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Preparation of core-shell catalyst Fe;0, @PDA-Cu( II ) and

study on its catalytic degradation of methyl orange
JIANG Yinzhi s YUAN Huiqiang » LI Jing» WANG Tianqi
(Chemistry Department, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to dispose dye wastewater effectively and economically, the core-shell catalyst,
Fe; O, @PDA-Cu*" was prepared by taking ferroferric oxide, dopamine and copper ammonia acetate as raw
materials. The catalyst was characterized by Fourier transform infrared spectroscopy., solid diffuse
reflection spectra, X-ray photoelectron spectroscopy. and X ray diffraction spectrum. The influence of
temperature, hydrogen peroxide dosage, catalyst dosage and electrolyte on methyl orange degradation by
the catalyst was investigated. Meanwhile, degradation kinetics process was studied with different dosage
of methyl orange. The COD of degradation liquid and degradation product were determined and analyzed by
potassium permanganate method and HPLC (high performance liquid chromatography). The mechanisms were
investigated by free radical inhibition experiments and free radical capture experiments. The results show
that the increase of the catalyst, temperature, pH value and the amount of hydrogen peroxide is beneficial
to the degradation and removal of methyl orange. The catalytic effect is not affected in presence of
chloride, sulfate and nitrate, but inhibited in presence of bromide and nitrite. The degradation products
include oxalic acid, maleic acid and carbon dioxide. CODy, = 1.5~ 7. 8 mg/L after degradation. The
catalyst is saturated with the dye. The catalytic degradation process of the catalyst is in accordance with
the Michaelis-Menten equation. All these show that the catalyst can activate hydrogen peroxide to form
hydroxy radical which attacks methyl orange molecule and achieves open-loop degradation of methyl orange
until mineralization. The research results will provide theoretical and experimental basis fordy removal by
heterogeneous catalysis.

Key words: core-shell material; heterogeneous catalysis; preparation; dye degradation; free radical

mechanism
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