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H,0, Fl FeSO, 7TH,O $t it . pH K il 24 i 5] 1] B& 55 D5 2 % b BRACR (520 . 25— KW, 76 COD:H,0, Bt L h
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K . S B /K208 NG T S E iRt ik —, IR BOK TR I, (Ep
Gkt IR B R E I ) F8 I Z R AR R, IRI5YBhin, AESEEN G K E G R R Rt — D4
3] 45%, FRLAERGLE KA oK B AR HE A S 5 5

HHT, ERYLPRKGE  R HREETTNE K IR A+ M Ak e A T WA FR T A A KGR HDOUIRE: (5
A= ) I i %% (membrane bioreactor, MBR)/i it B 2 1% X B i & (high-strength submerged membrane
filtration, HMF)+Ji&38/400& (RO/NF)) Zb3# T 20520 47K M AT, Xt RO/NF i 7K ab 34 22 9478 A prHE
o (ERAAL RS ) RO/NF WK BRI R TR IR 5%, 3025 AR et iy
— /ML ISR S TCHLE S AP NV F IR0 e, HAURA TREISIE SAE [, 8 m
TN 500~2 000 Da, {HZMHBEANIRS (A5 W e BT ASEACE, i 5 R R A AR S
s 137/ 88

SPAAALTE FAA AR . AR BT, TEACIREN YLK, REREREH S /K P TERY
FEAMEAHLSSY), B0 TRBRHETR . ABFER SR . P MR Ep L K/ ML
FERBUBRREHAT A TR BEANIRITTY , TR ATy 8 MR, DRI/ KOK A 3 (74igye Tk
TSP YHERPRIE ) (GB 4287-2012) HERCEDR, ENGL KT ZAHERAR AL TRESE AR .

Wi HEA: 2023-08-05; RFHAHA: 2023-12-01
HEWB: EEHEAH AR (2023YFE0101000); 11754 T A HF & I (2022CXGC020416)

E—EE: FBE (1998—) , B, WM A, 2245959664@qq.com; BRBIEMESH: HHEAR (1984—), B, M+, TR,
chendg@jinmo.com.cn; T (1981—), H, 11, #HI%, wanghaitao@tiangong.edu.cn


mailto:2245959664@qq.com
mailto:chendg@jinmo.com.cn
mailto:wanghaitao@tiangong.edu.cn

42 ok L B ¥ W %518 4

1 #RERE
1.1 SCIEAK

S FH/KEE BTN, BNk &b BS , YEA HMF A1 NF T.75, F&5d/MUSHIEK
ALFRASBIVRAR I (LA R IR a0 B SEse K, BARWARME 1 FoR. 525 4 oK o8 S1. S2.,
S3 Fl S4, A3l T I WIE AR SE S . R R . B AR A S TR S g M AR e SR, K AN
F 1R, HE VA, WRARNKTOES, U5 ey ekt — Sk dn, W ER S A &
COD ¢, HKFB stk

ERGLZK i/ :
| efbabm > HMF » NF
L e— o — —
T mnt e PBEBRIRTE | IMLiERE
Heh KB |

1 ENRBE/KAIET ZiHiE

Fig. 1 Printing and dyeing wastewater treatment process

1 SEEAKIKR

Table 1 Quality of experimental water

\ , BARBE(LLCaCO, ity
IKEE pH O /A ME/NTU  BLS%/(mS-em')  COD/(mg'L™) W’z( Lff,) )
mg:
S1 8.5 1 800 0.73 21.10 1443 2752
S2 8.6 1 900 0.83 19.50 1414 2638
S3 8.6 3500 2.25 19.24 2300 2552
S4 8.6 5500 1.19 18.80 2 694 2430

ZHEBIE AL RS AR AR 1k, ELHER ORI LA IR, AERRME S N R TRRIBALEE, —T5
THTE S W b R o 27 A R S S I 245 ) R 03 2 B SR 3 EANRE Sk A b T G o s 4
FR NG, DTS5 Y FBROR 2% 57— 5T HCO- 3 B T2 0358 [ H i, SRt il 3,
TS AR RS, 24 pH<4.0 I, 7KHi) CO2- 3 Fil HCO- 3§44kl H,CO,%”, hA H,S0, &
pH<4.0 JE RS 2 h BRZFEAN CO,, BEKHmsi ] 564 255,

1.2 S5k

ARSZRSR ST, W] 2 s BRI ) MR A RIS 1y B 55 pH,  IAE fE YLK
TR (FeSO, TH,0) Flid A A (H,0,) I, RG24 Bl S A 5 I ) fe ARS8 25
FeSO, 7H,0 Fl H,O, ik, SN AR 2 he 25905 ¥ i W MR 2% 2 pH, MA 0.1% JT it vk B2 R
1 gL' IERNIEIEE (polyscrylamide, PAM), ZEiZifiif: 10 s H5)/EHHE 0.5 h, ARYEIE MK FREE R
PrHALHR . SRR . Bk A S KR TAL B, AR B TR ZFREIIE

1) IEASS28 . BB /KFER N WL pH. W R pH. H,O, #id . FeSO,-7H,0 #AnHEAl 2 W nzhmt
[l [RIRR AR5 S AN, B ER ] PR 2 P A B AR s i R B RSO, DR R BR A COD ik
RIT%

2) KRS . IEACSE e KR EEH COD KBRFCRE LR 2R, TEIHAR b ol E 2%
H,0, i, FeSO,-7H,0 it . RNHILG pH. 2 YA RIRFRsT ] B sz [ pH 45 BR— PR 2R AN ]
W, ATRINHARERT COD M TR ZR L, 1A T BAL DR 22 S s At PR 28t MR DA R ek R R 207
K, WAHEE 3 UCEATEL, KKK TSR g

B H,0, Fm & 2 51 E h 1 000, 1500, 2 000, 2 500, 3 000 mg-L™' Al 500, 1000, 1 500,
2000, 2500 mg'L™', FeSO, 7H,O HNN&E/mnliiE R 4.09, 8.18, 1227, 16.36. 20.45 gL', WP
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Fig. 2 Experimental steps of treating concentrated solution by Fenton method

pH 73 5IEE N 3.0, 3.5, 4.0, 45, 50 F12.5, 3.0, 3.5, 4.0, 4.5, 2 JAH02y 70 [a] Bg it 8] 435911315 E M
20, 30, 40, 50, 60 min, SZJV [ pH 23HHEER 6.5, 7.0, 7.5, 8.0, 8.5 /FHEF a8, K4 &5
BEACPRAT S TS P S e B T, e 2 A TREE LA D iR 25

3) AR FNGIE . PP PR 2 SR B BRI COD XTI R 2 4544, MRAE AR K43
FMFE R, e pH, COD. @, ZA . BA&. BB, SS. A . e —E 5% K Eits
b, FEANIRE AR 7K BRI R 2R 45

4) HADZEELSCE . WAk SR A2 EE R AL B 2 BRm I (R, A=Ak B, % EL Stk g A BRASCR A
2oV o B BRI (KRR BRI 24 pH 5 I GE R ABRERER (polymeric ferric sulfate, PFS) fil
REF I (polymeric aluminium chloride, PAC) fitfi%), AR PAM HiEA)# I HEHCHIETK .

TS B0 R G P ¢ (activated carbon, AC) 3% 75K =@ L8k (FeCly-6H,0) 1 hy i AL 78 8F
FeSO, 7H,0, LIS H,0, MAREEUKAE , FEks 1A ARG N S5 25000 A BSR40k 1E
FAtE.
1.3 St 7ssE

JKEE pH. S R4y Sl Y b i TR % pHSI-4F X . |1 75 %% DDSJ-308A HL S HAL . M7
2100Q fFEHER A TINE ; COD {22 NE4E SB-1F(VB) {X8%, RIS IR CCED: (HI/T 399 -
2007) FEATINRE 5 €058 5 /K 5 €6 B A0 22 Ak L €67 (GBY/T 11903-1989) #EA TN ; SS i /KB4
P 2 - B By (GB/T 11901-1989) AT 5 M B (o FH 7K Joa 4% ANk S i i I 2 -EDTA T 2 1 (GB7477-
1987) FEATINRE 5 Z A B A B IE -40 FIRR 6 (HY 535-2009) HEA 700 5 B K B A
I E TR TR AR LE MO EEE (HT 636-2012) HEATINAE ; BBl /K B s 0I5 SRMR 541G
JEEEH: (GB 11893-1989) #EATIMNAE 5 7S (o FHZK B 7S A 8% O DN 2 - — Bk — ko e e 7 (GB 7467-
1987) AT ; AR A S 7K B — A8 AL RN I Sl Bk A 0 2 -3 50 e i vk (HLT 551-2016) i1 Tl 5
AR FHK BRSSPI E -N-(1-2538) & iR R (GB 11.889-1989) #EA Tl

FEASEIHTS , WEERTR/KEE, TR AR, ZBR% R a2l (1) #7115

R=(C,~C,)/Cyx 100% ()
K. C, FORRTITE YRR, mg L™, C, Fon NG HTE I ERE, mg L',
2 #ER5S

2.1 IFAZSEEG
AWIFERIIZR 2 Frmiy 5 IR 4 KRR ZRIKER (L) BATIESSSRS:, INIPARTE S itk i e
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RN RS HE. Hh H,0, #ni 5 COD =2 FASWEEKTEE

FIREEZY 1:3, B H,O, ¥l 500 mg L™, Table 2 Factor level table for orthogonal experiments

JE KN 500 mg L', FeSO,-7H,0 /it T reo.THo Mo, | EZR .
K5 H0, ¥R 1:1, B FeSO, 7TH,0 k¥ PG BenikB)  BhnikCy  HEDY PRI
WA 4.09 gL, JEEAKTARIEM, i N
ZELYREER NG 3 F)?/j:o 1 25 4.09 500 30 6.5

A E A LI 25 AT 45 5 (3R 4 A3k 5) nf 2 3.0 8.18 1000 40 7.0
H, TSR BT R BRACRIE & COD Z:BRak 3 35 1227 1500 50 75
R 5 %@)ﬁ/ﬁﬁfﬂ% % AL *%Eﬁj( E’J%Bﬂ‘j 4 4.0 16.36 2 000 60 8.0
H,0, #il FeSO, 7TH,0 $tlilt, HAbHZRFuTRHCR
WL/NT R . SEERES R E (R BRI R i s
RN IR pH=4.0, FeSO, 7H,0 # &t Ky %3 BIMERIELSHES

S 4" 1Hy .

12.27 g'L7' . HO, HEITEEH 2 000 mg'L’l 1525 Table 3 Orthogonal experimental results of influencing factors
JEIFITED Yy 40 min SR pH=7.5, Jorhfeht  F% A B C D B @HEARKe CODRKHM

I COD:H,0,~1: 1.4, BE/RIL H,0,:FeSO, 7H,0= 1 1 1 1 1 1 381 62.50
4:3; COD Z:BR (5 0 77 S8 41 0 S i 9] 4 pH= 2 1 2 2 2 2 89.32 83.29
3.5, FeSO,-7H,0 # ik 12.27 g-L ™', H,0, £ 31 3 3 3 3 94.15 87.50
& 1500 mg’Lil 2 RIFAEF ] 40 min A2 [A] 4 1 4 4 4 4 05.48 83.56
i pH=7.5, JLrfitht b COD:H,0,=1: 1.1, J#/K 5.2 1 2 3 4 62.54 72.77
t H,0,:FeSO, TH,0=1:1. 6 2 2 1 4 3 69.58 73.55
22 BEZESH 7 2 3 4 1 2 97.73 90.92
1) H,0, i, H,0, Bl et i ik &5 S 2 o4 3 o 06.60 % 87
M KRR, HIE 3 0L, & H,0, B
. kEEROELEE . COD ERRACREMSes R 0 0 0 Y 2 T e
ANREH . H0, WIFR R AR, om0 2 2 3 b el 5829
A E R KRR B 2 AR BERCR, R R K s 3 12 4 84.67 72.37
2 (2), Fe EBRMIIEI, Fe it HO, Al 2 3 4 2 1 3 93.75 85.00
FAE AR OH ffbKa NI CO, F 3 4 1 4 2 3 90.40 81.18
H,0P", 4 H,0, #haid ilknt, r=4:=09-OH /b 14 4 2 3 1 4 92.53 83.68
MELUARAL R B A YL ; WEE H,0, & g i 15 4 3 2 4 1 92.15 84.61
ﬁ[l, ‘OH F}:iﬂ“%, /ﬁ'f‘t&ﬁ%igi, %/l H202 Tﬁﬁﬂ 16 4 4 1 3 2 77.65 65.13

T 20, BRI ES IS, KRB
B)~(5) I Wi 5k, MLEF Fe I #E K& H,0, 4 il -O,H [RI B # -OH iy F= A4, it £ 11 H,0, ik 2 4k &%
5-OH fI-O,H KA FIEFER N, i H0, FIFR KK TR, B2 LB R Mt H,0, #E 2 500
mg- L', 2Bk COD & H,0, B 2 000 mg-L™',

+4 EXTHEEERREST =5 B COD ERBENT
Table 4 Range analysis of orthogonal experiment color result Table 5 Range analysis of orthogonal experiment COD result
F5 A% B/% C/% D/% E/% hg=2 A% B/% C/% D/% E/%
B 70.69 3596  58.93 7195 7215 Hif21 79.21 7490 6839  80.53 81.32
¥fg12 81.61 86.86 84.44 90.25 85.55 {22 81.78 82.20 81.41 81.68 80.63
¥IE13 87.98 92.18 90.19 82.59 86.97 ¥IfE23 82.21 83.85 86.05 78.42 81.81
¥ 14 88.18 90.87 94.91 83.67 83.81 HifE24 78.65 80.89 85.99 81.22 78.09

2R, 17.49 33.62 35.98 18.29 14.82 WER, 3.56 8.95 17.66 3.25 3.71
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Fig. 3  Effect of different H,O, dosage on the removal of color and COD in water samples
Fe** + H,0, — Fe’* +-OH + OH~ 2)
Fe'* +H,0, — Fe’* +-O,H+H" 3)
-OH +H,0, - H,0+-0,H Q)
02H + H202 - 02 + H20 +-OH (5)

2) FeSO, 7H,0 il . FeSO, 7H,0 fEARH FELRMEILVER . Ikl 4 AT, /KEEHRERT COD (14
BRRBE FeSO, 7H,0 WIS BTG TR Fe et H,0, ARUMEA - OH, MALFIRnE Bk
R HO, PIAI R AR . 2 Fe* S IR, ANFIF H,0, IE1M 43, -OH A B R E & i
B WOKTEHIEREA L ; B FeSO, 7H,0 F &R, H,0, /MR AW, (Hiks]l—E fifid 2 n
Fe 2 A FRRIRBRAR, Fe?™ff H,O, PUsi /it iy -OH X 5id i) Fe* ATV (6), KHEL)-OH ¥
Fe’ THAEM ATt &5 H,0, &4 HIEFER Y, -OH MIARAIHR TR, ABIRURAR 225 e LRt

JEH COD il FeSO,- 7H,0 #iEHy 16.36 gL',

450 100 250 90
O 55 CODHE
& CODE
360 | 195 25t {88
270 0 & DO 86
5= - ERIR O o
Ex - ) B )
@ 80 b 185 @ 5 75t {84
g O
90 | 180 150 {82
0 1 1 1 1 1 75 125 1 1 1 1 1 80
0 409 818 1227 1636 2046 24.54 0 409 818 1227 1636 2046 24.54
FeSO, - TH ORI it A(g - L) FeSO, - THORE /(g - L)
(a) (R LBRACR (b) COD LR

4 7[E FeSO, 7TH,0 #HMEXKAFEEF COD EMHR
Fig. 4 Effect of different FeSO,-7H,0 dosage on color and COD removal of water samples

Fe* +-OH — Fe** + OH~

COD£ %%
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3) RNt pHe SRS NAA R Z pH SNHEGR, — B ind s MR IEA BE A AR AR, Bt
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WA, VEEARIWIIAN, pH 25250 R . IR S a5, pH M8 ASTKEEH @R COD AR
SR AR S Rk . OIS pH IR, RS B 2l s X (3) MIEMIE T, g Fe* ik
Fe” PR, MAIINE] HO, AR, RIOPILG pH i@, AFIFRN (2) EREE T, i
iil-OH M=, Him pH B H,0, 2 KAEARARMR, RRAMSRES . 25588, Y pH N 3.5~4.5 B8
FE FORAE, 1 pH R 4 B COD RBcit:, F4: COD H 130 mg- L™, Xt F:4Rnl ik 88.5%.

100 97.5 195 89
S =
- S o
90 | A (FEERE 197.0 180 | B 88
A <
80 - 1965 @ < 165 187 &
= & ¥ &
9 4 3 &
L i e) L |
70 960 F G 150 86 O
60 - 4955 1350 {85
50 ' ' 95.0 120 . . 84
25 3.5 45 55 2 3 4 5
#EskpH #/kpH
(a) B LBRECR (b) CODZERREHHR:

El5 TERRAE pH X7KFEREFR COD ERHR

Fig. 5 Effect of different initial pH on the removal of color and COD in water samples

4) 2 YAyt Talalbg. 73 2 B2 T RA R, 2550 RES S oM TifiArh, RIS
REMSAHN B, ANt a] ] fa 2 ROWAR R A P . i 6 al L, AngymalalRg s iAok i 2 BRaCr
WA, A ] o i S A S i S 7 ) B R AR . 2 T [ s (R R, 2R — B2l
AR SE A SRR R T IRON, AACRERE AN S 4, (I RO AT (8 25500 RE 23 520 0 SO, )
i, -OH WA EAFIRIHE; 2[RI KA SR R SN S, S 22 P )T
Qe BERENS SN AEA TR, A E R AR B A LRI T 2y TRl [BIFALE 40~60 min i, {4
F KB EEAR L BRBCR A

150 98 180 91
- SIS A -0 S5 CODRE

130 A R {97 165 - & CODZERH {90
s L s
sg 110} -%ﬁiér ., 150¢ -89@
= ¥ £ %
@ 99| 195 & § 135¢ 188 2
g O S

70 - 194 120 | 187

50 . : ; . 93 105 . . . . . 86

10 20 30 40 50 60 70 10 20 30 40 50 60 70
29I 2 7] B g ) /min 2K N2 7 B ] /min
(a) fo LR (b) CODZEBRHCR

El 6 AEERMZTERRETEIR kAR ER COD KBIER

Fig. 6 Effect of different dosing intervals on the removal of color and COD in water samples
S) I I pHo SRR R i — AR 7K pH IR INEREER], R Z ERDE IS KRR
R Fe? Ml Fe' AR5 e A T2RBRDLE , MK BRI . Hild 7 "TLAE Y, 477K pH Y Pk Aesih
AR A RERRCR, T RS R RN 7L Fe Bk T 0 3, DIERIRIL pH N 6.5~7.5, 5



LR ABALE . TRk AL BEN YL B K/ LA S IR 4R 47

105 99 220 91
= S0 -0 S5 JF CODHE

9 A GERRRE 198 200 4 COD LR 189
s 75 F 197 # © 180} 187
@ = =
60 196 B O 160} 185 8
g O S

45 195 140 - 183

30 . . 94 120 L : 81

6 7 8 9 6 7 8 9
H7kpH Hi7kpH
(a) f 1 FBRACR (b) CODEBAE

&7 ARIRREVE pH X7k#EERM COD KRR

Fig. 7 Effect of different reaction pH on color and COD removal of water samples

SCHGLZETAIVCHD, A5 H K pH JHYTE 6.5 B, SRR .

T FTPA 9 B A S AL B PR R SR FFE S5 ik L BR A COD SRk, 2 Moy =y s R R fe it
SR AR PR SO R, SN IR pH=4.5 . H,0, #hiE 2 500 mg-L™' . FeSO,-7H,0 £
H16.36 gL' JINZGtR] (A1 40 min AN [E1E pH=6.5 i, € LBRECREHE; M NAILG pH=4.0.
H,0, £/l 2 000 mg L™, FeSO,-7H,0 /it 16.36 g- L™, Jnzytia][albg 60 min A5 [F1H pH=6.5 A,
COD EBRFCRIRAE,

2.3 RREHRITREFLGE

TP A Ak PR A AN AR A B — K Ay 6 MEMMEREMR
PEAbRE, T BX 2K Bebrit T2 A, Table 6 Determined condition table of influencing factors
B AR R B A, AR R 6 T

— N 4o L H,O #hni/ HjEfE RN
b Hz) SN2 S £k = 22
JERT COD KHEAMSRN T 2 MR, EBE &0 i PO el Mimin EipH

Fil 45 /N8 2 i L COD:H,0,=1.4~1.8, /R @L™)
[t H,0,:Fe*'=0.8~1, JEMiEERM#ILE pH. H,0, 1 38 25.12 3000 60 6.5
B A2 RIRRITR], S TR S g, 58 2 40 25.12 3000 40 6.5
AR 6, SIRAERIER 7. 3 42 25.12 3000 60 6.5

MR 7 715, ARSI A R 2 4 40 25.12 3 000 60 6.5
WT S, @R, COD, SR, L, 5 40 25.12 3 400 60 6.5

SS AEMAAA BRI EREGR. TBABIMA . L0 s ssw e s
TREY Fe®', AWM RERIBIINE, {07

=7 WAKERER
Table 7 Detection of water quality table

F2  oH P/ EEZ/ EEE'F%/ COD7/ ﬁﬁ/ 'é’/EL/ E'@i/ %\m%/ SS/i :’%Wc%/ Xﬁﬁf
NTU % (@uS-em™) (mgL") (mgL"') (mgL') (mgL"') (mgl"') (mgL") (@mgl") (mgL™
FRE 69 — 80 — 200 20 30 15 ENEY T 177 0.5 AR

WA 8.6 122 3500 1924 2300 5.59 76.90 2.58 Ak 26 Akt 1.4

1 70 04 65 2920 144 10.05 28.67 0.05 E S S A RA oA

2 70 04 70 2 940 144 9.92 27.94 0.07 FR G S A A i

3 70 20 75 2950 150 11.54 29.23 0.05 R AR A A

4 65 0.8 60 2940 138 9.73 26.84 0.06 KK AR A A

5 6.7 1.3 70 2970 135 10.05 28.76 0.06 R SIS 0 (S A H

6 65 0.6 55 3020 143 9.78 28.15 0.06 E S S A A A
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R ERE T4, ATREAFTERR A I LSOV S EBGE REHN, ZR5 Rl SR TR . &R
NS B AT RE R TR SR R i S BB N AT RIS, 1 6 AR
FERRCRARZEA R BT 5 (O8RS R RME ) (GB 4287-2012) HECESK, il W, SRH]
SR AT I T AL PRED L BOK e A, AR R HASETER R o S0 LA, IR AR 4 BRI BIACREL
i, BP H,0, A"~ 3 000 mg' L™, FeSO, 7H,0 ity 25.12 gL', JRWPIH pH=4. KR [FIJE pH=
6.5 K nZgitalalks 60 min, HiFiEH COD:H,0,=1:1.3, /R H,0,:Fe*'=1:1,
2.4 YIESEEE. FESTINSKLE SFISLIR LR S XL

IEHE ST IAE IR AT IR T L, PRI TS AR F it S HAT L, 2R e RS T2 mAk
HORHHR TS T . P ss Bk SR 7173 HEA 10% PES Hl 6% PAC BOMEIE LRI T FI 1958
4 pH YU HIJE B4 T, BRI R 1%, RV 10 min JFANABTEWKE 1 gL' 1Y PAM, &
0.1%, EftHEIE B ARUITERC WA . 285 i R HIHR BUEKS FeCly 6H,0 Tk Tl il
FP, ARG FeSO, TH,0, FeCly 6H,0 ZAE IR (4 & i (i gk dh it 2 5539
TEALBRENGE K 5 A — WP, FeCly-6H,0 FIIGHpciil & iAo 19 gL #1150 gL,
WP AR R, BONHERfE ST H,0, B 3 300 mg L™, fEAFIEIN 35 gL',

M 8 SR AR TT M, TR MR AR A , COD ZBRAATIL 90% LA I, A KFRA A Ik
95% LA I, MLZF, RH PFS #il PAC #)fbib ‘
TR COD ERREUNT: 50%, {040 R q] 8 PMLES. SIS, FURSCIGAIRK BRBUR AT
FEAREL . PFS I PAC VERTCHLE 4> TIREEN £ 5 Table 213 C;)mpﬁris'on ohf th(? trleatmen.t effect; on thel .vl\{/ater
Wﬁﬁj{]%ﬂ@f{ﬁﬁ, ﬁ/\ﬂ(*‘ﬂﬂ%ﬁj{%?ﬁ%@%, quality by physicochemical experiment, Fenton-like
XK P A RUBORE Py BAT w25 13 F R R S BRI
T FRHICRERR 73 COD FETEY), (HICHEHATIR

experiment and Fenton experiment

TKEE COD/(mg-L™") CODZEBE/% EFE/fT R L0R%/%

REARE, AL TARAMIA R T 2o o -

% . ;@ %Q @Jﬁ i B{TZ% /E\* %— g& /%jk ’Hﬁ ﬂ] %ﬁ l}ﬁﬂ; FH , PFSAbHIK 1366 49.29 2500 54.55
COD S LR miA 97% LI, (HAZ5RE  PACAIDK 1964 27.10 43800 12.73
I SR RS TR EIG PR AS, THERL 2Rt ok 68 97.48 10 99.82
AR ) R B A BSR4 VRS A B 4R PRIV ISIE 172 93.62 80 98.55

2.5 &S

K FHIKFEXS 4 B EEmK AP SE R 7504, JsUK COD fE2) 2 694 mg L', R4 HEITiZ M,
BRI : H,S0, 4 600 JG-t', H,0,(30%) A 1200 JG-t', FeSO, 7H,0 A 230 Ji-t', NaOH H 5
000 JC-t', PAM & 15 000 J.-t', AC A 8 000 JG-t', FeCl,-6H,0 & 1200 yc-t", PFS K 53570t
PAC Jy 310 Ji-t ' FHREEIr R 257 & W3 9, W] PFS F1 PAC ZbBRA 55112 12.95 J6-t Fil 12.60
Jot !, (HECRAME; WIPETFELEANS KPR B AR G2 S A B O T, 2k A b BAY
K 319.98 ot FKIFEETT ULk, LRGBS E AR 0% FH S A0 A A LA RORE DG 24 i ) )

FHIGOC, BEMEESESOINE s Srilkdi IR S A D LN B A P AR A 31.82 Ji-t™!, BA—ER
SRR T

%9 REISI 5 EMAR K BT EL5H

Table 9 The reagent dosage for treating wastewater by different experimental methods kg-t™'

KAbEEE: H,80, H,0,(30%) FeSO,7H,0 NaOH PAM AC  FeCl-6H,0  PFS PAC

PFS%: 4 — — 2.0 0.001 — — 1 —
PACHE 4 — — 2.0 0.001 — — — 0.6
FIF 4 11 — 15 0.001 35 133 — —
PR ITES 4 11 26.98 2.0 0.001 — — — —
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Abstract  Printing and dyeing wastewater is a kind of refractory industrial wastewater, which has the
characteristics of large discharge and high pollutant content. In the context of sustainable development, zero
(nearly zero) discharge of printing and dyeing wastewater has become an inevitable trend. At present, the
treatment of membrane concentrate by catalytic oxidation is a conventional method to achieve zero ( nearly zero)
emission, while it has the problems of large dosage of catalytic agent, poor treatment effect and secondary
pollution. In this study, Fenton method was used to treat the small pore-sized ultrafiltration membrane
concentrate of printing and dyeing wastewater. The effects of H,0, and FeSO,-7H,0O dosage, pH and dosing
time interval on the treatment effect were investigated. The results showed that the best treatment effect occurred
at mass ratio COD : H,O, of 1:1.3, molar ratio H,0, : Fe** of 1:1, initial pH 4.0, callback pH 6.5 and dosing time
interval of 60 min. All the main water quality indexes such as COD, color, ammonia nitrogen and total nitrogen
in the effluent could meet the emission requirements of ‘Discharge Standard of Water Pollutants for Textile
Dyeing and Finishing Industry’ (GB 4287-2012). The effluent quality was stable, this method could obtain
higher economic benefits than other conditions. At the same time, this study compared the Fenton method with
the physicochemical and Fenton-like methods. The results showed that the Fenton method had higher economy
in treating membrane concentrate of printing and dyeing wastewater, which provides a basis for further
engineering practice.

Keywords printing and dyeing wastewater; small pore-sized ultrafiltration membrane; membrane
concentrate; Fenton method
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