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Selection of Process Combination for Water Reuse in Printing and Dyeing Wastewater
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Abstract: Currently, the dual membrane process (pressure ultrafiltration+reverse osmosis) is widely used in our country for advanced
treatment of printing and dyeing wastewater to achieve production reuse. However, the dual membrane process has "three high"
problems such as high energy consumption, high pollution, and high cleaning frequency. This article is based on the problems existing
in the traditional double membrane process in the reuse of printing and dyeing wastewater. The feasibility of submerged
ultrafiltration+high separation nanofiltration membrane in the reuse of printing and dyeing wastewater is studied and analyzed, in order
to provide reference for the deep treatment and reuse of printing and dyeing wastewater. The results show that the immersion
ultrafiltration+nanofiltration process can avoid the problem of frequent cleaning and low recovery rate (50%) in the traditional dual
membrane process. The system cleaning cycle is more than one month, and the recovery rate is greater than 70%, which is proved the

feasibility of this process in the reuse of printing and dyeing wastewater.
Keywords: double membrane method; printing and dyeing wastewater; water reuse

BATE FR NG GURE, PTG, FREP Y
JEKEHEAE 23 {4/ A7, & TR K S ) 35%,
T EN G K B F 2R AN 210%™ o Bl B ATl & Fh A 27
B AR CL R Bh AR AR A, AR 2R 25 A B 1 R AKX 2R
BEit B R, 1K S PR KGR BE R A HEGE R
IKRAKATE AT AR 22 | £ 3 v « A el o R e
FI M T e R 7K A B ) A A

NEZR G Tl “+ =37 BHEGES N EL DL K T A5 5
FUR UK s HET PR KR BE A B A R B AR, BESRK
AP R E L F 35%0A b [FIS BN YL B K #E4T (8] FEOR
ICE R T B KBRS, Bl KRS, A F T2
A R A -

F AT ED 447 b mp K (8] F A T 25 2 AR 7Y 459 Sl XU 3%
T2, AR GE RN 2, A ZRAARFRR
T2HA M ST I EX TIN5, BIR % ik
PGS H OB L2k Rl F Bt i) g
+HRBIE L 2?2 RENBIERBIE L2 A RN+
RBIETZ? £ 25 BORE A T 20 5 R AR EE1T
IR IE R B e T I RBIE, fEIX AR R ) T2 A AW

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

SE R L Hh Lk B B JERAZ A 16 4

1 BRI ZEHEEEN

B e R K A — R & A KA LA TEHL 1 K R
19K, ARFAE RS, AR K R IRAIR O . N T iR
KBRS 2, 1 T B G PR AR Hh B 7K BRI EAT 181 P R
TSR A R — LA AT [ L Z A A

1.1 AR+ ENNBIERIEE/NELE

Jie 3 2 D 2 Gt 36 o 0 A B A K R R R A 5t
AATEE R > T A VLY, T BESRRAR S iB32E RO Y5 2,
ERPERE R A dr, IR RGBT A .

i 3 3 GBIE+ B2 2 H T Y BN R K R oK (8]
M) Z AT E, A8 20 I8 T2 A 75 2 hn st
BT ZZNHWRLIE Cnibug. iR, LUHSRIEIGE
JEHERK AR , PRI SR A T 2R Dt
KWL i — I /2GR I — B iE— 7 m ml

1.2 RRABIEREE/NELE

R UHE R G U0t /K BRI
e, BT AU I8+ 77 2GEDE 3 FoRK BB R,
LRV AR s (BB (30~50ppm) I& A% L

105



@" VISER

PIRET L - 2023 6% H52M
Smart City Application.2023, 6(2)

Wi, — A EKE>5000 Wi/, EEEERBIER
BIE/MIEEH R

1.3 REYMR N E+REE/NELE

JEE A= S S0 2 CRRTFR MBRD 3R 7K ST i it 2 4 2 i
M K, BEKE MR B s, KRR, Bl
o b B R B AT DK PR AR A e 8 B BRI i, R E
MBR HH 7K 7K J5 1 e 2 B4 IR IB 38 / NI PR K ST EE 3K

1.4 ZETZHREESER

FI RSP I S 25« FOERS T B AL . ghie iy iz
BT 2. IEBER G B EHEA, K EYEAK K
FHRAT I o 1% L2 G BA B KSR & KRR
LB K T R e S A

1.5 WEPLIBT ZHEER

K AR Al 48 AL « MBR L5 MBBR L 2255 Mk
B ARAEENYL K, FI ADoK PN LR
I G BRI HAF TN, AR BEEIH . %12
HEBAEMRE BT, BT ARSI

1.6 BRENIZEHAIER

L FE SR A SRR H202 Ak
8, BRI A N EBREV SRR K R KA T
WU — SR AN EE RS, AR KE
WM. Z LZHEREAEARBEA, AR IR
AR R

2 MR T ZEAENAERFLELE

FEACER TG KB RE R, RS e far . KBRS
AEFR R RS R RS T A A Mg N THTE
A Ak B AR AR, 3B A3 1) P K [ P oy TG 22 T
SRR R . LLUN R — SR PR AR EE T2 LA R
HERHREK:

(1) PyEERR . TRACFE T 2558 5 AR R A B /K5
MR A AR BRSSPI Jm MR B . B, X T AR
BRI RN TIE P 5 7K 8 R P Y EE AL B 5 ok
FBRIX LD, BT UTvE . I UESE T

(2) WM. — LW RAE KR A G ik, &
B AHE A REA LR B, RS R R B
TR ST R 2 1T KR T LR AL S DU
Afb. ERERAAE T2,

(3) AWtERR: AT T EEAFSH KER
ML T 175 7K Aol s BT ARG i A BRSO . i, SR 4F
SRR BN R AR AE DAL B T AT L2 B LY HL R
A AT SRS YR -

(4) REFE: EFCREFETIALIE T2 R80PI AT K
AANGE T o 40, KA BRI e AN A A B R R A
R ER R A FEBCR,  FIR A BRI AR

ERAIE N PN T2 F B R R KK R 2
RIAEFRACR . ATIRERESS H 3R, 45 & F RIS S br
THEOUHTIERE . BeAh, N TR BT AR, FELE)E
BRI T2 M A RIE A& W TR 5%, ek

106

T2 HE M FRE-.
PR L 10000 M/ K B R /K ST 6], ANFE L
P R N N R SR =1 i s TR A fed )

®1 TZHEEERITE

TR (B

JE) +UF+RO/NE SMF+RO/NF MBR+RO/NF

S AE S —

KR B e, s
é%ﬁ%iﬁﬁiﬁﬁﬁ%%fﬁﬁﬁﬁg%(:mmﬁﬁﬁﬁ%

L bokmm e, DR i st ik
wm st | KK g, o
T T B IE (s
o

COD<<200, SS<

HE/KIKJF [COD<<100, SS<10 COD<500, SS<100

30
| B <<0. INTU, [ <<0. BNTU, | ytEF <<0. 5NTU, SDI,;
TR SDI,,<<3 SDI,<<3 <5
BAT A EX fi% ]
A&+ i fi% ]
@
7 Hb T AR " I MK G i & b i
4 D)

ORAKFGE | OFL i, 7T T
O FHRARS | MR @8 | BEruE AR @%t
BEQMKT | LB | A AOK R R
RO/NF T 2B | 505 (E@ANT | FEiZ @A UFHRO/NF
JE 5 YR @iz [UFHRO/NF T &, [T 5, 1847 AEFEImIR.
ITUERIERT B, 1B 4T BEFEMRAC | MEKEE AR, HALL
E B FERE T R | MK 3B [SMF+RO/NF I /K 45 % ff
@ i g4 =

Pk

O3 Nt gl
DIZATHEFER & |FHEL UFHRO/NF, | i@ H KK R AR &
Bl | @B RTR R [BIbRT, B0 @RO/NF T2 B g
(TEALEL) B A A i DS A S
A 2

25 ERFEG A AT, — MR L B S K Hh K B AT A BA
R HIE T2 E k% 18 OH KK THERR AT DLARXT L
Bz, WAEACBUH KRR UF+RO/NF F2H%, 842 T4
BTy, — R BT T A B % @ B Hkok
JAHLE MBR H/KTEFGE MR, LIRS T 5B RO/NF
T2, 90 RO/NF JE 53 GFIKS SMF L ZAHXHZ1T e
AR I 7K 45 5 351 B R 4235 o

3 WAl A [E14E 7R um B [B] A AR SR &R Rk E]
REETZ

AN T A= 72 i 14D [ P s v vk 5 P K [ B T 25k
PRI E R F, BN = 1) s oK E] R FR i T BEAN ],
X T oK B G B L2 Bt =2k B s LLT
SRR K G B LM I K EE R &

(1) A bRAEEER (0] FH AR 32 BP0 Ko 1 45 10

Copyright © 2023 by authors and Viser Technology Pte. Ltd.



AR - 20235563 524
Smart City Application.2023, 6(2)

@f' VISER

febr, AIEFEEEE (COD) . MEVFEY (TSS). &A
(NH3-N) « &fif (TP) . 4N S H5%E. RIELEFLFEF
BUR [A] KR 5 TS5, GBS R fE B T2, 32 [l
FK R E K

(2) b3 RR: EHEEA SRR K E S BT
25, AT DUA 0 22 B PR K HR R A LA B AR ) R B 5
N2 280 1] FH A

(3) LAE R EPEWRRIE. 4e AR+
KEVH G B T2, AT CARRARIE & A F e A

TEIEFRAE I H K B G B LR, 2L A2 8L
FRE, A ERERITIER. FEERNLE,
T AR K B KB AR e MR 2 A, NOE RS 5E
10 H B KRGS T EEA R FOKEHA R B T Z.
BTG R K [ FH 7K 1) 32 B2 2 g A A e R R RN et/ EN A
(YT TR KR B TR RO FINE) HJ471-2020 %f
X PR KK TR T %% T S R

F2 EHRBERKKER

FERKSEPRTR R M A, EFEAER L.

4 IKZENRR KR EBIE+IE K E A
REHH=

4.1 IMEER

AR R BT AR AR SE TR 5L T Lkl Ep
PR KIEIRIUE , Z00H A T2 — 410 — 5tk
=I5 —pH [EF K, ik D EREREY. AV,
e, CREFEKREE AT R, JE SRR iR %
JEHNIEH G T2 FoKIEl A S EE KK B AR

F 4 HAOKFEHEIER

COD
(mg/L)

e
(mg/L)

pH &

Wil ik
(mg/L)

DS
(mg/L)

55T
(mg/L)

Bk
(mg/L)

SR
(mg/L)

73.79

1163. 26

10. 54

6886. 98

2880. 03

14. 11

0. 36

110. 87

4.2 PiIRIBITHR
RBGHEE T ZBUE K E US-A R0 5, 98T
ZBUE K Z DNF2 R 507 i H T 1% il

5 TiH e
1 B () 25
2 MEERE (LA CaCOyit, mg/L) 450
3 pH i 6.0-9.0
4 2 (mg/L) 0.2-0.3
5 i (mg/L) <0.2
6 B (em) =30
7 BIEFEY (mg/LD <30
8 TR (ng/L) <50
9 HER (ns/cm) <1500
3 FE/ENTEEIAKKER
5 TiH HE
1 B () <10
2 JSAEE (LA CaCOsit, mg/L) ARES
3 pH i 6.5-8.5
4 B (mg/L) <0.1
5 B (mg/L) <0.1
6 FEWE (cm) =30
7 BIEFEY (mg/LD <10
s W/ 150mg/L AR FAE R . BEFEAE 150-325mg/L 2 [H],
KB A TR T AR AR AR A P AR B2 /N T 8055 T 17, Bmg/L 1
BoK.

455 DL 3R ORISR 20 HT» ENG TR KO0 £
TP EORIFANE, ST A HU RN R 2 BR (K 2R T
G55 BB B AR E R AT DX T3 5 408 BB R P I IR X
T 200 VA_E AN LRI R R AE L 90% AL,
XF 3 L BR AL RO A, IBAT IS IR Z . PRIl
JEM AR I 4 7T DL A2 BN Ge [l FH K AL B (0 25K, it
PEA G B E 2365 58, oK Im] A A BT 2T DR A R 2R

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

OERENBIEETEER 577K E B E: Fikisfr

B o b3 B« 1R AU S E TR 30~ 34LMH Y [ I8 4T

i, R tERr; AIRHEKMUE 0. 5ONTU, Pk e

755 0. 10NTU.

100.0 -100
90.0 -90
80.0 -80
70.0 -70
60.0 -60
50.0 -50
40.0 -40

30.0 -30

ZfriEsE (LMHD

FKIES (kPa)

20.0 -20
10.0 -10

0.0 0

N o DS S S D NI
R A R R P Sty PO A S SSRGS g

JZATIFR] Ch)
E1 EHATRE
QO IERGETEES KB NE: BT E R ERE
0. 32MPa fifqs SEBR/ /KB E 70%; Hdid #odfs o dr s
HIHEBIEAT AN 1. 06 J6/WK .,

20 12

1
ww

14 -

/i 0.8
s 12
3 ~
~ 10 06 &
i) =
= 8 -
N — o R
4
0.2
2
0 0
LI FTLD PP RFRIILEIILDIS
RBUZATIME Ch)
2 EHTHE
107



@ VISER

PIRET L - 2023 6% H52M
Smart City Application.2023, 6(2)

=5 KEPHER

v 7
con s r{ " pusal s e 05 | o |
mg/L mg/Ling/L| mg/L n/L mg/1| mg/L | mg/L mg/Lmg/L| ¥ |mg/L

10. 75(0. 97)0. 09(941. 75/84. 350. 022165. 00{779. 2009. 91(0. 01| 2 (39. 67|

@A R KK T T :

GEABHEARNL 3 WYt/ ENAE i K B bnitE, %+
WAGAE 0. 32MPa KRS AT A T = KK i 568 420 2
ZARHE, AT LLF Yt/ B A PR E A

5 ENEXPKERAIZEEAEAER AL

SRR, TARAE T H I A BOR KK R
B b 32 B SR D e 22 5% 1 DR 32 55 A 7 THI 25 5
SRIEREA R A A K [ FH AT B AR B T2 CHUAG 96+ % 7
HENE, RE NS, BN, U AR
BRI B R IR B A e AL B

Ji B35 335 B 4 U AR AR A () A8 7= FH K 7 SRk
SE 5 PR KO LS SRS 15 119 58 4 T DUIE PR R 48 98 5 4
BiE, AERAAGHLIBIE: BITREFK. B1T%%
R, IR &, WK G A B AR 34 o X i R vy
(AR 7= FHARATS AR 36 26 i IR 38 T2 e .

6 £5ig

B e Pk K H K BT T 2 2 e R A A B G IR K 1
FIEIRA, SRR AT DL RO K IR A . ik
IRRANTRE RO o MRS BT VAR A, B PR 7K Ak B M
K, A RAE, [EE KR R SRR, BRI, #Eik
BE. W SRR T E4E, WET . fEw

108

WEET 2. BB T 2%, B R FN Y (8] FH 25 5 R K 5
Frife, IEPEAFE R FKEIH TZHA. Flun, ST Tk
FKTER, PR T 244 wFalkbl fKFER,
CINYS S kst y/b GBiiiks 3 N

AR K B G K R e s AT 24, BRI 2
RLZHE. B, SRV B AR 2R B
DUEIRYE , SR J5 K F AE M A B 8l i G A L 2 B TS )
o, B JE A IR T 2 S R AR AT 1k o B R 7K A K (]
T2 AR T B LR 25 B BT VAR s [m] FH 200 Fb
e ARFRRR . VYR ALEE . AHERAE N K. SHNTE
HE BRI SRR IRF AR, FRACRA, St R 524
G A8

(&3 3zik]

(114 E20. B 7 sk B A BB 4 JF KW e # E [T].
Tk A4 #E,2010,30(7) : 42-45.
RIBBE HEEARELIELHARGHREI]. LAY
# A, 2018,000(05) : 27-28.
(Bl %4 AN EAER F A [T]. (KK
#,2019,9(1) : 8-10.
(4] EFiF, EEK NEEARBIZREAEARFAR
[J]. RIBEFH 53R, 2016 (11) : 44.
EH B A R 2R (1987.8-), el feAk: AHE T A¥,
FrEfl: REMFETE, Y IEM: TRATE
BEZEARAAMMNEAF, B BAXFLE, T
WER: PRI,

Copyright © 2023 by authors and Viser Technology Pte. Ltd.



