it 7 R

2010 Chinese Journal of Catalysis Vol. 31 No. 7

XE %S 0253-9837(2010)07-0797-06 DOI: 10.3724/SP.J.1088.2010.91220 FFRILIC: 797~802

Fe-Ni $£12 3% ZnO RO & R E e e L I AR BR B iE 14

X4, HEME A F, R4EH, BXH
I KA F B, M) kA 610064

WE . R WIES % T Fe-Ni L4524 ZnO G Ah 7, F18 HI X S 2o im 4« 4 FRBE R JL 1 A S Ol 3 S5 0 AL 7R AT T 3R AE. B
RS (MO) S 175 e, VFAN T R i ) G A 0 Pk, 25 58 77 F LRS00 0 VR B % pH A, DA% A A 791 FH 8 455 500 D1 A A J 8 4k
REMTSZ IR, 25 R B, Fe-Ni LB 22 MK T ZnO B 4h i JB, IR {2k T b b (KK, DA e R NV R B, Fe-Ni St 0 B354 m T
ZNO Ak A 78 PR RE R 1R VS M, A A 0 Sk 0.6 g/, 48 120 min 48 40t HESRE N, A A FR SRS VA (10 mo/L) P il 2 i 3] 93.5%.
ERIA: Bk HL LBy SRR Stk Ak; FEERS; PRAR

PESES: 0643 XERARIRED: A

Preparation of (Fe, Ni)-Codoped ZnO and Its Photocatalytic Activity
for Degradation of Methyl Orange

FU Tianhua, GAO Qiangian, LIU Fei, DAI Huajun, KOU Xingming*
College of Chemistry, Sichuan University, Chengdu 610064, Sichuan, China

Abstract: The (Fe, Ni)-codoped ZnO photocatalyst was prepared by a solution method. The product was characterized by X-ray diffraction,
scanning electron microscopy, and inductively coupled plasma-atomic emission spectroscopy. The photocatalytic activity of the catalyst was
investigated by photodegradation of methyl orange. The effects of initial concentration of methyl orange, photocatalyst amount, and initial
pH of methyl orange solution on the photocatalytic efficiency were discussed. The results showed that the (Fe, Ni) co-doping could decrease
the crystallinity of ZnO and improve the grain growth of ZnO. The photodegradation experiments showed that (Fe, Ni) co-doping remarka-
bly improved the photocatalytic activity of ZnO for methyl orange degradation. The degradation rate of methyl orange solution (10 mg/L)
reached 93.5% over (Fe, Ni)-codoped ZnO (0.6 g/L) in 120 min under the irradiation of ultraviolet light.
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Fig. 1. XRD patterns of ZnO (1) and Fe-Ni/ZnO (2) samples.
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Fig. 3. FT-IR spectra of ZnO and the surfactants. (1) ZnO; (2) So-
dium dodecyl sulfonate (SDS); (3) Cetyl trimethyl ammonium bromide
(CTAB).
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Fig.2. SEM images of ZnO (a) and Fe-Ni/ZnO (b) samples.
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Fig. 4. Degradation rates under different conditions. (1) Only UV
irradiation; (2) Only Fe-Ni/ZnO; (3) Ni/ZnO and UV irradiation; (4)
ZnO* and UV irradiation; (5) ZnO and UV irradiation; (6) Fe/ZnO and
UV irradiation; (7) Fe-Ni/ZnO and UV irradiation. Reaction conditions
V =100 ml, co(MO) =10 mg/L, m (catalyst) =20 mg. ZnO*—prepared
ZnO without SDS and CTAB; MO—methyl orange.
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Fig. 5. Effect of Fe and Ni loading on photocatalytic activity of
Fe-Ni/ZnO. (1) Fego-Nigo/Zn0O; (2) ZnO; (3) Fepor-Nioo/ZNO; (4)
Feo01-Nioes/ZnO;  (5) Fegoe-Nigoi/ZnO; (6) Fegoz-Nioo/ZNO;  (7)
Feo.05-Nio.0/Zn0O; (8) Feooi-Nioos/ZnO. Reaction conditions: V = 100
ml, co(MO) = 10 mg/L, m(Fe-Ni/ZnO) = 20 mg.
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Fig. 6. Effect of reaction conditions on the photodegradation rate of methyl orange. (a) Fe-Ni/ZnO amount; Reaction conditions: V = 100 ml,
Co(MO) = 10 mg/L, t = 120 min. (b) Initial MO concentration; Reaction conditions: V = 100 ml, m(Fe-Ni/ZnO) = 20 mg, t = 90 min. (c) Initial pH
value; Reaction conditions: V = 50 ml, co(MO) = 10 mg/L, m(Fe-Ni/ZnO) = 20 mg, t = 90 min.
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Fig. 7. Effect of surfactant on the degradation rate over the ZnO*
sample. (1) Without surfactant; (2)With surfactant. Reaction Condi-
tions: V = 100 ml, co(MO) = 10 mg/L, m(ZnO*) = 20 mg.
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