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Application of Three-dimensional Intensive Combined Technology in the
Treatment and Reuse of Printing and Dyeing Wastewater
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Abstract: Based on the characteristics of printing and dyeing wastewater quality, the concept of
vertical functional strengthening and land saving technology is introduced, the innovative use of a three-
dimensional intensive combined process of classification and quality pre-treatment, multistage AO, and
double membrane, effectively solves the problem of land shortage for environmental protection treatment
facilities. The results show that the combined process has the advantages of high efficiency and stability,
low operating costs and high reuse rate. The average removal rates of COD, BODs, TN, NH;—N and chroma
are 92%, 97%, 80%, 94% and 85%, respectively. The effluent indicators stably meet the indirect
discharge criteria in Discharge Standards of Water Pollutants for Dyeing and Finishing of Textile Industry
(GB 4287-2012), the quality of the reused water meets the water quality requirements of production
process water in Technical Specification for Dyeing and Finishing Wastewater Treatment of Textile Industry
(HJ 471-2020), and the reuse rate reaches 62.5%.

Key words: printing and dyeing wastewater; land saving technology; three-dimensional

intensive form; multistage AO; reuse

+ 115 -



F40% F2H

OE 4 K HE oK

www. cnww1985. com
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VT YA B A ) 24 4 ] s 491 508 1 B e 15
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JIR K& 77 i, 77 i B KR S RN AR B I A L K, H T
A A2 2x10° m i R AR 2 K D e 25 4L e K
BHFERIE T BE T o PR B 0 i B T 90 RN 45 4
PR R T A B INEEA S ) A T T 2022 4F 9
HIRTERL T A ead A = Fiek T . Ak A
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TEPEH, n R R ZR AU TR IR S %
2 &K AKEEKRK

ERY R IR RIE T 2 Fh A= T2, A m A ik
P 0 o B SRR A R A — S e (AT o s
Y1, B T HOME R A 0 Tl K2 AR B AR Y
ORI PSS B F K R 16 000 m/d , JE 7K
FEANFIME T 3 =28, Horp B3R T B™ A iR IR %
KA R 600 m/d, P12 DATER 3 R 3, v A Al 3
U5 ERAE T B ™ AR Y BN AR R /K 20 2 400 m?/d s Je £8
KRGS T B™ A 25 G 7K 124 13 000 m/d .
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Tab.l Design influent quality and discharge
standard
BOD./ | TN/ SS/
CoD/ > NH,-N/ |t 5/
IﬁjE] (m -L_l) (mg- (mg- (m -L'l) rr (mg- pH
Ty oy ™ SR
2% <15000|<4 500 <80 | <50 |<100| <350 | 13
7R K| ) - B - B
7 |ERAE
<2500 | <600 |<500| <400 |<400| <300 |9~11
1 K
IK|\GEE
K T\m <1500 | <300 | <55 <40 |<400| <300 |9~11
LS
ﬁfﬁ& <200 | <50 | <30 | <20 | <80 | <100 | 6~9
e

e KK TR BRI T 243 Tl 2 K A B TR
FARMIEY (HY 471—2020) K -] A= 7= FH K 355K .
52 <300 wS/em, AL # FF <150 mg/L, {0 5 <10 £,

£#:<0.1 mg/L,%5%<0.1 mg/L,SS<10 mg/L,pH }76.5~8.5

2 (UYL A8 K 5 e A 7 30 1) o e
AT T L K K5 45% WL 9L ATl

£ SN SR a3 o i (e S e s A T S o4
KA T RBA B HZN 62. 5%, B 8] FH 10 000 m¥/d,
HMHE6 000 m/d, AMHEK £ TR bR AT G 4L gL T
K35 G W HEROAR 4 ) (GB 4287—2012) 1 [A] 422 HE
bR
3 LERBAKL
3.1 IEirie

ST R R ED Y B K A B DL Ak - A A2
AR BT 2500 210 AR TR LA UEURI FE AT P[] Ak
Jr AR B AR, SR A HE G ek b BT 2 R AR
JER iR T COD LG U451 I AR | i [ 1 AR
FEIBAT B 5 Ve i AL S AT ML o B XR B R K
WA LR B R ] A A PR B R L e AL B S
FLEAE B IR, A 3 = T 45 A A B i I U
R R RRAR T 3847 2% 5 &1 X EDAE IR K A LTS e
PR R R A A R A SR AR — B BK i —
EO AR T2l id 29 AO SR AL SR, AR A
SL AR AL TR AT 5 B X LR G IR KA AL R B AR A K
JAVR G 2 e a5, R AR — i SOk — 2
AO T2, BEA B BRIE K A HLY % FLE A
S5 PRUIE H 7K K 5T A BB 7K 25K 5 A= Al 7K 28 X0
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Fig.1 Flow chart of wastewater and sludge treatment

process
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FRHERL, B TR T I AR 19 T B

@ R K R FH 22 A5 AT K 8 B K i
HEATAL IR, AT DR UEXE R i A LA 04 78 53 7K i A AL
R e AL WHERIRFE IR G T5 I 5 .

@  RFesy kA A 0 b BRI F R K
12 AS AT BAUA 0, BT A R B K7 e
JERIE 2, AT AT 2 R A AR R
4 FEBREEZGRET K
4.1 RIREK/ENIERE K
4.1.1 WikH RS

O GBI, 18, R5F A 15. 0 mxS. 0 mx
5.2m, A80KEE3. 5m, HRT 5 10.5 h, FEEE
WA AUMAS M 145, M58 0. 8 m, MFBR 15 mm, D)%
0.75 kW ; kR AR A& At 12, 55 0. 8 m, ML 3
mm, N=2. 05 kW, Jic 22 % 2% HLF1 #h e 25 5 $2 7 28 2
£, 0=30 m’/h, H=300 kPa, N=7. 5 kW; 25 S 3t $E &
G1E,

@  ERAEEATE ., 1, R SF R 25,0 mx12 mx
5.2m, ABOKE3. 5 m, HRT 5 10.5 h, FEEE
WA ML 1 & M58 0. 8 m, MEBE 15 mm, TR
0.75 kW ; Ptk =X A A% At 1, 55 0. 8 m, ML 3
mm, N=2. 05 kW, it 2 i 26 HLFN of P 22 s 42 7 22 3
&, 0=75 m*/h, H=400 kPa, N=15 kW ; 25 S $ $E R 5
1% 25,

@ EIER TR . O R B 1R, RF R
6.0 mx2. 0 mx4. 5 m, AROKE 4.0 m, HRT 4 23.0
min, FEERL . SAURERTF1E, fELNH
154150 m’/h, HAE 7.0 m, N=19. 8 kW ; IR &1 FEHL
12 3K 50~60 t/min, N=4. 0 kW ; 2 B3t HE 0L 2
£ 5L 20 t/min, N=1. 5 kW .

4.1.2 I RS

O  HAEUKfE . 18, Z s AK I RS
24.0 mx20.0 mx8.5 m, A R /K 8.0 m, HRT Ky
30.7 h, KGR 3. 32 keCOD/(m*-d) . FEEE

W A 3 4, 0=125 m’/h, H=100 kPa, N=7. 5
kW ; kb Ak 2% HER R MK RGi45 15,

@ R A, 18, RSF A (30,5 mx25.0
m+25.5 mx15.0 m) x8. 5 m, A 5L /K% 8.0 m, HRT
4 73.3 h(A Bk 22 h) , B i 4 0. 35 kgCOD/
(m’+d) , B AT 4 0. 06 kgTN/(kgMLSS-d) , % 4
i 4 0. 03 kgNH,~N/(kgMLSS-d) , T % i &%
2 AR 4 5 N=4 kW i HETHE R AA 300 &,
A DN32; AL IR 2L 2 75, N=1. 5 kW ; 5 &
FRML2 5, 0=100 m*/min, H=100 kPa, N=186 kW .

@ EIFE U, 18, SR 30. 0 mx6. 0 mx
5.0 m, A1 BOKER 4.5 m, FH 7147 0. 69 m/(m?+h) .
FEEERA HEL1E, N=1. 15 kW ; 15 )¢ [l i
H24,0=100 m’’h,H=150 kPa, N=7.5 kW,

4.2 ZHEK
4.2.1 FktFERS
O ZeE M, 1EE, EFU 1560 m?, N

5.2m, A%0OKE3. 5 m, HRT 5 10.0 h, FEEE
Wt HLAS I 1, M98 1.2 m, BB 15 mm, TR
L1 kW 5 Pt =G A A% A, 96 1. 2 m, i FL 3 mm,
N=2.05 kW, id EH ik LA vh e R s 1A E 3 &,
(=350 m*/h, H=400 kPa, N=75 kW ; Z8 S fi - 2 40 1
. 525,

Q ZEAATEM, NV R EE 2 R R
9.0 mx3.0 mx4.5 m, H R KIK 4.0 m, HRT
24. 0 min, FEAEERS . HAGRERT2E, BE
Ab B R 300 m/h, BLAE 10.0 m, N=39. 2 kW IR &
PEPEPL 2 22, 7 7 h 50~60 r/min, N=4. 0 kW ; 22 5EHi
PEHLAE 53K 20 r/min, N=1. 5 kW,

4.2.2 HALAFEER S

O R, V(N 24), RFh
60. 0 mx40. 0 mx8.5 m, A & /KK 8.0 m, HRT
35. 4 h, AT N 0. 69 kgCOD/(m*-d), FEFE
VA ETLAS 126 ,N=5. 5 kW B HL4 £, N=1. 15
kW; 35 8 M 3 2 4 &, 0=250 m*/h, H=150 kPa, N=
18.5 kW,

Q@ ZYAOM., 2 M, PR ST R 47,5 mx
40. 5 mx8. 5 m, A RKGS. 0 m, HRT }746. 2 h(A B
13,3 h), R R 0. 44 kgCOD/(m®-d) , B T
fif 4 0.02 kgTN/(kgMLSS-d) , 2 A& 1 fif & 0. 01
kgNH,—N/(kgMLSS-d) . FZEBE RS HER S
B, N=4 kW ; A] 2 7+ RS 4% 900 22, 32485 DN32;
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AL PR 2 8 5, N=1. 5 kW ; 25 B IE KHL3 &,
Q=100 m*/min, H=100 kPa, N=186 kW .

@ LA Ul 2, B R SF N 40. 5 mx
12.0 mx5. 0 m, F K% 4. 5 m, FE 1 71457 0. 69 mY/
(m’-h) . BLERRS GJel44E,N=1. 15 kW; 57
% 6 5 ,0=170 m*/h, H=220 kPa, N=18.5 kW,
4.2.3 REAFRS

O ROMe/AKHL. 1, R5FH12.0 mx10. 0 mx
5.2m, HROKE4A 5m, HRT N 2.2 h, FHEEEL
% ARTHE 34, 0=250 m*/h, H=300 kPa, N=30 kW ;
HEWMAERELE,

@ YR A L RS 4, BAJRE N RS
4 10. 0 mx5. 0 mx5. 0 m, A &K 4.5 m, HRT
3.6 h; BEPIE M ) 4 24. 0 mXx5. 0 mx5. 0 m, A
BOKIER 4. 5 m, R G 0. 52 m¥/(m*-h), EEAE
WA ERIFIRHL4EE, N=1. 5 kW; OV EFEHL6 5,
B9l 50~60 r/min, N=7. 5 kW ; & B FEHL 2 B, 5
R 20 r/min, N=2. 2 kW; HER 2 15, Q=130 m’/h,
H=200 kPa,N=15 kW

@ WREM A, 2 M, B R SE R 40,5 mx
6.0 mx8. 5 m, HRLKES. 0 m,HRT A 15. 6 h, B A
1 ff 9 0. 01 keTN/(kgMLSS-d) , & & 1 fif 2~ 0. 01
kgNH,-N/(kgMLSS-d) . FERERA L
RS 8 5, N=5 kW [ #2 FHE R AR 128 8,
DN32; AU A R4 24, &% MBBR DR 4240 M |
Tk RF 5

@ ERRIFRG. 1B M 417 m'/h,
1R 28. 1 kW, F I 2 25 L ANHE (it 45

&  Besb R, 2 )3, B R SR 40. 6 mx
12.0 mx3. 5 m, ARHOKZE2. 8 m, HRT }10.9 h, =+
ERERS DT EE 1 E =T E 25, 0=200
m’/h, H=150 kPa,N=15 kW,

4.2.4 [FHAFER S

O BEAEuER g 1420 F B, BRI
T AR 40 m?, Il 5 PVDF M it , 3% 313 &0 12. 8 1/
(m?+h) , iz 7HF[E] 22 W/d, B3z 17 i KR 258 0. 05
MPa, B 52 3 5 K F1 4 0. 10 MPa, Bt 2 5 5E XL
FEIRIE U R A 1

@ ROZ'E. 45 BREWIFE™KEES N
115 m*/h, i f7iHE] 22 h/d, i E5 %0 96. 5% , Fl B
IR i TR AR S U A v TH VRN 24 2k
B1E,

4.2.5 JSIRAHERS

O TG, 18NS 346 ), IR ST
30. 0 mx10. 0 mx6. 0 m, HRKIKS. 5 m, FEAE
Wt LA B AL 6 &, 7 3 4 30 r/min, N=
4.0 kW S SRS 65,

@  JEEE . 1 HE (4 44%) , ]RSF20. 0 mx5. 0
mx6. 0 m, A BKIES. 5 m. BLER & A
PEPEPL4 & 3 K 50~60 r/min, N=5. 5 kW,

@ WK RG . &R gL 4 &,
400 m*, N=14. 3 kW, {5 & 7K K <65% ; i b} i ZE 5
4%, (=60 m*/h, H} 0~1.2 MPa, N=22 kW; ¢ £ JE
WEKF R 2 £,

5 BARZFEN
51 &5FanH

AT HTEFR K 8 700 m?, B2 M 1. 5520
f¢.70, KA B B 2 17 3 FH R 3. 15 70/’ (5 H
B DR TS UAL PP K N T3 ), Il A A 3 4
BAT RN 2. 50 Jo/m® (5 HL 9% 2500 3% K T IH
) 5 1% H 775 D 330%10° m/a 1Y B 7K S HE
B, HETS AR KU 254% 3. 00 J0/m? 3, T A 4F Al
241165 J1 G .

5.2 IBEITIEMR

Z AT 20224F 9 IR A2 E , &0 AR
R HIR i f7 R ELT by romes B 3, A kv
MLSS 5 HI7E 4. 0~6. 0 g/L. 2023 4F 3 H SZBrikK sk
FE AR K TS B, KK B T4
Y 7] B 228 U2 V8 Ak L I ) 45 T 7K I 48 s LA
AT ESR o AT I PR L 2,

K2 BERBATEBRYE

Tab.2 Removal effect of each processing unit

COD/[BOD/|NH,-N/| TN/ | & | SS/

miH (mg- | (mg* | (mg- |(mg-|JE/|(mg:

LY | LY | L) | L)LY

SRR ek |4250] 510 | 396 | 490 |300| 150
7K [3400| 408 | 410 | 490 [150| 105
EAUBE A b K | 442 | 82 | 80 | 70 |105]73.5
Hem Ak bk |10200 204 | 40 | 52 [ 90 120
ZH A0/ i K | 109 | 18 8 11 |63 60
RO ¥ K fth 3 7K 202 | 48 | 21 | 30 (168|160
SR AL R Gk | 191 34 | 21 | 30 |67 80
WA/ BRI K| 172 ] 30 | 17 | 26 |61 40
HEstcbr i <200| <50 | <20 | <30 |<80|<100
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