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Effect of Designed Zr/Ti Molar Ratio on the Photocatalytic Activity of
Sr-Zr-Ti Mixed Oxide Catalysts under Visible Light

HUANG Hai-Feng' JIA Jian-Ming' LU Han-Feng*” ZHANG Hong-Hua' PAN Lie-Qun®
(‘College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310014, P. R. China;
*Research Institute of Catalytic Reaction Engineering, College of Chemical Engineering and Materials Science,
Zhejiang University of Technology, Hangzhou 310014, P. R. China; ’Environmental Monitoring Station of Fuyang City,
Fuyang 311400, Zhejiang Province, P. R. China)

Abstract: A series of Sr-Zr-Ti (SZT) mixed oxide catalysts were prepared by a fractional-precipitation
method. These photocatalysts were characterized by X-ray diffraction (XRD), scanning electron
microscope (SEM), transmission electron microscope (TEM), and ultraviolet visible (UV-Vis) diffuse
reflectance absorption spectra. Photocatalytic degradation of methylene blue was investigated to
determine the photoactivity of the catalyst. It was shown that with a Zr/Ti ratio<1, the SZT mixed oxide
catalysts showed improved photocatalytic activity. This was attributed to lattice defects creating active
photocatalytic sites because of Zr** doping. For Zr/Ti ratios21, the catalysts showed markedly improved
photocatalytic activity because of new crystalline phases of SrZrO; and Ti.O...« (n=4, 9) that facilitated
splitting and conduction for electron/hole. Typical SZT samples (Zr/Ti=4) showed the highest photocatalytic
activity, with first-order reaction rate constant 13.5 times that of a SrTiO; sample.

Key Words: Visible light; Sr-Zr-Ti mixed oxide; Zr/Ti molar ratio; Photocatalytic degradation;
Methylene blue
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Fig.1 Adsorption of methylene blue in black box by
Sr-Zr-Ti mixed oxide catalysts (SZT-X) with different
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Fig.6 Possible model of photocatalytic degradation of methylene blue of Sr-Zr-Ti mixed oxide catalysts SZT-X (X>1)
(a) visble light response of SZT photocatalyst, (1) intrinisic excitation of StZrOs; (2) Photo-genterated carriers were captured by Ti*/Ti** centre;

(3) photoelectron excitation from Ti*/Ti’* centre to conduction band of StZrOs. (b) core-shell structure of Sr-Zr-Ti mixed oxide catalysts (SZT)

which were prepared by fractional-precipitation method
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Fig.7 TEM images of Sr-Zr-Ti mixed oxide catalysts (SZT-X) with different Zr/Ti molar ratios
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Fig.8 SEM images of Sr-Zr-Ti mixed oxide catalysts (SZT-X) with different Zr/Ti molar ratios

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



No.6

SIS Zo/Ti R LT RSB B A2 A S A AE T MDY RO REAL R BE 1 52

1325

R2 MHmBRKXNORIERER

Table 2 Crystallite size (d) and surface area of samples

Sample BET surface area/(m’-g™") d/nm
SrTiOs 4.0 24.4
SZT-2/8 11.5 48.3
SZT-3/7 9.3 50.2
SZT-4/6 1.5 62.8
SZT-5/5 10.1 223
SZT-8/2 3.1 55.3
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Fig.9 UV-Vis diffuse reflection spectra of Sr-Zr-Ti mixed
oxide catalysts (SZT-X) with different Zr/Ti molar ratios
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W 527U A LA, I RMR S = A 750 w]
TG HEAL TR P, b, SZT-5/5 R B f e 1 6 AL
Tk, H— 2 N e H0A £ 0.2133 min!, A2 (A

SRS SITiO K §1(0.0158 min™) 1) 13.5 4%,
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