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Preparation of a-Fe,O;@TiO; Nanoparticle Core-shell Spheres and Photocatalytic
Removal of Ethylene

LIU Weiling', LIANG Jiawei', LUO Wenhan', CHEN Guojian', CHEN Kezhi’,
PAN Xuanzhou®, XIAO Naiyu', ZHONG Yunyun'"

(1. College of Light Industry and Food Science, Zhongkai University of Agriculture and Engineering,
Guangzhou 510225, China; 2. Guangdong Baojia New Materials Co., Ltd., Guangzhou 510225, China)

ABSTRACT: The work aims to improve the photocatalytic and ethylene elimination effects of nano TiO, under visible
light. FeCl;-6H,0 and TiF, were used as raw materials to prepare a nano-composite material a-Fe,0;@TiO, with a-Fe,0;
as the core and TiO, as the shell by hydrothermal synthesis method. The photocatalytic performance and ethylene removal
performance of the material were studied through chemical characterization means such as XRD, UV-vis DRS, EPR and
ethylene removal experiments, etc. The prepared a-Fe,O; particles exhibited a stable rod-like structure, with particle
length ranging from 100 to 200 nm and width between 50 and 100 nm. The TiO, particles exhibited hollow spheres with
the diameter from 100 to 200 nm. The bandgap width of the a-Fe,O3;@TiO, core-shell nanoparticles was decreased to 1.91 eV,
and the electron signal intensities of DMPO--O, and DMPO--OH increased. The a-Fe,O;@TiO, nanoparticle core-shell
spheres demonstrate excellent photocatalytic performance and ethylene removal abilities, making them potential to be
applied in fruit and vegetable preservation. In addition, the material is expected to own the functions of sterilization,
oxidative decomposition of organic matter, and odor removal, which can extend the shelf life of fruits and vegetables.
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Fig.1 SEM images of a-Fe,0; prepared under conditions
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Fig.2 SEM (a-b). TEM (c). HRTEM (d). SAED (e), and EDS (f) images of TiO, particles
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Tab.1 Theoretical interplanar spacing of TiO,

w T Miller 8%k i T [A] L /nm
(101) 101 0.351 4
(103) 103 0.242 8
(004) 004 0.237 4
(112) 112 0.233 1
(200) 200 0.189 2

2.2 XEE&iTHSH

HH 5] 4a 7] LIILEE N TiO, 9K b+ 1 X B4t it
K, 260 7F 25.3°, 37.8°, 48.05°, 53.80°%5:4b ¥ T 4%
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0-Fe, O3 HKKLF 19 X ST, 408 XRD Kl
850, We{E 20 HFIAE 24.3°, 33.1°, 35.7°, 40.9°,

100 nm

3 a-Fe,0; (a) Fl a-Fe,0;@TiO, (b)
LT 1) 375 S L B 1
Fig.3 TEM images of a-Fe,O; (a) and
a-Fe,0;@TiO, (b) particles
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Fig.4 XRD patterns of TiO, (a), a-Fe,O3 (b), and
a-Fe,0;@TiO, (c) particles
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Fig.5 UV-vis DRS spectra of TiO, (a) and a-Fe,O;@TiO, (b) particles
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Fig.6 EPR spectra analysis of DMPO--O, (a) and DMPO--OH (b) and
analysis of sample clearance of ethylene concentration (c) and rate (d)
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Fig.7 Ethylene removal mechanism
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