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Degradation of Organic Pollutants by Photo-Fenton-Like System with Hematite
ZHANG Yu', GU Yan', YANG Hui', HE Yan', LI Rui-ping', HUANG Ying-ping' ,ZHANG Ai-qing’

(1. China Engineering Research Center of Eco-environment in Three Gorges Reservoir Region, Ministry of Education, China Three
Gorges University, Yichang 443002, China; 2. Key Laboratory of Catalysis and Materials Science of the State Ethnic Affairs
Commission & Ministry of Education, South-Central University for Nationalities, Wuhan 430070, China)

Abstract: Hematite was used as the catalyst to degrade the rhodamine B and 2,4-dichlorophenol under visible light irradiation. The
effect of pH, catalyst dosage and dissolved iron on the degradation efficiency were studied. UV-Vis spectrophotometer, infrared
spectrometer, fluorescence spectrophotometry and the chemical oxygen demand ( COD) were employed to evaluate the mechanism
during the degradation process. The result indicated that RhB could be degraded effectively by the Cata/RhB/H,0,/vis system. The
optimum conditions were 0.6 g-L ™" catalyst; pH 3.0 and 1.5 x 10 > mol-L ™" H,0,. RhB was decomposed after 180 min and 56% of
2,4-DCP was degraded after 24 h by this syetem. Dissolved Fe ion was a relatively weak factor for the catalyst system. The catalyst had
excellent stability with little loss of activity after 6 recycling experiments. The degradation process was dominated by the hydroxyl
radical ( +OH) generated in the heterogeneous Fenton-like system.

Key words : hematite; photo-catalytic; heterogeneous Fenton-like; hydroxyl radical; mineralization
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Fig. 1 XRD spectra of hematite

2.2 PRI pH XL AR 05 0

IR TEAN A pH 2505 T 1FEf% RhB (&1 2) ,7E
PR 25 4 T AL A ¢ i 1 6 M, pH = 3. 0 B 180
min FJ 5% 460, Bt R B8 (A U/ , 76 v A 2 24
B LT A, A RO R A R Bk
s e B R | L LR T Lk R B 2 oA L
Gy T I A HUBC AR , DT fL 2 . A A
FEHEAT T RN BRSEES , 1 58 E pH =3. 0 B by
WA RS B [ 18 3 (a) ], 22950 00 5E AN W] A 1L
FRIFH 2 Ao 2 v i A 1 i AR A [R) 19, 0 BH A L TR
JE TR R ik 20 5 Ak 0 2 s iR R %

1.0

0.8

0.6

Aldy

0.4 L

0.2t

0

1 1
0 60 120 180
t/min

[cata] =0.6 g-L™!; [H,0,] =1.5x10 *mol - L' ;
[RhB] =1.0 x10 “Smol - L. !
B2 RE pH THENLEEM S (FR486/H,0,/RhB/Vis)

Fig. 2 Comparison of catalytic activity under different pH
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Fig.3 Amount of iron dissolved in solution and control experiment
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Fig. 4 Influence of cata concentration
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Fig. 6 Changes in the relative content of +OH
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Fig. 7 Delermination of TOC during RhB degradation
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