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Fig.2 Effect of reaction temperature on the decoloration rate of
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Fig.3 Effect of pH value on the decoloration rate of dyeing
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Fig.5 Effect of reaction time on the decoloration rate of dyeing

2.3 PRk e o b

N L4 Fenton ¥4 4H 7 4% £k 4 16 770 F1 A 0F 5%
il 25 (AR SIHH Fe — ZSM - 5 figfb ALt AL A AR
FERE AR R LY R K, 25 58 o R A K
BREA 1) Fe BS—FYR B, ZEAE A0 ) & AL A 5256 45
FHIRIAIE BT, X S22k R A4 Ak 7R AT Fe — ZSM - 5 fii
AT 3 4 Ak S A A I i R IR AR 38 SR 4 A %
oo Fe B ¥k B R 4B — R 22 FE W66 i i
I 7E o

M 1 A, WA ER AL I A Fe — ZSM -5 i
AT YLt AR SR B R T (H K ) 5% B Fe
BT 22 BRI, UESE T XA Ak ke Ak 750 1 —
PG YA Fe BTk a8, JEHIHH Fe — ZSM -5 fii

— 121 —



1Ly

St a Ef‘
g h
ttp: // www. ykes. ac. cn

i

K

2013 4%

SRR K i H A Y Fe B8, % TR K
(9 J5 2 Ak B R T AR R J7 M, R T AR B A
Fe — ZSM — SHEALTH AL R MAIHF Ao

21 By Fenton IJIMHERIAH Fe - ZSM - 5 fEALHIMLLEL
Table 1~ Comparison of decoloration effect with Fenton and

Fe-ZSM-5 zeolite

AR R FRE Fe BSTWRIE

Ak JiE 82/ %o
' p/(g L") p(Fe)/(g- L")
Fenton 57 H4E 1L 0.79 600 x 10 ~° 95.2
Fe — ZSM -5 JE¥4
. 0.79 2x107° 98.5
ST
3 S5k

A ZKE T 28 e 5 i Fe - ZSM -5 fiEfk
7, A SR X BRI e Ak BEAY AP . 220
Fe —ZSM -5 fEALAE TG Gkt (R85 98.5%
1115 AL GERI AR AL R I B (R 0 95. 2% , 5 %€ T
Fe —7ZSM -5 fEALACR . 45 A X PR AT Br
W, ZSM -5 G 3Bk 5 PR35 1 FAT BT 45 A R 1
TUAEAE A T B e R T R AL BE

i I E ¥ A B ER HE Tl SR A AR 2 AR
Fe — ZSM — S5 [ fifk e et 2 7Kl b Bk 7 1 19
SR P, Fe — ZSM — 5 AL A0 BEAY P2 K i 2
AR Fe BT, 3R W] Fe — ZSM -5 LG RER 1E
DRAF R A1 T A [ A, 38 S 1 X0 I —
VSEE SV RIA7IS R R N [21F=1

4 ZHK

(1] A T T3 B 15 9 HREE i Tl A H Y
(M. JEst Az ol i it 1976 247 -253.

[2]  ZE% e KOS g EOR[T]. BHL
5S4k, 2008,26(16) :88 —92.

(3] w M Tk [ M. dest: fosr Tolk i A,
1994 . 45.

[4] Nogueira R F, Trové A G, Mode D F. Solar photo-
degradation of dichloroacetic acid and 2, 4-dichloro-
phenol using an enhanced photo-fenton process [ J].
Chemosphere, 2002, 48 . 385 —391.

[5] Katsumata H, Kawabe S, Kaneco S, Suzuki T, Ohta K.
Degradation of bisphenol A in water by the photo-Fenton
reaction [ J]. Journal of Photochemistry and Photobiology
A: Chemistry, 2004 ,162 . 297 —305.

(6] WS, HS%. Fenton AR5 KA B AR i N FNAT 5

— 122 —

(7]

(8]

(9]

(10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

(22]

HERELT]. P EBEIREE S A, 2011, 29(8) = 60 -62.
FAE. A — Fenton S fLHA AR K 24 193 A0 il
SR D). i [R5 ,2004.

FUE, 20538 25 2. Fenton 7% & 2K Fenton %
TETS /K AL PR T BIWFFE S AT LT ). A6 TRHE, 2010,
18(6): 69 -73.

Esther F, Tibor C, Gyula O. Removal of synthetic dyes
from wastewater: A review [ J]. Environment Inter-
national , 2004, 30(7) : 953 -971.

Kasiri M B, Aleboyeh H, Aleboyeh A. Degradation of
acid blue 74 using Fe-ZSM-5 zeolite as a heterogeneous
photo-fenton catalyst [ J]. Applied Catalysis B: Environ-
mental , 2008, 84(1-2) .9 -15.

ZEMRE, I, SEAEHT, X 5, K AR, XA
ZSM =5 W47 53 T 5 BT [T ] i A 2 e fb o
F4R, 1981, 2(4) ; 517 -519.

WA SR BRIAZE, IR AL ZSM = 5 W 1 43 1 T
B B A 3 T M F S ke [T ] OKS Al i A T
R, 2003, 4(4) . 47 -50.

ik E 5, IS . Ay T ZSM - 5 (R B BT T o R
(] A TR %A, 2011(9) « 185 - 187.

1T 82, Xk, R FEE, X%, ZSM -5 73 10 (9
RSN AR, 2011, 19(1) : 55 - 60.
BT XIS, ot T Jm B 1 ZSM = 5 431 i
JRBRAIFE WY — IR BEM R PERE [T ]. At Tolk
Refeiqle: FORBHERR, 2011, 33(4) : 63 —67.
T, 2R, 5K RER, 5k g, AR5 AK. Cu/HZSM -5
O30 b 5 R AR TE 2 o3 B B A AR 3 P Y
PRI 434k, 2010, 38(4) : 517 -521.
WAL, L, EW, E A, . Fe - Mo/ZSM -5 1
B B NO, Myl s vERE ()] B B AL,
2011,34(1). 62 -64, 77.

PREIE 25 T SRR ZSM - 5 40 A A5 B
FAERAMEACTEREL T ] A i Al T S5 7 A 4, 2002,
15(2) . 33 -36.

SRART N EIA] ZEIE G HZSM - 5 45 5 A i
RLEE X R e TG 4807 45 1 A AL R PR RE R 2 e [T ]
HEAL AR ,1998, 19(6) : 549 - 582.

F8, & e, AN AT, 2K IE, #0758 B3
AR RN R ZSM = 5 031§ (K R AL KA AL TE RE
WRFFE [T ]. 4> T4k, 2003, 17(2) : 140 - 145,

AR SEMR SR BEF AR LI, F GRS, A5 . Fenton 7]
A B R L B R SO LT ] BT R A
IRBL2E2E4R, 2005, 22(2) & 204 -207.

BRBUR . A2 S [ ML bt & S5 B0 R
£k, 1985; 354 -358.



14 Belgl, 45 Fe — ZSM -5 3 T EALIE AR GERHE K A9 5E 32 &

An Investigation on the Catalytic Degradation of Dyeing Wastewater
with Fe-ZSM-5 Zeolite

BI Hai-chao, ZHAO Jun-met, DONG Jian-fang, LI Yi
(Hebei Environmental Geological Exploration Institute, Shijiazhuang 050021, China)

Abstract; A homogeneous ferrous salt catalyst was used in the traditional Fenton oxidation technology for dyeing
wastewater. However, it was difficult to avoid the secondary pollution and loss of ferrous ions. Zeolite catalysts,
which are more efficient and environmentally friendly than conventional catalysts, have good prospects in the field of
catalytic oxidation of dyeing wastewater. In this article, Fe-ZSM-5 zeolite catalyst was prepared by the liquid ion
exchange method to replace the traditional ferrous salt catalyst and its catalytic effect was studied for wastewater
treatment with the Fenton reagent. X-ray Diffraction was applied to study the characteristics of the Fe-ZSM-5 zeolite
catalyst. The result indicated that the Fe-ZSM-5 well reserved the structures of a molecular sieve, which improved
the catalytic effect. The effect of the number of ion exchanges and supported Fe on the structure of ZSM-5 zeolite is
discussed in this paper. The treatment of dyeing wastewater by catalyzer of Fe-ZSM-5 and oxidant of H,0, has been
investigated under the optimal conditions of temperature, pH value, dosage of Fe-ZSM-5 and reaction time. Results
show that Fe-ZSM-5 zeolite catalyst has excellent catalytic effect and the decolorization rate of the dye was to
98.5% under optimal conditions. The catalytic effect of the heterogeneous Fe-ZSM-5 was 3% higher than that of
the traditional Fenton oxidation technology. Moreover, the residuals of Fe were significantly different between the
two methods, which demonstrate that the heterogeneous Fe-ZSM-5 catalyzer efficiently overcame the problems of the
catalyzer loss and secondary pollution.

Key words; Fe-ZSM-5 zeolite; liquid phase ion exchange; Fenton homogeneous ferrous-salt catalyst; dyeing

wastewater; decolorization effect
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