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Research progress of treatment technologies for sulfur dyes wastewater
NIE Fa-hui, LIU Rong-rong” , ZHOU Yong-xin, LIU Zhan-meng
(School of Civil Engineering and Architecture, East China Jiao Tong University, Nanchang 330013, China)

Abstract: The research progress of new materials and new technologies abroad used in treatment of sulfur dyes
wastewater is introduced, including coagulating sedimentation , adsorption, membrane separation, biological methods and
advanced oxidation processes. The application scope of various treatment methods , influencing factors , the advantages and
disadvantages are analyzed. The process optimization and operating cost reduction for the industrial treatment of
wastewater are also prospected.

Key words: sulfur dyes; dyes wastewater; physico-chemical treatment; biological treatment; decolorization

AL TRt FAR R A 12 1 T 2541 21 4
PR HAGIR A JE R AT 4 5 B IR AT e G 0 BT
R ALYt A R A Y @ YR L |,
Ho 2 80% 2 RO BRALSLRE . e 320 R0R g 5%
AR RN ORI A R RS
Yy, X By JE ARG RE IR 28557 T4k ARME LA
HER AR o R B — o A G R B 1) 3 SR, )
ZHTRAL YR, 10% ~40% BB AL Y 1 e (0 5
RErP R B RAEE K, 77 A W R K & A w8 e BE AL
P RIBRACRR R B 5 A TR W) o, FEBR AR BT, Bk
GEBLor 1 22 2460 O BURE | BUR FIECR AL KA LY
(o7 e B Al s R IR AT M AL B SE ) 456
LD S T

BACTRH R K B @ & R i AR B R
AL 22 A —E R AR
WA LTS e & B pH AR R MR R Y COD
(i S ) S5 8 o IR K — B [ P 41
A B AL, SR FH 5 R4 5 i AR ME X BEAE 1) 75 e W)
INCARE R A, AR SR 28 T 904k AR AR PR
IR BEITIE I KA O Bk RSk R AL
HE A G A A 2 A PRER AL SRR K T 5T R
YRR S in B B E =

1 RETEE

TREEARE L R B AL G RHE K 1) B, IR BB
v Ll A1 7K HR ) COD . 38 VI 68 551) R R 11K
UKL 2 I Zeta FLAV (A0 1] 32 B AE — TP 22
REBEM, Tk R T,

Shuang %[3] K FH — Fh B 7Y Bh & R i B £ b
(EP) /] AbFRYeRHER /K , SHEEEF 0 P RE A 2R
FRMEIEAT THFOE . S5 R3RH, Y EP 5414 (AC)
WA MR, e 5/ pH 24 6.0 ~ 8.0 B, JIi s 1
W 5 23t , AC—EP A5y ZRBER 7™ A= 1Y) 2R BEIR G R
RRAFEIRST ¥ F EP R R e SR T, 20k
PR N A —A B W L

R T TG IR AT LA A B AR B A R
PR SR EALSE (PAC) BUZREER , Yuan 2510 I Bl )y )
J&& - P B IBUR I S 7 8 11 2R R, % G e}
19(RB19) M 5 (RB5) ik BB o i) H #4717 #F
Gt HAREH TEdc pH 2 10, %) RB19 H1 RB5 1)
R ik 62. 0% F 55. 7% , 4% FAAK A 4 (g
JKZ (80,120 mg/L) 1 PAC (132 mg/L) #1720 5 it
FH,HXF RB19 il RBS 1 LBRIIAMKT 92% , H 5L
Mok T AL EE R PAC BN & . Hongyan

5 B #1:2015 - 05 - 28 ;&[] H#7:2015 - 10 - 04

ESWB : HR A RPEEE (51168031) V1044 A A RH£ 4 (20114BAB213020)
PEE BT A (1977 - ) 56 Wk BIBR W5 05 180 g 38719 1T R 75 B P2 1, wyynfh @ yahoo. com. en; XIZEZE (1990 - ), 55, #i kA=, 3o IR &

A.,291558320@ qq. com,,



2015 F 12 B

AR R RTS YR A U A AL A BRI (LA)
IR R GEIR A I 2R 45 AL Bk (PFC) AR D IR B
RGNS BT Y, BE 52 R W1, PFC XS
Ji RO 2 LA X SR P A R 45 1 L P v
LW BTZRATR (4 45, 390 LA g £ I 2 i 1 20K
Yyt ml A

2 WRBiE

W A5 2 A B A kI K 1 — b 2 28 T
BORTATBYRE BT 1%, W B A AT 432 TCHLAA AL i
AHUVEL ., TOHU R A 8 i B ATUR R B AT 1Y
Pl P R A EG 2R TR flc 2= e A 0
A HLIRZ TR R 5 2 P AR AR T DA A T P AR T AR
AEFRYRHE K, H AT R FH A R 754 kb B AT £k ek
K CBAS AN 1 BURL, S — R AR IR R WER &
FH BT AL 25 =

WHoE &I, e + e e R b R REK
Rt SO AR R AR R RS
ANEERI AR o A SRR A Dy R B R Ak B Y b}
K, B BRAVERRT o, WA /K R S e g Te] et
WYL R KRBT , 75 YL e I 7K Hp A 88 0 25 T W o IF.
3L 5 TR B 1 PR 3 0 - AR A Y L A R A
185 F/g, Hitb A R R ol SR I 4 151 ML T A
TR, e RER S 5, BRI ARG BH 25
T FARE T, FL B e S L RS AL AN 2 3R
TR FLBER SO AR JB0RE R RN K R A 26

TR AL JRL 2 7K A 5 B 3ok A o 35 e 1 S B
ROR S W BRI 2 B WK pH AR TR TR EE
B sF 18] 052 R0 04 4800 o B A7 A 5 4 0 B 1 A L
S TCAILC A AR 55 AH 56 0 SR FH BH B3 7 19 R 14 21 138
(ARI138) P2 7K e AL 85 204 T 191 4b PR RE £ o b %5
SXoF B 7 ek K I B 25, e — ol DA T R 11 Ak
B30, Danhua 257 SR I He4E ) AR138 ) Ykt
KAE R ARI38 1y 3k U5, il 45 44 K CaF,/AR138
(CFAR) W B 75, Ho o Y 3 i | 2 36 48 0% ff o 1o
370.4 .131. 6 mg/L.,

H T B AL YR K T Ykl 220 B, B R
FHIF B 188 7 5 e g A T AL BRRETE K I &2 5
SRR W i UE R F P B . Fan 251 SR REE A
BT fIE (NDMP) 2 bR Ak B 5 7K — 2% ik 3
7K (DBE) [ fift: 4 L4 (DOM) , NDMP X 75 fift
A HLEK (DOC) 1 Bt 4: fig 15 0K I P 2 (PAC) #EAT
FL#5 , 74 At E] 24 20 min, NDMP %} DBES #1 DOC

ZANEE RN R ARBV AR R 25

5B PAC 5 15% , R ik 60% . IEoh, 2%
I RH SRR (14 PH B 147 2t 25 BB s B A 141 g
FEMECH P FH 1 25 4E 5 0 R K Fr s PR
24 FIEPELT 195 (g RtPERE" .

3 ROEE

B4y B AR UE (MF) (#E3E (UF) (4438 (NF)
MBI (RO) B 1z W F B AL G K e 5
158 T RALYORNE K A B B 25 A AT
(R R A2 e IR E 1, BRIIE IR BE 7R 32 pH JRLE
TE4 58 11 B N AR Ak T 22 B R
3.1 R BERME

HF MF (LA R Yebb oy 71 R, MF X
J57 KA FEASCRAT A AN AR, 7 B Ab PR b A A Dy 1
Wb Pl SRS AT . T YRR K S Yk
oy PGB RIS S T2 ) 1 LR S R
T Y%, PRI SR FH 40 0% — 8 DR L R R A 50 v /D B
FERNTG Yy .

UF 7E A WiAb BT DL R 5 42 NF TSR35
W (K 50% ) fHE B YR E K AL BRI H
KGR Z MK ESL T, 25 %) 580 UF/NF )3
By YD R BTG Y . AN I I AR AR
REY (RN B L FEMER LIS ) ]
DA B 7 1 G4 o X B R AT 3675 44 . Runlin
ZEOTSR T M B A Tk R A T A 3 Tk R
(QAPPESK) NF i, fff5¢ NF JRX} & K H i ik 22 B
2 BRAICR . SRR 7RG B 14.5 1/ (m® +h)
T YR E R R E s 92.3% I Ah—2E 23

A BAF I HUAGER FE | R RE ) A K A BEAICR
3.2 migiE

B3 LR AT AR B S AR T, g 25 BR A
X3 T KT 300 175 Y it , 15 37 B Ak A
X4 I A 100 ~ 300 (75 YW L BB AE T
90% . BALYRHE KI5 Yt 2 Ko FA VAL S
Yy, FRE TR R T 1000, DA 2 18 5 2 Ak
BRYVEL 2 K 18— Fp 2 AR W4T ) 5 i Mohammad
2SR R 8 i A B Ak R K, Ve BRR
Z1 VRIS PR R E MBS B . S5 R E
B, TEGL BB VR O 65 me/L, IR EE SN 39°C, R
YEH 120 0. 8 MPa (e fFE AR BRIELL 0 M SR AN
TP R R Y 25 BR300 Bl Sy 97.2% . 99. 58% FiI
99.9% ,



£ 26 - A, AL T

PGB B RALAEATAE MR ZE R BTG e 45 R, ¢
Sy BB BB S EEE T R B ERE
AEBERAER R REFERCR s AT AR E Ris T — B
PR [R] 75 0 S5 A A ) 52 s 2 52 4 S5 AN IR BHLAG T
AP AR

4 HEH¥ik

4.1 HEME

THHE X T A e R K B I €k R W 3, G
PR SRR O < 0 o B K R A A A A
JH, Gkl 2015 40 i 3 T AT 45 4, DA T 2 A 20
W FERR T SO geksh o 10 AR B RE T, 43
fif AR LA — 25 o0 i, B 240 00 i 7= 0 HE H A
2 53 B KR Z S R AR AL
VBRI BTR AL Y S5 . H A, 7EG9RHE K Ab
AR B A 1) 2 BRSO B TR A A L
FEELETR

V2 40T W ZE AT TR R B8 I AT TR
T AT TR VR A AR P T 55 e AT R R i IR 7K v ) 45
FhRE . LR T 2 40 T v % kb B K 22 R AR
AT R AR AL DA P o 3=
Emine 25" SR HFLRRTE 12 F0 R 405 FLAT 5 40 B 5
YRR K FEAE R BT R B R 10 g/ L, i )
I pH 2k 3, T 20°C {451 R L FLIR TS 12
BRAHEFURT T X R 22 B 20 31l 60% (80%

FUB 0 B ROR O T8 1 A KORAS R Kok
255 YoRH R K 04 4 LR K R R R LR
pH EEPEFIE F7 9 1 55 2 VIAR OC, FL DL AE W R A A
3=, ZBRAILH VS B P A A B Y S AL AR A A=
W R o A B A 1 7 A R R R R - 1R
Xt , AR MR 35 o A [ 24 280 f9 A ) 355 P s R — S 1Y
S, BRI Ry 14 T 4 ) W R 2 0 o) 1 2R
Wk, FRTEA A PR A B A A AR
KAREE A%, Ogugbue 45 BFSE & B, Ykt
SRR GBI R R S e kb e LR AR R
Ko Ak g i A8 (L 88 VAR 56, 76 pH R 43 31
T ~8 H120 ~35C W4T, 25 18 h 4k
YR TR R 100 mg/L DLF 5@ Esm
e BB R RG ekt L BR 2,12 h it ik 100% .
4.2 HEYREHE

T Y b K b B4 A B0 2 7 B A e 6t
BEFOIR LI R A IR S 45 . R e
SRR A% O, FLREVE B R P T R R R

FEISBHI12H

o7 A X SRR K B AL PRVERE o R T e XA 4 S i
i PR BUE P BRI PR R AR T TE AT RE i
A7, DRI AESREAR I 7 Ak B A RS 73 A ) S e # R
FTE E

P B W B SR e e — b R R 2
Wy i , B SO A B A LY A &, BE A I
(] DR R R A 0 i, ST A8 S s ) A T o g e
A RAIEIEM A, Tawlik R AT R A -5
FRIGAR SN e AL PRER AL GERE K , FE e K F1 45 B
[ FAA BLEAAT 26 1F T B R IS TR 59,
AE 325 COD R KFRH. Xingau %R
SO LR VB e A 24 fih S 10 45 (PRBC) Ak B
PR BEBRAL AR K o 25 2R B, LIRS 12 h/d
i, PRBC XI {4 2, COD ., i fb ¥ 19 25 R R 23 531
90.3% .93.9% .67%

5 BHREH

AT (AOP) FEflk 1 M4k 2 A ALk
TERRALYRHE 7K Fh 2 3 F1 COD 25 B 3R BCRAR R 11
M, R RAME AR A A 2
Fenton 48615 DB AL,

5.1 mibzgEiE

WAk 2 A R — Pl RO B 7 ¥, AT A R AL
Jesh K R TRAL B, AT A 0 e I A 3
Y S 3o L SR P AP S D I e A 5 A T 7 4
4 Hi 3 OH - 0, \H,0, KIZHLAY, Chen 45
S F Ti/ PhO, 1y B B v AL 27 S5 107 25 1 Fenton 35
Sy A RS E SRb AK , % 2 b 3 7 1 b Bk
RHAT T AT H . 45 & B, B L2 S g e AL Bt
T HL P 2% R 5 3K 62% , L Ah FASUR 4 Fenton
%, 453 90 min ZLFH, COD Fl{a B (1 Z< B R 40 5k
25% F195% , HiAL2%5 Fenton (¥4 A 14 FH BE ok 35
PR K B4 90 AT e i, R s R IR K A 22 R
Ghanbari 217 3R i g 2208 (EC) | Hi 4k 2 - 25
(ECF) \HL—Z515 ( EF) #0524 1k 4 - 20k (PC) % 5%
SR T LA PR ST PREN Y K . 45 SRR, E
AT BeFE R FE R = 1 L2 2 58 EF Fil PC,
JF Fenton 35 (ECF \EF fl PC) fHL {221k R i
BOD,/COD H.{HM 0. 137 #8555 0.3 LI |,

7+ ~Fenton 1A 2 HH v 70 % 2 X A HLTG e 4 A
A BB S, I B R A B R R AR IR B0
MTTE B 7 e 3o 8 A 8L, — Bt T L 7 K 7 2
f 3k 4T S B LR 22, T8 0 7 1 7K v B %



2015 F 12 8

FE B AR, B A LTS G i A e
5.2 2 Fenton &k i%

IS 1 3 R AEER YA P EA T, HoaE pH
N3 AT, FEAESE Fenton ik Hh, i pH T T
SUTHE & ALk, MTERAL pH B A AL A
SRR Y A 2 I EC A, X 2 R E AR &
SN TS |, BRARIE K 5 Y 11 42k Ak 3
B, 2 Fenton &K Fenton 56 HLRLN i 12 2
B ARLE A1 —Fh B Fenton A, 7R T % 41
Fenton 3% H,0, fff F & K | 4b BRBUA 31 2 SR AL R0R
A [ 8E,

R Ft—Fenton 1E R fb YL kb K A Ry AL 2
REd = K T AR R b . IR ERAA R ok
IR B KRR B2, 465 32. 4 mmol/L it E Ak
A5 7 KI/L AL, B K H G Y Ak R ik
73% " BRI SBR —Fenton 414 T2 4b ¥ 25
A R (BRYELL 18) , TG ANER I e U 1) 5%
PR HB . COD £ERRIMHHN 99% 90% .

P S 1 i H - 2R B (MW —EF ) BB 2 35 42
FL A A BRSP4 ) 32 R A
L SFF BB BF AR R BRI, 5 T A T3S L FE B, Bl
IS A AR R Fe () /Fe (1) B4 AL IE
JEAEER, 7= A Fe (1) B TR BHIE F L 7 f0 15 SR,
IR T AR O, A it Ak U 0 i 7 PR, S
A 55 P MR 2 1 () A BELAR VD, 5 ) T il 35
17 _E B B 221 - OH Jh P 5 . IR, 72 MW -EF {4
FRrpeLE - OH MR BERAG SN EF 10092, 3 £, ™
TLH R R IR 1 BF 1204 3. 2 45,
5.3 gEdEHLE

FESCAE AL SRR 2R, St A e i i R v
T2 7B BFEAR R AR B b Gk TG A5 B, 78
— YU FE PN, S T R 3R I e T 7R 7 28 o 48 o i
T, B AR 7 e kS G, eh T RO L O
(B IEER BE 43 A1 AN 34750 ) RV b 790 50R [a) 114 52
FAEF T SO Ab 70 25 10 6T ' 1 I AU 55, DT PR A1
THEARAIR , B SR HE n fh Th 700 1 £ 28 R A T
TGP S B0 (HE T 2 2 618485 1T 2 R

TR N — R L SR b A A AR AR T
e vk 5 R T AL SR 4L 2 LB L
JE R /N Jo 3¢ 11 #2510 R 55 % U) A &, Chong
25 PUSR A AR BB AR AL BRSBTS P 2R 5 (RBS)
Yokt K, 1E A AL BRI 0.1 ¢/L, %W pH

ZANEE RN R ARBV AR R 27

HS WERAAESRMET WG EKEN 1 mg/L 1
RB5, 2533k 150 min 403, RBS i1 COD (12 5 %45 51
9 97% F 54% , TE AP IMAB 50 1 CuO
PO, SFREMUE — A AL BRI By v RS, oA A
S R AN, IR BN -2 SO B A R R
TR AR HT B BE , DA T B2 1 A AL 7] i e A Ak T
k. Hao 251 £ TiO, $87% PbO, 1E N 1k b 24
ALY R K 45 R LB, 8 A PbO, 28 5 o/L i,
it £ 35k S 6. 4% B F] 99. 6%

— B RUAARMEAL R A4 >k NiO \BiVO,/RGO |
AgBr-Ag,PO,/MWCNTs  Ag, PO, {4 A 1 M o
HRE ) E AR 9K R T (ZiSAC) 845 2% S AL BF
(Fe/ZnO) 25 HA 07 1 21 T L P RE T4 1 1L
TEPE FEGR AL SRR K 6 4 AL B i & BUS AN 55 1
J§%% . Danwittayakul 25 5% ] £ £1. W % 2 Al 4%
FALRE EACEED) (ZnO/ZT0 ) YUK 5245 M RME A fi
AL PRI AL R R K, HOGHEAL AR 32 F0 COD 25
FR3 5300 50% F177%

AL By B # A (MPR 120 g4 s 4L
FIH AR R RCR , DU LM & MPR T2 fe) ™
TZ PV RERA L, 12 BTt k555 448 A 790 174 T o i 3 LR
FEERE , [l i A fel P %) A A R AT B A i Dl A
TG ERY

JCHEALBRRI L (PFC) AT LLFE B AL YL K rh
BTG YRR, JEAE AL IR K th i fh 2 Re %
AL A LR, IR S TS e M R il i R G077 A B L RE
AT LATE 2 i ab 37 =0 AR A, A8 BT B — ik
% PRC HAG R SR M A DTS B Re . 6l
BEAR  BHAR AR R M0 PRC A BT Ak e b 1 7K V5 Y
Yy A BCR A% O R AL, A R %) ' i BH AR A
B FEA TiO, 40K 41K WO,/ W CdS -TiO, .
BiOCL/Ti &%, ' H FHAR A4 B 3224 Cu,0/Cu il Pt
TK =B SO Yt ( RDPFC) 7E B Ak I )
JR KA FLsE R BEORF5 AR UE HL U 9 B B = Y COD
R S A RV, X T 300 me/ L P
21 X-3B 1 100 mg/L & PHH] B JuhgoK , H = A=
AR 26.2 .27.9 mLP

=)

oY

e

A IAL PR AR AL B W BE A B R AR
AL TR K B IR — R B, AT A7 1]
AN 1 FT7R o



£ 28 - A, AL T

FEISBHI12H

F1 BMURBBEKHEMLERARTZHR
VUSLES N Tz A FAE A
IRBEVLIE ZRBERCRGT MG T B, BT MM @R AR, SRRSO ECR B AR BE B , TE U
TR B iz A A IR R T G
M B2 BB e I, W BOL SR A P RS i W B b, A R AR AN R R SR TR A 22 , OB A e A7 R
o 700 2 2 A2 FTT , ARl B S 0 mT BRI, o5 s A AR
B8y RO BEARIR, SRR I GR35 1508 A Dy 18 SRR FE TG Y | T BT AL B gt , 2%

EEL7/L OBz 7 T Gt 7) L OB

AW N A
SIS V& PN

g

FEALE 2K Fenton %
ik Wi dic iy, RESUAL IR 20 mT i R

)

FHIZE %7, BOD . COD FI{A I £ BR R

BAERI BT RE , IR R EE, W I COD 25 A I R 5 32 PR 585 00, 35 W) 52 1o 45 b 31

e

AL BRI, Ak K > S REVEZE T i S 22

BOR

AR PR XA BRAR, BN AR A, COD R e 5 Ho O FREIC, AL SHA iy, 38 A pH Ji Bl /I (pH <

3), BERER, MR YR KA BEACRA IR, 7 2 15 e

N 7S A FHBENAEALH] AL BRI (E) 58, 5 i, (22 2R IE AR, WIIR BT S ITR , REFE R, AL BEK B IR AR T AR
(5 .COD Fil TSS £ BR A, LR PE M A (a7 977 2, 15 . SCRA Rl s, bR EOR &

i NS = R/ QS

S TAIREU, GBI @I, o S A MR R RORAE BRSO AN B AR, AL PR & i B 5
ik PEFRDCARLIG I, M DAL SR i i SEBUOCHEAL IR i, HEAL TR ) 4 T BB, i W bR 205K v, IRk B IR

57 A X K A G Y S RE

WIRLEA R KA BRI BK /N AL RIS BE Il e 2 52 4 1

7 RE

TE AV AR AL SR K A0 A P A v B % HH Y
LR g e o7 XS A B A R K R B B &
Tro X TAMEORAFAEN R, W] DU LR LA
7 TSR o

(1) A=Wy BAT B 22 5% B A AR AR S5 A
17T 1o G AR A A S — T R A i 3 AR A 22
DrIAE BEEER R AE M HOR 5 R A AR T 4
&, X LERAT AL, BERERE AR BLAL SRR K P X
WA 5 Ge ), SCRESE s B K A nT AR AR, T e 22k
JK B HE A AL PR B AR A BRBCAS 1) 19, Dl R W4
AR M AR e 19 K SR i 5

(2)) R 73 BRAT 110 W82 RF 700 B DAy 3 436 A1 WO f
IR TE Yty 2 Bt B 9 R B ASCR , T Tl
PR R K & A 22 M5 YW i, DR o &2 45 A
AR IR RS FR) O T A SR AR A b B o L b, 384T0 R B 4
AHE P8 FH UK, 38 o 3 25 1 A B 5 95 XA A% A
JIR IR 7 M R0 R AT R P, 482 1 R S 57 36 A AR ek
P A7 T Y 25 A5, AT 536 P L 1 20 ek 1 UK 1 Ak 2
BAR o

(3) HLA 2 i AR A AT REFE R L A BB #8545
AR A E RIIFTE DT 1] R DL LS AE SR AT R A

EYEERIIEATORAL T 8T 1R ) H AR R Rk 4 v FEL T AR
AT, S5 30 T BN 2 X B Ak e At 7K
AR ARRAIETT

(4) 45 AR ATE VR A 7= AR BT Y
BARALT AL S B G A A, SE B
AR e Do SR A P R 5 D B o R 8 e A A ek
BITTSE , 32 B AL B A W I K Fh Y R A HL Y
WALAE

(5) Bl Yeokh Tl i P & i, i i oK o 1) 1
KHET S S0 E K EUIR B0 H 25 708, SR A IS 24 A
BRI , VR Sk 27 T4 S DR B K B UR, Xhv A
T YK RV LA [ S0 B ) A (R 7 0 U A R A1
bR FHI — R A R A B2

F AT, R 22 50ah BH AR B A Yl 5 7K Ak B 1
BT 2R T B — £ o 1 e b A e 7K A
BHE K, k2 Xt 20 o 52 2% 1) S B it A S b 1 K 11 51
FHPERSE , B 50 2R 21 52 PR b FAEFE 3 K 22 0
R & 1 T 25 JE 0 (A A B R 25, - L3 4 A 5K
PR AL ULl K AL B 1ot B v S AT A AL, e RS
B 285 Tl AR

% 30k

[1] Li P,Zheng T,Wang Q,et al. Treatment of real high-concentration



2015 F 12 8

[2

[3

[4

[5

]

[

[I

]

dyeing wastewater using a coagulation-hydrolysis acidification-mul-
tilevel contact oxidation system[ J]. Environmental Progress & Sus-
tainable Energy,2015,34(2) :339 - 345.

Dong B,Chen H, Yang Y, et al. Treatment of printing and dyeing
wastewater using MBBR followed by membrane separation process
[J]. Desalination and Water Treatment, 2014 ,52 (22/23/24) .
4562 -4567.

Shuang Z, Baoyu G, Qinyan Y, et al. Study of enteromorpha poly-
saccharides as a new-style coagulant aidin dye wastewater treatment
[J]. Carbohydrate Polymers,2014,103(3) :179 - 186.

Yuan S P, Manh H B. The feasibility of Cassia fistula gum with
polyaluminum chloride for the decolorization of reactive dyeing
wastewater[ J]. Journal of the Serbian Chemical Society,2015,80
(1):115 - 125.

Hongyan R,Baoyu G,Ruihua Li,et al. Effect of dose methods of a
synthetic organic polymer and PFC on floc properties in dyeing
wastewater coagulation process[ J]. Chemical Engineering Journal ,

2014 ,243(4) :169 - 175.

[6] Lishuang F, Naiging Z, Kening S. Recovering energy from dye

[7

[8

[9

[10

[11

[12

[13

]

]

]

—

]

]

[

wastewater for a new kind of superior supercapacitor material[ J].
RSC Advances,2014 ,41(4) :21419 -21424.

Danhua Z, Xiaojun L, Zhaoxia D, et al. Preparation of highly effec-
tive hybrid adsorbent by anionic dye wastewater and its use in cat-
ionic dye wastewater [ J]. Journal of Environmental Engineering,
2014,140(2) .1 -6.

Fan J,Li H,Shuang C,et al. Dissolved organic matter removal using
magnetic anion exchange resin treatment on biological effluent of
textile dyeing wastewater [ J]. J Environ Sci ( China),2014,26
(8):1567 - 1574.

Wei M, Shumin Y, Mei M, et al. Preparation of betaine-modified
cationic cellulose and its application in the treatment of reactive dye
wastewater[ J ]. Journal of Applied Polymer Science, 2014, 131
(15) ;522 -530.

Runlin H, Shouhai Z, Weiying Z, et al. Treating sulfur black dye
wastewater with quaternized poly ( phthalazinone ether sulfone ke-
tone) nanofiltration membranes [ J ]. Separation and Purification
Technology,2009,67 (1) :26 - 30.

Mohammad F A, Mumtaz A Z, Abeer M A. Experimental study of
dye removal from industrial wastewater by membrane technologies of
reverse osmosis and nanofiltration [ J ]. Journal of Environmental
Health Science & Engineering,2012,9(28) :3787 —3788.

Emine S, Ozgur C. Treatment of textile dyeing wastewater by bio-
mass of lactobacillus; Lactobacillus 12 and lactobacillus rhamnosus
[J]. Environmental Science And Pollution Research International ,
2013,20(3) ;1556 — 1564.

Ogughbue C J, Sawidis T. Optimisation of process parameters for
bioreduction of azo dyes using bacillus firmus under batch anaero-
bic condition[ J ]. International Journal of Environmental Studies,

2011,68(5) :651 —665.

ZANEE RN R ARBV AR R

[14]

[15

[

[16]

[17]

[18]

[19]

- 209 .

Tawfik A, Zaki D F, Zahran M K. Degradation of reactive dyes
wastewater supplemented with cationic polymer ( Organo Pol. ) in a
down flow hanging sponge (DHS) system[ ] ]. Journal of Industrial
and Engineering Chemistry,2014,20(4) :2059 -2065.

Xingzu W, Xiang C, Dezhi S, et al. Simultaneous nutrient and car-
bon removal from azo dye wastewater using a photorotating biologi-
cal contactor reactor| J . Journal of Chemical Technology and Bio-
technology,2014,89(10) ;1545 - 1552.

Chen F,Yang C, Wang J. A comparison of electrolysis and Fenton
reaction pretreatment methods for dye wastewater[ J ]. Desalination
and Water Treatment,2014,52(22) .4547 —4552.

Ghanbari F,Moradi M. A comparative study of electrocoagulation,
electrochemical Fenton, electro-Fenton and peroxi-coagulation for
decolorization of real textile wastewater ;: Electrical energy consump-
tion and biodegradability improvement|[ J ]. Journal of Environmen-
tal Chemical Engineering,2014,3(1) :499 —-506.

Soares P A ,Batalha M,Souza S M A G U,et al. Enhancement of a
solar photo-Fenton reaction with ferric-organic ligands for the treat-
ment of acrylic-textile dyeing wastewater[ J]. Journal of Environ-
mental Management,2015,152:120 - 131.

Azizi A, Moghaddam M R A, Maknoon R, et al. Innovative com-
bined technique for high concentration of azo dye AR18 wastewater
treatment using modified SBR and enhanced Fenton process as post
treatment[ J ]. Process Safety and Environmental Protection,2015,

95:255 -264.

[20] Wang Y, Zhao H, Gao J, et al. Rapid mineralization of azo-dye

[21]

[22]

(23

[

[24]

[25]

wastewater by microwave synergistic electro-Fenton oxidation
process| J]. The Journal of Physical Chemistry C,2012,116(13) :
7457 -7463.

Chong M N,Cho Y J,Poh P E, et al. Evaluation of titanium dioxide
photocatalytic technology for the treatment of reactive Black 5 dye
in synthetic and real greywater effluents[ J]. Journal of Cleaner Pro-
duction,2015,89 ;196 —202.

Hao X, Qian Z,Wei Y, et al. Preparation and characterization of
PbO, electrodes doped with TiO, and Its degradation effect on azo
dye wastewater [ J ]. International Journal of Electrochemical Sci-
ence,2013,8(4) :5382 -5395.

Danwittayakul S, Jaisai M, Dutta J. Efficient solar photocatalytic
degradation of textile wastewater using ZnO/ZTO composites| J].
Applied Catalysis B:Environmental ,2015,163 :1 —8.

Ou W, Zhang G, Yuan X, et al. Experimental study on coupling
photocatalytic oxidation process and membrane separation for the
reuse of dye wastewater[ J]. Journal of Water Process Engineering,
2015,6:120 - 128.

Tang T, Li K, Ying D, et al. High efficient aqueous-film rotating
disk photocatalytic fuel cell (RDPFC) with triple functions ; Cogen-
eration of hydrogen and electricity with dye degradation[ J]. Inter-
national Journal of Hydrogen Energy,2014,39 (19).10258 -
10266. H



