*/d, £E 52 Pria £ Hh T LAKR 35 7K 5135 1
WGz T, K BioforCN I [i] 37 < A= Wy ok v, 5631
NH, - N R AT 0. 154 kg/(m® « d) , SEH0F K Iy

ifuf 8.65 m*/(m” « h) , 5 R, IS N 6 A,
AT RN ST 7.28 m x6.63 m, B H 25 m’/min,
U8 JEY 48 h, K PEHESE 20 ~30 m*/(m® + h) Kk
SRS 100 m*/(m® - h) . EEEEAAERIE AW gk
(BLEEIEAR B3R 45 ) 782 m’ (JEPRIRE 3.7 m) 55,
B4R A2 G —E W TRGESE
4.3.2  [AHfbug

BB AR R R AL b — e, T
PREEH 7K TN (BRI 7 mg/L i) MR e i8r
FRL 6.0 x 10* m*/d, JEit 5 8 %, BARSF- 1ff ]
12.2 m x4.88 m W% 5.8 m, JEMFTHGNA 2 4
TR, 430 T a s BRBE2 R R & S s, 1
BIK H 6 f R 5.25 m*/(m® - h) ,NO; — N ffihy
0.482 kg/(m® « d) , 3 JEJE#H 24 h, K ko B 15
m’/(m® « h) SRR 92 m*/(m® - h), RAA
BERPUER UEIRTREE 1.83 m,

FEESARAMEIL2 &, %8 5.5 kW,
BN T] 8 £, Mg B x H =500 mm x 500
mm ; KA IERS 476.3 m® | PRl A 8 £, Uk
K872 m’ FRATR 183 m' KA ARG —%, @[]
E
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B PO AAE 5 25 R 30 U8t 1 S ok, 7E T Bl PF
HERIPUEIE i — . BT SRR R R B4 25 ~ 40
mg/L,COD £BR# 15 ~20 mg/L, RAMEA
IR FRI BRI 0 oy =B BB BRI T
211 R A B IR 1.2 b, %
WA YA R A 1 £, SR E R E 4
E, | BERAERARI#H?2 &, 1 MBERAARGR
HEs 4B RRE 4 6 GERIZE,Q =560 m*/h,H =
240 kPa,N =55 kW, 48551 , N5 3161 M J5) , B
WCIRRE 2 & Wl P 2 55 SO e 2 s oA B
SEYIEM R VERE 3 & (EPAE O, Q =500
m>/h,H =170 kPa,N =37 kW, 254 ) , [ il Ak 08 o s
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VSR PRS2 22.0 m x 15.0 m, 325 B Y
fr15.0 mx9.0 m, A BAF JEith S b PE s XL 3
£(0=2414 m*/h,H =95 kPa,N =90 kW,2 ] 1
£ ) ,BAF 3t T 28 XL 3 A (Q =750 m’/h,H =
90 kPa,N =37 kW,2 H] 1 %) , R Abu8ith sz oh kst
KHL3 & (Q =2 760 m*/h,H =73.5 kPa, N =90
kW, 2 F 1 &) i p i sl 1 £,
4.4.2 B RA AR

B R AAUR AR AR ] — R R R SRR A R
BB PR sE R 34.2 m x8.5 m, FE
WRARSTI R A KA 4 B (25 kg/h, N =257
kW) B IEIRR HIUK R G (5 TR ER R H R G K
UL SMER R R G R A8 EE) VRN &R
4.4.3 WA

B AR — P TR ST 16,0 m x 7.0 my
WA V=30 m® A HE2 2 ALFLE 1500 m’/h
AR 2 B AR R DL R e RA 1 &
4.4.4 by

B S e R AR — A P TEDRSE 24 20,0 mox
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FIPPEIE K , R GX T R5 K A b . RE
FAHWBKBHEAS 1 E(N=3.5 kW) ,BHi5%HE 3 5(2
F145), 884 Q=300 m /h, H=80 kPa, N =11
kW,
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HH T T U i AR L AR, Sy i BRUIR vk
28 b RN RS KBTI 672 for , 34 15 V5 U0 R 400 3t S ) St —
JE , FF R 1 By e i K — 1AL
4.5.1  V5levkds i J 5 ot

BT Y v A B S IO — e, T 4 i ELAR 18
m ORI 3.5 m [FERG S 40.0 kg/(m? - d) 5]
B EAR 4 m ARHOKIE A m, FEERAPOLD)
WAL 1 G (D =18 m,N=1.5 kW) HEX AL 1
&(D=4m,N=5.5kW),
4.5.2  J5Ue KB e

KA PR A 2 & 2 m iy i iy =k 4 It
TK—ARAL, A TR B 1 RS B BK AL, I
EV5UCIRFT AR P PRI N2y B A TS
VeI AF i Az i, BT ek Sk — e o B is et
(FEZONAPRUTEE ) 375 kgDS/h, i K 5 7598 &
KK <80% ,
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ST b SRS ABA% AL 0 it 2 % ot rPoks A
BRI TR UK BR R . S5, BRI5 e
A 2R G5 B R T A TR O AT A S A A vk i
T [t PR 8 b B 5 S5 L JBE K BIL S R B R
RICAS ] TR TR, AT #5098 A Fis 255
T, 2 R EYIBR R RGN % X
= 3 iR,
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Tab.3 Sealing measures of each unit

WA P
A 1 PR B 0 A A
MUK Rl B ( JE ) 2 B 38 11
0 BT 2
BTk SR T 5 9 A
e VR R (M A DL PR B T T
S
o RO R TR B B
%ﬁﬁﬁgﬁﬁﬂ Fe L A T BLE [ 5, LA TR
12 b2t 2
o M AR B A b
REEWRIE e e et
N A 1Ak SR T35 69 A B
S v

R 53 5 3 BB, DL B 3 Jr s 75 a0 N Ak 3
FATTIYAT s R PR R, I 7% 18 10% 11 T KUK
B A TR BR RN 52 000 m*/h, (5 HLS Y
JEARR R B AT OB RT3 Yo Wy HE bR ) (GB
14554—1993 ) Hr ity )~ 5 — G HE bR i K A 5 7k
SEFRT 5 e IHE bR HE) (GB 18918—2002 ) H i} [
SHE Zehnife

FERAERREEN T E(17.5 m x8 m x3.8
m) KHL2 G(1 14,0 =52000 m/h,H=3
kPa,N =90 kW) JEFF/KHE 4 & (2 F12 4,0 =50
m’/h,H =200 kPa,N=5.5 kW) ,

5 SEFRAL IR ST

%I HF 2018 4£ 9 H1EX3hT1.,2019 4:6 F T
1Hii2 17,2019 4 10 H IE#™,2019 4F 10 H—
2020 4F 3 H S AKOK RN 4 BToR. AT
W) B AOK B BETHE, H KK BRS e ik
SN IHEER A R /K PR 45 T 1 hr o) (GB 3838 —
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2002) FHEIV (TN BRAE) HERObR E, BB 1% 12
AL BRAICR A0S
x4 LERKBUIEIR R EBRE
Tab.4  Actual water quality and removal rates
i H COD |BOD; | SS |NH; -N| TN

biiw) V4
(mg - L")
AL B
K/
(mg- L")
ZR AL
HEL K/
(mg - L")
WAL
Beiks
(mg- L")
R EEES
R/ %
A THRSITE 2.98 /470, TRREHED2.32 12
JCo I AL B BB 1 12 47 245 8] 9% 0. 08 ~ 0. 15
Je/m’ HiHEHLER 0. 03 ~0.05 Jo/m’ ;s LA AL AL
AbHEBE R R B8 2 0. 15 ~ 0,20 Jo/m’, i 1 H 5%
0.2 ~0.29 5o/m’,
6 %t
@© AT HTE PR AR b R R K
IK RS RE IR, Bt R ] 12 A0 L 2 AL Ak
PR SAE U + SR AL S + YA R AR AR
WHREALPIT 2, Zat 6 > A iEZa1T, KK
RES AR E IR BN ME IV 28 (TN BRAL) HEMObR 1, 1817 4%
Q@ WIZRIFERTAH T E, e A 3 ARk
HEAK ISR B SS VTP, FEAK 5 22 Ak 3 B i)
Tt o (7K A B sl R RAF T LR
FEIBAT (i AR T 24 B AR &) |, AR T
PRV T R 0T K AT G2 vh i 1 LU TSR Y
FREIBAT s AER R R M SE Pras A7 i AR 4l o5 2
R PR REER BB, AN BEORE RO, 153 Bk
TR E T e S B H .
@ BIHR A E A T DLt — 2P LBk

TP

469 | 186 | 332 26.8 |45.8 | 4.55

365 | 128 | 155 24.6 |42.1]2.21

27.2 | 4 4 0.42 | 5.88

18 3 4 0.36 | 5.03] 0.04

96.16(98.39(98.80| 98.66 | 89.02(99.12

W REAH COD, SERRA = vh SLAE RO L B2y 2 ¢ 1
(B KB 5Pl oe A — 8, LR T
Hh BRI R 2 R 15 ~ 30 mg/L, COD LEREZN
8 ~15 mg/L.,

@ X F K Z KR 2 T K AL 2
I PEAR S T H |, AR 43 B E 2K K T R A5 1 3
fli_, e TR SCARRAE TS e i I o, AR IS P
FEA LI FA B2k o
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