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o-Fe,O; crystal plane control and its catalytic degradation
properties in heterogeneous photo-Fenton for methyl orange

LIANG Jianjun s CHEN Shuli , ZHOU Ying
(College of Environment and Ecology, Chongqing University, Chongqing 400045, P. R. China)

Abstract: To address the defect of low catalytic performance due to the two-phase mass transfer resistance
in heterogeneous photo-Fenton, a hydrothermal method was used to prepare catalysts a-Fe, O, that exposed
different ratios of crystal plane {110}/{113}. a-Fe;O; was characterized by XRD, TEM/HRTEM, FTIR
and UV-vis DRS. The effects of H,O, concentration, catalyst dosage, initial concentration of methyl
orange and initial pH on «-Fe, O; on methyl orange catalytic degradation were investigated. The results
showed that the o-Fe,; achieved the best catalytic performance when the concentration of precursor
FeCl; . 6H,O was 33 mmol/L, the dosage ratio of FeCl; : 6H,O: NaH,PO, : NaF was 1:1:15, and the
reaction temperature was 180 C. Moreover, at the H, O, dosage of 20 mmol/L., catalyst dosage of 200 mg/L,
initial methyl orange concentration of 40 mg/L and initial pH of 5, the removal of methyl orange was the
best, reaching 97.83% in 60 min. The catalyst exhibited good stability after consecutive degradation

cycles. The H; O, consumption analysis and free radical trapping experiment results showed that hydroxyl
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radicals and photo-generated holes played a key role in the catalytic degradation process, while superoxide
radicals had less effect.

Keywords: crystal facetcontrol; a-Fe, O;; heterogeneous photo-Fenton; methyl orange
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Fig. 1 Schematic diagram of heterogeneous photo-Fenton reaction device
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Fig. 2 Effects of operational parameters on degradation of MO(methyl orange) by the catalyst
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Fig. 3 XRD spectrum of a-Fe,O;
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Fig. 4 TEM images (a-d) and HRTEM images (e-h) of a-Fe,0O;
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Fig. 6 UV-vis DRS diagram of o-Fe,Os
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Fig. 7 Effects of operational parameters on degradation of MO by the catalyst



64 TR K FFHK % 16 &

FI PRSI A RN 8 B . H 18] 8 Ca) AT (AL AR 28 — A IR, 25 BRAICR A BB AIR L SN 2 b Y Y R A
LR 97.830FE 2 93.74 06 55 A I, 3 BRACR 558 " TR 22 5 L R WAL R SR A PR

F &L 8 () Al i 3 =i 52 i P OCRR A9 I Bk 1 e TR R A L L S e ] e s ek b L e
AT RAE o B — Ul T INE KBS I8 Hh B AR 5 g, ) R R T T e 2 AN g A P HICE TR U A
TE 575 Z AT B 6 828 95 o IR T [, SO0 40 min e KERES FI i 5.02 mg/ L, AL 5 AR R 4
(9 2.51 %, ZJa B T IR EAE 2.79 mg/L BEIL . 35 = U0l T8k 88 13 i A8 AR B/ B WAL 770 T

100 - 8 r IR
< 3
i .
ﬁ - ~
% 60 3
i &
B a0p ol
mw
—.— 1
20+ —e— 2K
—a— 3
0 2IO 4IO 6IO SIO I(I)O léO 2 20 4I0 6IO éO I(I)O 1 I20
J2 B2 I ] /min B B[] fmin
(a) I EAB R (b)BKE-TH

B8 HUNEEFNAMPEERBREE FRHNZIN

Fig. 8 Effects of catalyst repeated using on degradation of MO and leached iron concentration
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Fig. 9 Consumption of H, O, and degradation of MO
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N 60 min Y2 BRFBARSENNAF T 51.8 %0 . Ui B 28 JHE B A 78 vk FEY SRS 0 R A s+ 40 G . IS, B
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Fig. 10 Effects on degradation of MO by free radical trapping
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Fig. 11 Schematic diagram of degradation mechanism of a-Fe, O; crystal

plane control in heterogeneous photo-Fenton system for MO
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