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Abstract: The TiO,@MnO, composite material was synthesized by the hydrothermal method. The structure
and photochemical properties of TiO,@MnO, were characterized by X-ray diffraction (XRD), transmission
electron microscope (TEM) and UV-vis absorption spectra technique. The photocatalytic activity of
Ti0,@MnO, was studied using photocatalytic degradation of rhodamine B (RhB) and 2,4-dichlorophenol
(DCP) under visible light (A>420nm) as the probe reactions. In the process of composite material preparation,
complex quantity of MnO, and solvent composition were investigated. The results showed that the composite
nano-particle photo-catalyst was composed of TiO, nano-rods with tetragonal lattice structure and y-MnO,.
Complex quantity of MnO, and solvent composition had a significant influence on the photo-catalytic activity
of TiO,@MnO,. Under the visible light irradiation, TiO,@MnO, had higher photo-catalytic activity than pure
TiO; in the degradation and mineralization of RhB and DCP. Meanwhile, hydrogen peroxide (H,O,) and
hydrogen radicals (*OH) were detected using the methods of Horseradish peroxidase (POD) and benzoic acid
spectro-fluorescence analysis, respectively. The results indicated that photo-catalytic degradation of
Ti0,@MnO, composite photo-catalyst mainly referred to *OH mechanism.
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Figure 1. XRD patter of photocatalysts(TiO,, TiO,@MnO,)
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Figure 2. TEM images of photocatalysts (TiO,, TiO2@MnO,)
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Figure 3. UV-vis absorption spectra and band-gap estimate of the
TiO; and TiO,@MnO,
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Figure 4. Photodegradation of RhB under different conditions and
the UV-vis spectra
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vist TiO,@MnO,+ RhB RhB=1.0x10" mol/L; Cata.=0.24 g/L;
pH=7.0
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Figure 5. Tracking measurement of H,O, and ‘OH concentration
during the degradation of RhB

5. RhB F#f#d 2 HE H,0, (A) #1-OH IRERNE (B
a: TiO,; b: TiO,@MnO, [RhB]=1.0x10° mol/L; Cata.=0.6 g/ L;
pH=7.0
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Figure 6. The TOC removel of RhB and 2,4-DCP
6. RhB 71 2,4-DCP I 4L
[RhB]=3.0x10"mol/ L; [2,4-DCP]= 5.0x10* mol/ L; Cata.=1.2 g/ L;
pH=7.0 A: 2,4-DCP; B: RhB; a: TiO;; b: TiO,@MnO,
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