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Degradation of dye Malachite Green solution over Fe" —loaded
resin in the presence of H,O,
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(1. National Engineering Research Center of Urban Water Resources School of Municipal and Environmental Engineering
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Abstract: In order to increase the reaction rate of the heterogeneous Fenton — like the catalyst Fe™ /R was
used to catalytically decompose H, O, under visible light for the removal of Malachite Green (MG) in aqueous
solution. The effect of initial pH initial H, O, concentration initial MG concentration and t — butanol on the
reaction rate was also discussed. The result shows that the visible light can enhance the degradation of MG.
The experiment of t — butanol shows that the ferryl iron and hydroxyl radical coexist in the system. Repeated
use of catalyst does not decrease the removal rate of MG.

Key words: heterogeneous Fentondike; Malachite Green; hydroxyl radical; ferryl iron; ion exchange resin

(Malachite green MG) ) MG
~ ~ ~ pH ~ ~
N MG
Nafion ot
5-6 1
1.1
Felll
(Fe Fe(NO,), * 9H,0.MG+30%
H,0, NaOH

12008 —-08 —12. MG . D001
s (863) (2006 AA067306) .

(1969—) ;
(1962—) ) pH NaOH HCIO,



©574 - 9
1.2 Fe’* /R H,0,
4% 4 h MG
NaOH 5h 2.2 MG
5% 5h H,0, Fe"'/R
pH 6. 3 H,0, MG 2 |
H202
50 mg 50 mL H,0,
0.1 mol/L.  Fe(NO,), 10 mL ;. H,0,
(25 °C 110 r/min) 24 h 75 mmol /L .
5 H,0, ( + OH)
Fe'' /R. (ICP Perkin
Elmer Optima 5300) ——H,0; 30 nm..,:-i_. :
T H0; 40 mmel -L7?
(100 +5) mg/g. ] —*H,0, 50 mmol -L"
1.3 W Y _::I'[‘(_}-_ 75 mmol <L
. 0.7 ] W\ S \w, H,0; 100 mmol - L'
100 mL $ & 1 A R T
MG NaOH  HCIO, e '
0.3 7 3
pH 7 N e ~ - "
0.1 1 L Y
500 W 1 mL 0 1 2 3 4
H2 02 i'h
110 1/min. 1 ml MG ) s i F;‘-;._';n.ﬁ mmol/L, 100 mL; i B2 .45 °C i
{£38 .50 me: W tE pH:6.0.
H,0, 2 H,0, MG
1.4 1 H,0,
MG UV -4802 UV/Vis H,0, K, -
615 nm . HZOZ mmol * Lt h-!
. pHS -3C 30 1.753 0.925
pH pH 40 1.951 0.972
50 2.699 0.965
2 75 2.784 0.967
100 2.204 0.944
2.1 Fe"™/R 2.3 pH MG
(R) Fe'* pH Fe" /R
(Fe'*/R) MG 1 H,0, MG 3 pH
Fe'* (Fe'* /R) MG MG pH 11
H,0, MG pH
. MG
0.9 7 —=— pH=3
] —*— pH=5
) 0.7 1 ke I‘”=?
= ¥ pH=9
S 05]—=R !
{—=—R/H,0, pH=11
03 4 F*R N
I FeiR/H0, W\
0.1 7% FeR/H,0. \ SO
. . . . —— ’ 02 .
6 1 2 3 4 5 6 1 8 e
i/h 0 | 2 3
MG :0. 5 mmol/L 100 mL; H,0, 40 mmol/L; MG 0. 5 mmol /L 100 mL;HIIEiZO2 240 mmol/L;
:50 mg; 25 C; pH:6. 0. :50 mg; 145 C.
1 MG 3 pH MG



* 575

2.4 MG MG
H,0, MG
Fe' /R H,0, MG 4
2 MG
HZOZ
H,0,
MG y =1.67x +
0. 81 R*=0.977.
J —=— (1.2 mmol - L
1.0 \ —4— .3 mmol-L"!
] i ‘ = 0.4 mmol - L7
0.8 : 0.5 mmol - L
i — 0.7 mmol - L
- 067 S
; 0.4 \\t N
0.2 - 3
0 | 2 3
t/h
H,0, 240 mmol /L; 250 mg; 145 °C.
4 MG MG
2 MG
_ B0 Ko 2
mmol * I, h! K
0.2 1.231 0.853
0.3 1.272 0.938
0.4 1.386 0.953
0.5 1.664 0.955
0.7 2.016 0.895
2.5 MG
MG
MG 5
MG
400 mmol/
L * OH
1h
8
2.6
Fe" /R
3
6

1o —a—(0 mmol- L
) —a— 4 mmol - L
0.8 4 2 —>—40 mmol - L
2N —— 200 mmol - L'
0.6 - = ——400 mmol - L
= T
g 'G;.\_.\
o4 3 3 »
0.2
0 1
t'h
MG :0. 5 mmol/L 100 mL; H,O0, 240 mmol /L;
150 mg; 45 °C.
5 MG
4 i BN
T~ - 2K
e 13
_— \ fEF 3
. =3
. 0.6 4 "
" 04
0.2 4 \ ‘
0 0.5 1.0 1.5 2.0
tlh
MG :0. 5 mmol/L 100 mL; H,0, 240 mmol/L;
250 mg; 45 C.
6 MG
1) Fe"' /R H,0,
* OH
2) pH MG
pH 3 ~11
MG
3) H202
4) H,0, MG
5) Fe" /R

1 FERNANDEZ J] BANDARA J LOPEZ A et al. Pho-
( 596 )



* 596 -

4

VAN LINT J W C VAN ZUYLEN HJ TU H. Travel
time unreliability on freeways: Why measures based on
variance tell only half the story ] . Transportation Re—
search Part A 2008 42(1): 258 -277.

DEEK A H EMAM E B. New methodology for estima—
ting reliability in transportation networks with degraded
link capacities J . Journal of Intelligent Transportation
Systems: Technology Planning and Operations 2006
10(3) : 117 - 129.

SUMALEE A WATLING D NAKAYAMA S. Reliable
network design problem: Case with stochastic demand
and total travel time reliability J .
search Record 2006 28: 81 -90.
CHEN A YANGH LOHK et al A capacity related
reliability for transportation networks J . Journal of Ad—
vanced Transportation 1999 33(2): 183 -200.

CHEN A YANGH LO HK et al. Capacity reliability

Transportation Re—

of a road network: an assessment methodology and nu-—

10

merical results ] .
36B: 225 -252.

LO H K TUNG Y K. Network with degradable links:
capacity analysis and design ] .

2003 37: 345 -363.

Transportation Research 2002

Transportation Re-

search Part B

J. 2004 39 (5): 573
- 576.
WILLIAM H K L. HU Shao AGACHAI S. Modeling

impacts of adverse weather conditions on a road network

with uncertainties in demand and supply J . Transporta—
tion Research Part B 2008 42: 890 -910.
. M .
2008 : 198 - 208.
I 2008 21

(4): 99 - 104.

575 )

toassisted Fenton degradation of nonbiodegradable Azo
Dye (Orange IT) in Fe — free solutions mediated by cat—
ion transfer membranes J . Langmuir 1999 15: 185
-192.

KIWI J DENISOV N GAK Y et al. Catalytic Fe'*
clusters and complexes in Nafion active in photo — Fen—
High - resolution electron microscopy

2002 18:

ton processes.
and femtosecond studies ] .
9054 -9066.

PARRA S NADTOTECHENKO V ALBERS P i al.

Discoloration of Azo — Dyes at biocompatible pH — val—

Langmuir

ues through an Fe — Histidine complex immobilized on
. The Journal of
Physical Chemistry B 2004 108 : 4439 —4448.

PARRA S HENAO L MIELCZARSKI E et al. Syn-

Nafion via Fenton — like processes J

thesis testing and characterization of a novel Nafion

membrane with superior performance in photoassisted
2004

immobilized Fenton catalysis J . Langmuir

20: 5621 —5629.

CHENGM MA W LIJ et al. Visible light assisted
degradation of dye pollutants over Fe(IIT) - loaded res—
in in the presence of H,0, at neutral pH values J .
Environmental Science & Technology 2004 38: 1569
- 1575.

LVX XUY LVK etal Photo- assisted degradation
of anionic and cationic dyes over iron(III) —loaded res—
J . Journal of
Photochemistry and Photobiology Az Chemistry 2005
1731 121 - 127.

in in the presence of hydrogen peroxide

J . 2008 28
(11): 72 -74.
ENSING B BUDA F BAERENDS E J. Fenton — like
chemistry in water: Oxidation catalysis by Fe (III) and
H,0, J . The Journal of Physical Chemistry A 2003
107: 5722 -5731.



