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Preparation of phtocatalyst and application of removal equipment based
on visible light response of ZnFe>O4/T10; catalyst for removal of
pesticide residue

Abstract

The essay aimed at solving the residue problem of pesticide in the surface of fruits and
vegetables. Titanium dioxide with porous structure was prepared using corn stalk as template.
Besides, A TiO:z - based photocatalytic material for visible-light was synthesized by combining the
material with zinc ferrite (photosensitizing agent). The catalyst and microstructure of the
composite were measured by X-ray Diffraction (XRD). Scanning Electron Microscope (SEM) .
Transmission Electron Microscope(TEM). Ultraviolet—visible spectroscopy (UV-vis). X-ray
photoelectron spectroscopy (XPS) . The results showed that the composite catalyst was in pure
phase and without impurities. The preparation of TiO; has the hierarchical porous structure of
straw, and the spherical ZnFe,O4 nanoparticles had an average diameter of 50nm and evenly
distributed on the surface of the TiO. The influence factors and degradation mechanism were
studied by using ZnFe>O4/TiO> composite catalyst and using beta-cypermethrin as targeted
pollutant. The results showed that the compound catalyst with different doping ratio showed high
photocatalytic activity for the degradation of beta-cypermethrin. The photocatalytic degradation
of the composite catalyst was best in the condition of 5% doping ratio when concentration of the
beta-cypermethrin was 30mg/L. The removal efficiency was 90% illuminated for 15minutes, and
the removal efficiency reached 99.5% illuminated for 30 minutes. In this study, the initial
concentration of the beta-cypermethrin and the photodegradation of the materials have a certain
correlation. As the initial concentration of substrate increasesd, the degradation rate of composite
decreasesd. With the concentration of substrate 0.2g/L, 5%ZnFe;O4/TiO; had best
photodegradation.

The degradation mechanism and approach of the composite beta-cypermethrin were studied.
Its simple mechanism for beta-cypermethrin uniform adsorption on the surface of composite
materials. Then, beta-cypermethrin was oxidized under light conditions, which is mainly
composed of intermediate(fatty acid), and the intermediate was oxidized into small molecules. the
final result was entirely turned into carbon dioxide and inorganic ions, such as nitrate, ammonium
sulfate and the root. ZnFe,04/TiO, compounds in the process of the catalytic had adsorption and
catalytic synergy in the process of the catalytic. Hierarchical porous structure led directly to the
large specific surface area, which increased adsorption ability and made the photocatalytic effect
is enhanced.

Key Words: maize straw; ZnFe;O4;TiO2 photocatalysis; Remove pesticide residues
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