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Treatment of Dyeing Wastewater by a Combined Process of Coagulation,
A/0O, Flotation, Ozone, and Magnetic Coagulation
DING Jing', ZHANG Jian-liang’, REN Ye', HAN Yao'
(1. Shaoxing Keqiao Xingbin Water Quality Testing Co. Lid., Shaoxing 312073, China; 2. China
Northeast Municipal Engineering Design & Research Institute Co. Lid., Changchun 130021, China)
Abstract; In order to effectively promote the relocation and agglomeration of printing and dyeing
industry, a sewage treatment plant in Shaoxing adopted the combined process of coagulation, A/O, air
flotation, ozone, and magnetic coagulation to treat the dyeing wastewater . The treatment capacity is 20 x
10* m*/d. It showed that the combined process has high treatment efficiency and strong shock loading
resistibility. The final concentrations of effluent COD, total nitrogen, SS and chromaticity were 68 mg/1.,
7.5 mg/L., 5 mg/L. and 6 times, with removal rates of 95. 9%, 81. 7%, 98. 7% and 99. 5%
respectively. The effluent could meet the direct discharge standard of Discharge Standards of Water
Pollutants for Dyeing and Finishing of Textile Indusiry ( GB 4287 —2012) . The treatment cost of the
project was 3.07 yuan/m’. This project applied ozone to treat printing and dyeing wastewater on a large
scale with stable effect, which can provide reference for dyeing wastewater treatment in the industrial
park.
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1 BRI IKE

PRIAE B X Y EN e Al 3T 60 5%, A JBR Ak 2 2F
4 TRYTE R TR KK R A K . B KK B
R HER bR UE WL ZE 1, /KA B 20 x 10% m*/d,

F1 EAKKBRREHARIRAE
Tab.1 Wastewater quality and discharge standards
o H 2K ik
COD/(mg - L™") 2 000 80
HA/(mg - L") 40 10
BE/(mg - L") 60 15
SS/(mg - L™") 400 50
pH {H 6~9 6~9
2 LEABRAERETEMAY
2.1 IEZR#E

ZEad 0 T 13 BN Al R 7K RO B B e PR /K b P
JBIVEDT, W 5 BN K T E 2 COD FLER B £ R
MERE e Ko o 3 AR 2 iR, A E R TR
BE—A L (A/0 i) —UF—RA— R EE L2
PEATALE, TR A 1,

e B K 2l 8 MR S T AR I, FHEAR

FeSO,.NaOH .PAM

WL BRETHER D) ARk 2 P2 Y15 B Lt AR 1Y
W HEAT /KB FIK By o 379 K el 5T =R
HE SN, SN2 IR 5 SR B AR DTI BEAT PR K I3
B WITUH K A 32 A AL (A0 i) 2EAT A HL
Y bR AARAR BRI K B R DT T E
B A BT 5o 2 by K AR TH 2= U
Tt L SRR | R AR BRI A S PAM AT K
OYES o AUTEMLH K B A ZT AR S, E— 2P
LERBTEYIE B AR AL fih b A7 5 R AR
I o B ARt K A I E ARG TR B i e B
Bty JPAC A1 PAM B {8 i AOK BURAR . i i K
A A HEE A B3 HER

AR T2 A TG R HE AR i SE IR &
JE ik BG Pe e An Wt AT Pk o i, B A el
WA, 15U m R A HE L = e . e TS
P (CEKARA 9T% ) F 2B LAHEIE BEEAILE
PCE BT BE B, T AR TR0 15 Ve il ad B0l
JBEAK o 4 K B 55 80% , AT ZE 4L 4 ik L& 11
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Fig. 1 Flow chart of dyeing wastewater treatment process

2.2 FEMHYRILE

© P

1, 2 b E PR S5, AR 95 850
m’ ,HRT Jy 11.5 h, 5% [0 5% Jig i X Y . 9t P 12
Hembireds  lEMMIRARLI G HL &%), %
B, BAAE Q0 =5 210 m®/h, N =220 kW ; Pk HE 37 48 26
£ ,02 500 mm,N =6.8 kW,

@ TR N

1JE2 41, 2 FUITR 254 . AR & IX 4

BEH)H 90.3 s, A RA N 157.5 m , BUAS 2R
EWEAL4 G ,01 200 mm,N =5.5 kW,

ZRIRA MR AR BRSO [X o ZRE N XL
BRAEFL2 662 m*, /3 4 4 16 k. WA HER B
i, KA 2R 8 B0 DX A B8 IR, 78 4 32 Sl lE
HRT 3 19. 17 min, FEE %, LEEXEE ¢4 800
mm ZEEPEL 16 £, 5 4 9%, SBEB B 43 51y 86
74 61,52 s~ BN N 300 mg/L,32% B
B hnEE N 300 mg/L, PAM £fi15y 4 mg/L,
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GYR 7 b= ) BT

4 J, b E AR N 50 m, L G 1,33 m'/
(m® - h),JEIKE 4.5 m,HRT 4 3.0 h, fii &%
72 EPHL4 5,N=1.5 kW;4 5HEHE, LG Q =
320 m*/h,N =18.5 kW,

@ HAAbiE(A/0 )

KGR E S, i 2 41, R 2 5, HLEEF
T RST 2 200 m x 53,0 m, ¥ 11.5 m, G ROK G
10.0 m, 43 4 JERIE , FLERE GE 13.0 m, A B4R PR A
HRT 447 h, o §4 X HRT 24 5 h, DO 45 il £E
0.5 mg/L DA T ;174X HRT 7 42 h, DO #4il7E 2 ~
3 mg/L,{5eHe &y 3 600 ~4 500 mg/L, {5 #% 15
HI7E 30 ~ 35 d, 5l e 22 Bk £ XL g < e
15 600 />, FEECK 35% . SRAXRE 4 GIREH
FEHL,N =13.2 W, B i S0 X 3 5 W /K HfE Ui A 14
£,02.5m,N=6.8 kW, WHNFEMET 0.5 m/s,

GYJ b/ e T

8 JiE, B 4 PErp R 1 OEEEC KT, 42 e =T
T, 2 AIRIR 2548, T T e K 43 B A e ik
45, B ULIE M AR R 55 m, K TR 0.5 m’/
(m® - h),JEIKE 4.5 m,HRT 4 8.0 h, it &%
78 BN BUE D IR SR Je L, B T5 e 4 15
AT 2 A AR At R AR B

© SiFHh

A 12 10 T2 £ ,2 HESh 1A, S
PIRS5H, HRT 2y 15 min, FLELFIEE T 2.5 x
10" m*/d, BEER & BT EEN 4 (2 2
#),84 0 =3.0 m/min, P =0. 85 MPa, N =22
KW S 15 4,584 0 =300 m’/h, H =500
kPa,N =75 kW, &R NMEH 1 300 mg/L, &
B EEF R 100 mg/L, PAM 7 4 mg/L,

@  FYeiEEuE

1 JRE, 73 5 M, TEAG N ELT 4EHE 4 5 & e A

UG AU 1260 m?, B4R R 3 m, i 988 K
KA /NT 3 kPa, B <15 m*/(m® - h), 1 K
LAE<10 pm, FEHHLIF0.75 kW, FAR IR
8.8 mx4.0mx4.7 m, & HKEHBS,
JEH 2 R PR I B R ST 45.0 m x 7.0 m x
9.0 m,

B it

I B A I ik S A P i — 20 R R e S I
FERBREE . 1K, b - AUTR 454, 5L AR il
RF(LxBxH) =45.0 m x40.0 m x9.0 m, #8 &
0.5 m, 530 3 M, BABRSRM 3 9, RARKK
THEM R 2y 50 mg/L, B ¢ W5 < B4 L 141 44 R
201 LI, SR I BR A 4 B <A R <0, DNILSO,
1152 4>, MERE: REARGE K FRE. B
o R A B, b B ARy 0 =0 ~
800 m’/h, N =20 kW,4 I 1 4, A#L Q =19.5
m’/min,H =60 kPa,N =30 kW

© wEIREEH

FEANE R & — 2P FEAK COD LU J SS. 1, 43
4 21, Hh UK A5, B R N BT E] R 36. 4 min,
ULE XKy St Ay 13.5 m*/(m? - h) o BLER
FmEHL4 5,V =0.75 kW, @i EHL 4 5,V =
4.0 kW; M5 54 8 &,4 4 4,0 =120
m’/h,H =100 kPa,N =5.5 kW, FL750FEIL6 &,
4F24,0=70 m*/h,H =100 kPa,N =4.0 kW ;5
TERE 4 6,2 2 %,0 =120 m*/h, H=200
kPa,N =15 kW, #i8 m s & 70 mg/L, PAC
BhnEE N 50 mg/L, PAM £ 1 mg/L,
3 ERIBATRR

ARG T 2019 4 3 HIRamAEHR BT, K
A2 x10* m*/d, A A ITH KRN 2 PR
LR COD | VAL SS | 8 5 1 25 B 26 49 il ik %)
95.9% 81.7% 98.7% 99.5% .

R2 SIKAIETSERRHEE H KK
Tab.2  Actual influent and effluent quality of the WWTP
moH pH {f COD/(mg - L™") | TN/(mg - L") |SS/(mg - L™") | fBE/f% |BODs/(mg-L™")
PE T K 7~9 1 688 41 390 1 200 573
WIUTHL 7.5~8.5 1 070 32 180 800 321
A/0 L + — T 7.5~8.0 203 8.5 32 60 18
R 6~7 102 8 14 20 4
S 6~7 90 7.8 17 12
TR e 6~7.5 68 7.5 5 6 2.4
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4 BRZFH5H

I H B 13 000, s R
LRI E 4DV SR I 8 X (LE IS NN NG
SEATE, BRI A5 R IR 3

*3 EBITHEANE
Tab.3  Operating cost of wastewater treatment
2R/
Iﬁ NN =N #j\ -
JE| THFER A (5 cm 3)
22.4x10*| 0.65 o/
L KW - hd | (kw-oh) | 073
TR RS 60 v/d 193 Ju/t 0.058
AL PR 32% A, 60t/d 858 JT/t 0.257
FHESF PAM | 0.8t/d 14 600 J&/t | 0.058 4
BER 260 t/d 190 JT/t 0.247
SIF | EACEEER) | 201/ | 4494 S/t | 0.449
FHESF PAM | 0.8 t/d | 15450 o/t | 0.061 8
VAV 14 v/d 7450 jt/t | 0.521
. iRy 0.005 t/d | 360075/t | 0.0009
(i EE 5k =
PAC 10 v/d 536 Ju/t 0.026 8
FHESF PAM | 0.2 t/d | 14 600 Ji/t | 0.014 6
Tolkk 1553 v/d 1.3 Ju/t 0.010
RRER/ %0 138 1/d | 84570/t | 0.58
SRS 0. 06
it 3.07
5 %t
@ GG R LEEIREE + A/0 + %

T+ SRR+ IR EE T A PRER G D YL IR K, K 4k
HE A 20 x 10° m*/d, B ofrdi 07 far 58 798, b B AR
47, % COD | BV, SS €8 B 1) 25 B 36 43 i1l 3k %]
95.9% 81.7% 98.7% 99.5% , H iz 2 /KI5 R34
AL IR 2] 47 21 B Tk K 5 9 W HE ik bk #E ) (GB
4287—2012)) i E RO RE  AE B A Ky 3.07 J5/m’
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