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Hydrothermal synthesis of TiO,/PPY/Fe;O,and its photocatalytic activity and magnetic recovery. REN Xue-chang*,
NIAN Juan-ni, WANG Xue-jiao, WANG Zheng, LIU Peng-yu, CHANG Qing (Engineering Research Center for Cold and
Arid Regions Water Resource Comperechensive Utilization, Ministry of Education, School of Environmental and
Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China). China Environmental Science, 2012,
32(5): 863~868

Abstract: Hard magnetic composite photocatalytic particles—titania (photoactive shell)/polypyrole (intermediate layer)/
ferroferric oxide (magnetic core) (TiO,/PPY/Fe;O,TPF) were prepared by hydrothermal methods. The prepared composite
particles were characterized with X-ray diffraction (XRD), transmission electron microscopy (TEM), Fourier transform
infrared spectroscopy (FT-IR), vibrating sample magnetometer (VSM) and Zetasizer. The photocatalytic activity of the
catalysts were evaluated by photocatalytic degradation of phenol,and the magnetic recovery rate were studied by
self-made recovery equipment. The results indicated that the samples were mix-crystal TiO,with anatase phase (95.2%)
and rutile phase (4.8%), and its particle size was 4~7nm; PPY could promote TiO,loading on the surface of the magnetic
core, as a result, TiO,was strongly loaded on the surface of PPY/ Fe;0,. The catalyst TPF with the mass ratio of
TiO,:PPY:Fe;040f 30:2.1:1exhibited good shell/shell/core structure and superparamagnetism, and its magnetic induction
intensity was 40emu/g. The degradation of phenol followed psudo-first-order reaction kinetics and the reaction rate
constants (K) of pure TiO, P25, TPF were 0.0279, 0.0264, 0.0252, respectively, after recycling for Stimes, the activity of
TPF reduced a little (K=0.020), and the average recovery was 90.35%. The magnetic composite photocatalyst had high
activity and magnetic recyclability, which showed good application foreground.

Key words: titanium doxide; polypyrole; hydrothermal method; photocatalytic activity; magnetic recovery
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Fig.1 The experiment device for photocatalysis
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