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Abstract

ries of experiments were performed to analyze the effect of several typical inorganic additives,
Na,CO,, Na,SO, and Na,S. The results revealed that under the optical conditions,

NaCl,
tion of 0. 6% could be achieved in 120 min,
- OH generated in solution were quenched by SO}

NaCl,

posed of Cu’" and H,0, could generate extra + OH

The discoloration of Methylene Blue( MB) using a ferrocene/Fenton system was studied. A se-

including CuSO,,

residual MB in solu-

and the generation efficiency of hydroxyl radicals was 99. 8% .
-, Cl7, Coi”
Na,CO,, Na,SO, and Na,S resisted the degradation of MB. Because of the other Fenton-like system com-
, addition of CuSO, accelerated the degradation of MB.

". Thus, addition of

and consumed by S’
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Fig.1 Efficiency of ferrocene-Fenton system
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and generation of hydroxyl radicals
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Fig.2 Effect of concentration of CuSO, on removal

of MB and generation of hydroxyl radicals
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of MB and generation of hydroxyl radicals
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Fig. 4 Effect of concentration of Na,SO, on removal

of MB and generation of hydroxyl radicals

2.2.4 Na,CO, s VTR E X FRAL G HAR
FUNE W R R

A Na, CO, B0 % YLkt B K A P 3
22 BR AR 3 Pl 6 2 A SR A S i dn 1l 5 T
TR o TERSBIWIS 75 min, W EL W A 25 B R A
P, KA Na, CO, B (1938 0, W7 Y 58 1y 2 B
R WBEAL, VAT 75 min LLUS W B 3L 85 19
A B 45,120 min J5, W B AL 0 25 4 R
¥yl ik %) 100%

Na, CO, (14 Jin s (9 A [F], 5t h 3 6 [ i 3%
(9 22 UL AE R A B B W i 5%, BB Na, CO,
PR 5 n Sk 1) 3800, VS T R R 3 Bl R A R 0L A R
A I BEAR 3 2 5 B0 W P W R R W A 2 B R IR
f 32 A 57 AR R R R i W Y Na, CO,
EERR Y COT™ BHM £, COT & 5 W L5 ™
AR, SR WP - OH & AR, A bk
ﬁ * CO_{[ZZ]:

CO;” + - OH-OH™ + - CO; (13)

JR#EAT 120 min J5 WP - OH 19 R M A=
BRI R B 2 5, MW T Na,COy my £ i 24
1 x10 °mol/L %] 4 x 10 °mol/L A}, 7 H1 1) - OH
19 FE A R A R T1% 81% 82% FiI 84% , 5
NaCl A ., Na, CO, WA X & R i - OH iy R WAL
RN IR N N AR ] i e
ZEL TN 2
2.2.5 Na,SkEXNTVFAEIHRERAZLGHE
R R F G 7 h

ANTAT Y Na, S 5 i det % Y s 2 7K v S R G i 1
BRI EL [ 3 U A R A S i AN 6 FTR .



4319

%12 1 T 55 B A Fenton {4k Z v JCAIL Bh 570 X3 0 HY 35 35 06 € A9 52 i)
100} {100 unn {100
100 fa——
_ g0l ] = —x 180
< 80 80 ~ § ol n
b 8 e 5
& 601 160 & & ool 160
% *— 1x10°mol/L E ‘EE 40 E
2 - —%X— X mo: 4 4 =
gﬁ 0 —a 210Cmot, | ;’j} ﬁ 40 — @
3x10°mol/L o -—
B 20r S aoemor, 120 B 20} —a—  1x10°mol/L 20
——  2x10°° mol/L
ok 10 of —%—  3x10° mol/L 10
0 20 40 60 80 100 120 0 20 40 60 80 100 120
i 4] (min) Hif 1] (min)
; a. S W JE R FEE 5 R % B
BIS NayCO, 76 1 ) 5 4 2 O 6 NoSHEXMERERZBERBE

FI RO A I B 5
Fig.5 Effect of concentration of Na,CO, on removal

of MB and generation of hydroxyl radicals

24 Na,S (0 1 x 10~ mol/L, 2 i FF 4 I}, 37
HH W I 7K AB Shy e S £ 8 L R, D DR RV VTR
S*TREEAL R S, S B VE TR R I VR A £ AR
W, BE A RN B HEAT T IR 03 I R, R R
VRIS Wi gk gk A Ak HSO, M1 SO . 4 Na,S
B 1R 2 x 10 °mol/L F] 3 x 10 " mol/L I}, 7 2
V7 4 Ry B 221 VAR P 1 3 70 Oy T 8,3 B 3 TR
NERPARLZH S EROT R ST HAT R Y IR
R, AT LUK Ak A 19 32 B 5 34 TR G €8 1Y 3 R
LR (HREE R U T O ST
AL W I P BR R AR Il A, B B
W TR . N ke HE AT, W 3 e A b
Wik i, T W) 00 B S T B AR o #E BV 120 mim i), 24
Na,S [ 2 1 x 10 “mol/L i, TF Y 3 15 1) 5l 4%
F22.7% Bifif5 Na,S A8 I, 0 H 58 5 1 9 42
AN, 4k HE I Na,S B9 IR %2 3 x 10 mol/L
Af, W P L B TR AT RN 49. 4% X = R O TP
R ST WA TR WP AR - OH, 45 W
R 0 AL L BR R BEAR

AN BE () Na,S X () - OH By = 4B
BRI EZ 0, Na,S & 2 x 10 mol/L 3] 3 x
10 ™ mol/L J 3 £ 00 F SR, H 45 i 6 i s
TE RN B HT 30 min, B H Y - OH A ARy 7= 4
MR WA RN AR SR AT, - OH (17 A 3 2R 34 i
REAK, 3 120 min B, WA - OH By & WL AR 1%
350 95.1% 89.9% H178.3% , % 5 [z b 4% 5 I
20 B 7 R A R A R — 3O .

3.5 i

A SCE R AR I AE B A Fenton S

B o e R LA I A 5
Fig. 6  Effect of concentration of Na,S on removal

of MB and generation of hydroxyl radicals

F4) 1 A 70 TF 2 EL X I PR 6 5 A R A 00, 4 SRR
O % Ak H,0, X A 3 5 gk AT A T
R 120 min J5, 8 W OO A R R R R
0.6% 5 H i LM R WA K %A 5 83. 4% , %
JEB S B 2 K i R A T ML Bh A AR S BCED
it & b i 5 AL B Rl CuSO, . NaCl | Na, SO, |
Na,CO, \Na,S W5 T Bl 55 (1 47 76 % 0 Yk il 6 B o
R 3 [l 2 0 AR BRI SE R, R T Cu® " 1
W R 25 H,0, B K 2 Fenton X7, 5 =% 8/
H,0, . T & 4 Fenton {K R R H,0, 195"
A - OH, At Cu®* By 51 A AT IR #E Fenton 2 ¥ [
AT SO (CL™ A1 CO3™ YA 45 Vi I3 3 vh |4 72
HH W3t Bk % NaCl, Na,SO,  Na,CO; # & 19
W2, W LR A R B W 2R . CuSO, #E N
(AR R Py Cu® F1 SO, MR HE £ (1 Cu®”
5 H,0, M2 Fenton f R i /= 4£ ) - OH [y it
Hid T SO Fril#ERy - OH By &, #k CusO, il A
XFE R BE Y R B AR R . ik 4 FhICHLE
BRI ) 2 2 v B i A R b e R R RR 0 R LR I
R, Na,S WATAGIA TR R S* 78 I o 72
HOEFE— T 3k A 3, B RN AR & e I 3
W AAEAE AR P A T R e, (A SR R A - OH
1 38 2 | O TR R ARG

2 % x #t

(1] ZHS, S EDGe IR K 00 20 28 VAL A0 Stk o B i,
2010,36(14) :51-53
Xi Danli, Ma Chunyan. Classification, composition and
poperties of dyeing effluents. Printing and Dyeing,2010,36
(14) :51-53(in Chinese)



4320 w OB TR % it 96 %
[2] sRgeuee, il , TR 35 0%, 4%, E 3% I /K A B R R 19 BF 5% 3 2004,24(6) :1032-1038
J&. Tl /K Ab 34,2003 ,23(4) :23-27 Zheng Zhanwang, Lei Lecheng,Zhang Zhen, et al. Hetero-
Zhang Yufeng, Teng Jie,Zhang Xueying, et al. Progress of the geneous UV/Fe-Cu-Mn-Y/H,0, catalyst catalytic degra-
researches on dyeing wastewater treatment techniques. Indus- dation of 4BS. ACTA Scientiae Circumstantiae, 2004, 24
trial Water Treatment,2003,23(4) :23-27(in Chinese ) (6):1032-1038 (in Chinese)
[3] Meric S. ,Selcuk H. ,Belgion V. Acute toxicity removal in [ 14 ] fif W& JE 85, 55 SRk, %5, J6 B Fenton & 1k 4b 38 4L R K 7K
textile finishing wastewater by Fenton’ s oxidation. Ozone Y S WF 5. /K b B4 R ,2004,30(6) ;344-347
and Coagulation-Flocculation Process. Water Res. ,2005,39 He Feng,Zhou Na,Lei Lecheng, et al. Treatment of dying
(6) :147-153 wastewater by the photo-Fenton process. Technology of
(4] MIZRAR, LU 455, 4. Fenton i3 7 i M1 48 1k 5 e Ak A5 Water Treatment, 2004 ,30(6) :344-347 (iin Chinese)
H,S #yUK. s E R4 ,2008 ,28 (11) :1052-1056 [15] faf 2, t ki, BB L0HET , 45 JARAIAE B AH Fenton Y fiE 4L
Tian Senlin,Mo Hong,Jiang Lei, et al. Purification of H,S-con- FIEAL E AL & B I K. T B TR % ik, 2003, 31
taining gas stream by aqueous oxidation with Fenton reagent. (5):51-55
Chin. Environ. Sci. ,2008,28(11) :1052-1056(in Chinese ) He Chun,Xu Kefeng, Xi Hongxia, et al. Homogeneous and
[5] Cheves W. Mechanism of the ferric ion catalyzed decompo- heterogeneous Fenton-type catalysts. Journal of south China
sition of hydrogen peroxide: Effects of organic substrate. J. University of Technology,2003,31(5) :51-55(in Chinese)
Am. Chem. Soc. ,1973,95(9) :2987-2991 [16] Kusic H. ,Koprivanac N. ,Selanec I. Fe-exchanged zeolite
[6] Su C.C. ,Massakul P. A. ,Chavalit R. , et al. Effect of op- as the effective heterogeneous Fenton-type catalyst for or-
erating parameters on the decolorization and oxidation of ganic pollutant minimization; UV irradiation assistance.
textile wastewater by the fluidized-bed Fenton process. Sep. Chemosphere ,2006 ,65 (1) :65-73
Purif. Technol. ,2011,83(15) :100-105 [17] Parida. K. M. , Pradhan A. C. Fe/meso-Al, O, : An efficient
[7] Hsueh C. L. ,Huang Y. H. ,Chen C. Y. Novel activated alu- photo-Fenton catalyst for the adsorptive degradation of phe-
mina-supported iron oxide-composite as a heterogeneous nol. Ind. Eng. Chem. Res. ,2010,49(18) . 8310-8318
catalyst for photooxidative degradation of Reactive Black 5. [ 18] Martinez F. ,Calleja G. ,Melero J. A. , et al. Heterogene-
J. Hazard. Mater. ,2006,129 (1-3) ;:228-233 ous photo-Fenton degradation of phenolic aqueous solu-
[8] Hsueh C. L. ,Huang Y. H. ,Wang C. C. , et al. Photoassisted tions over iron-containing SBA-15 catalyst. Appl. Catal. B-
Fenton degradation of nonbiodegradation azo-dye ( Reactive Environ. ,2005, 60(3-4) :181-190
Black 5) over a novel supported iron oxide catalyst at neutral [ 19] Minero C. , Lucchiari M. , Vione D. , et al. Fe ( I ) -en-
pH. J. Mol. Catal. A ; Chem. ,2006,245(1-2) .78-86 hanced sonochemical degradation of Methylene Blue in a-
[9] Puma G. L.,Yue P. L. Proceedings of the Sixth International queous solution. Environ. Sci. Technol. ,2005,39 (22) .
Conference on Advanced Oxidation Technologies for Water and 8936-8942
Air Remediation. London Ont. Canada,June 26—30,2000 [20] /AR, W PUA 30, 2. JUR DGR R R AR & i 3k
[10] Meric S. , Kaptan D., Olmez T. Color and COD removal B H L 2 A B SE I B 5T RO R 2 5 O 2k
from wastewater cantaining Reactive Black 5 using 2006,24(2) :102-109
Fenton’ s oxidation process. Chemosphere, 2004, 54 (3) . Wu Shaolin,Xie Sicai,Yang Li, et al. An experimental study
435-441 on the production efficiency of hydroxyl radicals by several
[11] Moon B. H. ,Park Y. B. ,Park K. H. Fenton oxidation of photocatalysis reaction systems. Photographic Science and
Orange Il by pre-reduction using nanoscale zero-valent i- Photochemistry ,2006 ,24 (2) :102-109 (in Chinese)
ron. Desalination ,2011,268 ( 1-3) ;249-252 [21] Hu X.]J. ,Frank L. Y. L., Cheung L. M. , et al. Copper/
[12] sk, 2295 eIl T . Fenton a5 Ab ¥ /K A 18 & Y k) MCM-41 as catalyst for photochemically enhanced oxida-
A2 A R R AF 5T . B VI A B 42,2010 ,34(3) :84-86 tion of phenol by hydrogen peroxide. Catal. Today, 2001
Zhang Aihua. Li Feng, Pang Xiangding. Research on (68) :129-133
effect factors of treating azo dye in water with Fenton rea- [22] Devi L. G. ,Raju K. S. A. ,Kumar S. G. , et al. Photo-deg-

[13]

gent. Heilongjiang Environmental Journal,2010,34 (3) .
84-87 (in Chinese)

MR, F AR, K2, & 4k ¥ M UV/Fe-Cu-Mn-Y/
H,0, [N fiE 1t % ff 4BS Yokl I /K. 35 55 B 2% 2= 4,

radation of diazodye bismarck brown by advanced photo-
Fenton process; Influence of inorganic anions and evalua-
tion of recycling efficiency of iron powder. J. Taiwan Inst.

Chem. E. ,2011,42(2) .341-349



