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Effect of Inorganic Salt Dyeing and Finishing
Auxiliaries on the Treatment of Printing and
Dyeing Wastewater by Fenton-like System
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Abstract: To study the effects of inorganic salt dyeing and finishing auxiliaries on the dyeing
wastewater treatment by Fe,O,-MnO,-PAC-H,0O, Fenton system, the Fe,O,-MnO, composites
were prepared and loaded onto the surface of PAC. Methylene blue as the main raw material , and
quantitative inorganic dyes such as NaCl, Na,CO,, Na,S and Na,SO, as dyeing and finishing

Y HHE.2018 - 11 - 16
E£TH . ExRAREFIE4ETH (51108277)
EBB N W (1960—) 55, #ibz, i+, £ TN FH K5 Gedas il IS 55 AR 5 m s,



52 1) RIS JCALER S YL BE B3R %) 2 Fenton {4 28 b B ED 4t 7K Y5201 371

auxiliaries are used to simulate printing and dyeing wastewater, which are treated by Fenton-like
system. After treatment the mass concentrations of COD and methylene blue were measured. The
results show that the treatment of methylene blue printing and dyeing wastewater by this Fenton
system is inhibited by the presence of Cl~,CO,””,S’”in wastewater. And the presence of SO,”~
in wastewater has no significant effect on the methylene blue printing and dyeing wastewater.
NaCl,Na,CO, and Na,S can inhibit the dyeing wastewater treatment by Fenton-like system, and
the inhibitory effect is Na,S > NaCl > Na,CO,. The Na,SO, in wastewater almost has no inhibition
on the printing and dyeing wastewater treatment by the Fenton-like system.

Key words: fenton type system; printing and dyeing wastewater; dyeing and finishing AIDS;

methylene blue

T SEAE TR [ P YL 2721 Tl 1 I K i R
I, ERYLE K B 3 IR K A G g
R EBN Rz — 3 B R AR 2
B OKBUK AR R A B . Y
Pk AR A A 5 A B BN Y R KA AT R
PR, 17 ELAL PR th Ry

Fenton Al fbi A Ak A8 1 e i 5 ik
H i3, B Fe®* {4k H,0, J5 7= 2L 11 OH.
IR T LA I il 0 43 LTS e, Rk
AT S AT R R B 22 b N T ER e K K B Ab
P -1 {H Fenton Ak ik A HH 5 77 AR H K £
AR RIS, H,0, A FFH S A%, kb3
T P v A5 I A2 12K Fenton & fLIA
L, AR T 5 # Fenton 48 1k 2 4b #H A}
H,0, Fiffb il A2, I H L Fe, 0, &
HAA A ZE Fenton A ALk b ] DAtk — 2 5¢
B AT B DR RT AT 3X R0 26 Fenton 4804k
AP BRI TR AR .

Yk ff ) 2 e AN T A7l RO AT fgle /b
(1 T 2L D RE Y H WAk 2R 25T g
H il Fe,0, - MnO, & & R -4 H 61 2%
F| PAC 5 H,0, 412 Fenton &%, LA
7 FR R Ay o JRURL DL B L R K.
NaCl Na,CO, Na,S Fl1 Na,SO, %5 JCALh g
BRI TR W52 X 28 Fenton Ab 3 E]
QK B2, 5% AT i) Fe,O0, — MnO, -
PAC fi#fk H,0, 2% Fenton {4 & X M B g 47
BILEN YL B 7K 14 52 B g [] Bsf Ay S5 o A 380 B

14 6 24 B9 S R R e B
1 i 58

1.1 R38Rk

TR0 BT FH I /K R F G KRR RS B e 147
7K, Ak o3 A 44 22 Bl ) % Fe, O, - MnO, 2§
Fenton {4 403 B G4 5 7K Ay b BRABCR. H 32
BT R R R — RO /ARG,
HAy 7k € H,(CIN,S-3H,0.

1.2 KA 5UEE

{45 : FA1004N HL -3 BT K 5F-, WFI2100
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1 NaCl XHIEF I K COD KRR AL
Table 1 The effect of NaCl on methylene blue and COD removal

W7 H L COD
¢(NaCl)/
. PEKFREE, KRk VKRR E, KRR E/
(mmol-L~") KIRA/ % LR/ %
(mg-L7") (mg-L7") (mg-L7") (mg-L™")

0 100. 00 0. 00 100. 00 165. 00 23.97 85. 47
10 100. 00 0.03 99.97 165. 00 25.09 84.79
20 100. 00 0. 06 99. 94 165. 00 26. 41 84. 00
30 100. 00 0. 94 99. 06 165. 00 29.74 81.98
40 100. 00 1.21 98.79 165. 00 33. 83 79. 50
50 100. 00 3.54 96. 46 165. 00 35.87 78.26
60 100. 00 4.65 95.35 165. 00 38. 54 76. 64
70 100. 00 5.83 94. 17 165. 00 41. 48 74. 86
80 100. 00 6.93 93.07 165. 00 44.37 73. 11
90 100. 00 10. 45 89.55 165. 00 47.90 70. 97
100 100. 00 12. 56 87. 44 165. 00 50. 49 69. 40

2 1 aLVE A NaCl J5%F Fe, 0, -
MnO, - PAC - H,0, 2§ Fenton {1k % {b &%
REA BRI ARYE R 1 23 i NaCl X E
HH L5 & COD Z2BrRiysm (DL 1) .
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Fig.1 The effect of NaCl on methylene blue and

COD removal rate
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P, B 7K H NaCl (4 47 76 25 4 ] 28 Fenton
TR Z W L 15 PR K B R A kg, Hedp 1o
poES A TS
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Na, CO, 1F A R K 77 0 2 I 390 1 1o FH 21
EReqill v, T A Na,CO, 7 & H: JR /K fe
M L. i3 Fe,0, - MnO, - PAC - H,0,
2% Fenton FEA [ W 2580 - 1 /K0 R 35 5 5
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JF e B 294 165 mg/L, Fe,0, — MnO, -
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80 wL,pH 24 3, IIWIRE R 25 C, S0y B[]
120 min. 32 56 B 2R T R S R
Na,CO, M, K 120 min f& BUREIN IF FH

FLE N COD WOLE T4 A K i v
JEIFA5E 1R B B A5 R ANEE 2 P,

FR2 Na,CO, X H LGS S COD 2 BRACR 150

Table 2 The effect of Na,CO, on methylene blue and COD removal

R AEE- 7 COD
¢(Na,CO;)/ - - - A
KRR, HKERRRE/ ) KRR, KRR/ )
(mmol-L~") EBRR/ % EBR%/ %
(mg-L~1) (mg-L~1) (mg-L~") (mg-L~")
0 100. 00 0. 00 100. 00 165. 00 23.97 85.47
10 100. 00 0.53 99. 47 165. 00 25.27 84. 69
20 100. 00 0.85 99. 15 165. 00 26.96 83. 66
30 100. 00 1.02 98. 98 165. 00 29.12 82.35
40 100. 00 1.90 98. 10 165. 00 30. 90 81.28
50 100. 00 2.56 97. 44 165. 00 32.99 80. 00
60 100. 00 3.02 96. 98 165. 00 35.55 78.45
70 100. 00 3.87 96. 13 165. 00 38.57 76. 63
80 100. 00 4.25 95.75 165. 00 40. 58 75.40
90 100. 00 5.00 95. 00 165. 00 41.98 74.55
100 100. 00 5.21 94.79 165. 00 42. 14 74. 46

2 Ml s R el LUE &, A
Na,CO, /& %I Fe,O, - MnO, - PAC - H,0,
2% Fenton AL AL REA — & T2 FZ 11 2 1.
A 2 224 Na, CO, %7 B 3£ & COD
ZERARAYFEI (WL 2).
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Fig.2 The effect of Na,CO, on methylene blue

and COD removal rate
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I, % K HR Na,CO, fIFF7E 24 il 24
Fenton A 22 X1\ H & 5 & /K () R g 3k i, H:
H CO,° ™ R FEERFE IR E.
2.3 Na,S %t Z Fenton {4 Z 4b I8 E[ 5 B 7k

HI =2

Na, S J&EYLAT MDA AT s it iy A= 7 Bl 1
TEG AT} G (052 R v VA 3 S50 K d
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Na, S & EPGL K v WL JCHILER.
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W EESH 100 mg/L, &4 100 mL, COD Ji
HHEZ R 165 mg/L,Fe,0, — MnO, - PAC
Bhni k0.8 g/L, H,0, # ik 80 uL,
pH & 3, s N i BE SR 25 €, S W B TR

120 min. 1050 B 25028 7 25 3 v W H Na, S
(e EE | KW 120 min J BRORE Y 3 5 K
COD WA T3 45 A Hh 7K 1) JoT 2 vk &2 O 45
1B RS A R AN 3 FR.

3 Na,S X H & K COD EBREUR R
Table 3 The effect of Na,S on methylene blue and COD removal

RIARE- 7 COD
c¢(Na,S)/ - - - -
PEKFERERRAE, KRR/ PR, MK R/
(mmol-L ") KBRE/ % LBRE/ %
(mg-L°") (mg-L~") (mg-L~") (mg-L~")
0 100. 00 0. 00 100. 00 165. 00 23.97 85.47
1 100. 00 10. 56 89. 44 165. 00 49.77 69. 84
2 100. 00 22.06 77.94 165. 00 67.01 59. 38
3 100. 00 35.16 64. 84 165. 00 85.12 48. 41
4 100. 00 39. 16 60. 84 165. 00 94. 90 42.49
5 100. 00 47.01 52.99 165. 00 106. 09 35.70
6 100. 00 46. 65 53.35 165. 00 103. 55 37.24
7 100. 00 42. 81 57.19 165. 00 99. 97 39.41
8 100. 00 42.07 57.93 165. 00 93.04 43. 61
9 100. 00 39. 67 60. 33 165. 00 89. 18 45.95
10 100. 00 38.34 61. 66 165. 00 85.95 47.91

M2 3 ol LLFE ), Na,S 19 77 76 X 28
Fenton 1A 25 5 fif V. FH 5L 5 &0 RE 1) 52 AR K.
YR 3 24 Na,S X H 35 % COD 2
BRR 2.t & 3 ol LA H, COD Mk H
LR R BRRM AL T Na, S Wk
5 mmol/L B, X4 W& & H Na,S W& KT
5 mmol/L i, H L 5 Fl COD 19 25 BR %63
B TFREESE YRR R Na,S W E/NF
5 mmol/LiT, W7 H JE 5 A1 COD 9 2 B % 3%
AT AR 3 2] Na, S X 3L
K COD BRI (WL 3).

100
80
§‘_ 60
)
20 | —e—LEREE
—a—COD

0 1I0 2I0 3I0 4I0 5I0 6I0 7I0 8I0 9IO l(I)O
¢(NaCl)/(mmol-L™)
3 Na,S XHEHEEEE K COD £
Fig.3 The effect of Na,S on methylene blue and

COD removal rate

Na,S 7% B WA, 4% W Na,S 1 &
B, VAT S B PR I B R T 28 Fenton 1A & £
WA pH A5, T AE B PE 45 14 T Fe, 0, -
MnO, - PAC ELAT W FfIPERE, K Na,S ¥
K5 mmol/L B}, W H J& 5 Fil COD 1y 2
B T 24 Na,S ¥ /N F 5 mmol/L
BF, S AT COD 11 25 B R AR A AR BH
(TR, — 7 TR A Na, S e S7 7 2 5A i
R4 5 5 H,0, # 8 F & E f b id R
N, 2 K EEFEA P B H,0, 4T, i
Hil¥E 3k Bl 309 AR i, 53 — 5 ifil, Fe, O, -
MnO, - PAC AL H Y Fe' * th HLA 5 Y
AR R S S Al Fe' & A 4R
USRIV TN rAE W)

2Fe’* + 87" —2Fe’* +S | .

P, 8 /K ' Na,S 14 77 76 23 9 81 25
Fenton A< 2 X E[J 4 & /K 1% B fift 5 RE, He
NS Tl
2.4 Na,SO, 13§ Fenton {4 2 b 32 B 3 /&

bIN:sbA

Na, SO, TEER ATV FRIETTHI . BRiR N
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TEENGEAT ML P AR g GRS 7 0] | G A 2 44 5
AR P G ok 1Y 22 G 0w iz 4. BT LA
Na, SO, /& EP YR /K iy WL TCAILER.
R H Fe,0, - MnO, - PAC - H,0, 2%
Fenton JEA SN 2% A4 « k7K I Y Ak g o
B 100 mg/L, & F14 100 mL, COD Jit
HIEZ N 165 mg/L,Fe,0, - MnO, — PAC

Bhni k0.8 g/L, H,0, # K 80 uL,
pH & 3, J B i B Ry 25 C, S N B[R] Sy
120 min. 32X 5% B 2 A48 W B OSE 5 W WP
Na, SO, M, [V 120 min J& BURE I IV
FLiE I COD WOBMH A 45 B K I i ik
JE I R . A R Ak 4 PR,

F4 Na,SO, X H EHE & COD KBRECR YN

Table 4 The effect of Na,SO, methylene blue and COD removal

c(NaySO,)/ F'_ Mﬂ%f ‘ N CODH‘
(mmol-L-") BEK AR/ KR/ S HEOKRER R/ KBRS/ S
(mg-L~") (mg-L~") (mg-L™") (mg-L™")
0 100. 00 0.00 100. 00 165. 00 23.97 85.47
10 100. 00 0.01 99.99 165. 00 24.01 85.45
20 100. 00 0.02 99.98 165. 00 23.94 85.49
30 100. 00 0.02 99.98 165. 00 23.96 85.48
40 100. 00 0.02 99. 98 165. 00 24.10 85.39
50 100. 00 0.01 99.99 165. 00 23.97 85.47
60 100. 00 0.02 99.98 165. 00 23.99 85. 46
70 100. 00 0.00 100. 00 165. 00 23.97 85.47
80 100. 00 0.01 99.99 165. 00 23.94 85.49
90 100. 00 0.01 99.99 165. 00 24.02 85. 44
100 100. 00 0.00 100. 00 165. 00 24.12 85.38

Hi % 4 AT LA, W 1A £ 1 Na, SO,
VR B 0 34 % 100 mmol/L i, 1. FF 3k
W51 COD By £ BR R WA K4 U W21k,
HARPR I H K 0 5T i 7k I 2 4 I e e A
KRBT R EE Ao A R, WP Na, SO, 77
TEX] Fe, O, — MnO, - PAC - H,0, 2 Fenton
S AR Y G S R IN) A

3 %5 i

(1) JE K o NaCl ) 17 78 2 4 i 28
Fenton 14 5 X W7 HH 5L 5 27 7K 0 [ i sl g, 3G
HCl Sy EER I .

(2) JE /K" Na,CO, HIAFFE 24 25
Fenton 14 2 X W7 B 6 % 07 /K 1) % i s g,
1 CO,> M EZEMFmEEK 0 CO,° 27
X% Fenton 1K Z 32 A JER A, 1T CO,°"
A AR R R A AR T RO & A

(3) JE 7K H Na,S M 17 76 2 4 il 25
Fenton 14 22 X B & & 7K 11 B i 0 Rg, Hovp

S* N EBAYFE M .

(4) /K ¥ Na,SO, HJF771E X2 Fenton
A R R AR B SR /K AR R T W 35 () 52 ).

(5) M ¥ L 56 45 S, NaCl, Na,CO, #1
Na, S XJi%2& Fenton {4 52 [ fif MV F 1k i 7 7K
PG HIERT, B30 S FHRSCR M5 3 554K
YK M Na,S,NaCl, Na,CO, ; Na, SO, 77 7E*}
AR ZR B BN AL B A i .

S 3k
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