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Preparation and Characterization of Sr/TiO, Catalysts with Different
Structures and High Photocatalytic Activity under Visible Light
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(*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,

Zhejiang University of Technology, Hangzhou 310014, P. R. China)

Abstract:  Sr/TiO, catalysts with different Sr/Ti molar ratios (n(Sr)/n(Ti)) were synthesized by fractional
precipitation. The samples were characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM),
transmission electron microscopy (TEM), Fourier transform infrared (FT-IR) spectrometry, and ultraviolet-visible
diffuse reflectance spectrophotometry (UV-Vis RDS). The photocatalytic activity of the samples under visible
light was determined using the photocatalytic degradation of methylene blue. The photocatalytic activities and
structures of the catalysts changed with n(Sr)/n(Ti) molar ratio. When n(Sr)/n(Ti)<3/2, the catalysts, which were
composed of TiO, and SrTiOs, showed a globular structure. When n(Sr)/n(Ti) was between 3/2 and 4/1, the
catalysts had a flaky structure. As the n(Sr)/n(Ti) increased, the composition of the catalysts changed from
SrTiO; and Sr.TiO, to Sr.TiO, and Sr(OH). - H,O. When the n(Sr)/n(Ti) ratio was 9/1, the catalyst mainly consisted
of Sr(OH). * H.O and exhibited an acicular structure. The sample with n(Sr)/n(Ti)=4/1 exhibited the highest
photocatalytic activity; its first-order reaction rate constant was 5.0 times as high as that of the perovskite catalyst
SrTiO; and 86.7 times as high as that of the commercial Ti photocatalyst P25.
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Fig.1 XRD patterns of the Sr/TiO, catalysts with different Sr/Ti molar ratios
(1) ST-1/4; (2) ST-2/3; (3) ST-1/1; (4) ST-3/2; (5) ST-3/1; (6) ST-4/1; (7) ST-9/1.
ST-x: x is Sr/Ti molar ratio.
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Fig.2 Morphology changes of ST-4/1in 12 h
(2) general environment O h; (b) general environment 6 h; (c) general environment 12 h;
(d) dry environment O h; (e) dry environment 6 h; (f) dry environment 12 h
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3 A[EISr/TiEE/REL SrTIO KA FIAI SEM
Fig.3 SEM images of Sr/TiO, catalysts with different Sr/Ti molar ratios
(a) ST-1/4; (b) ST-1/1; (c) ST-3/2; (d) ST-3/1; (e) ST-4/1; (f) ST-9/1
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4 A[ESr/TiE/REE SHTIO RAEWFIFI TEM
Fig. 4 TEM images of Sr/TiO, catalysts with various Sr/Ti molar ratios
(a) ST-1/4; (b) ST-1/1; (c) ST-3/2; (d) ST-3/1; (e) ST-4/1; (f) ST-9/1
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Fig.5 Infrared spectra of Sr/TiO, catalysts
with various Sr/Ti molar ratios
(1) ST-9/1; (2) ST-4/1; (3) ST-3/1; (4) ST-3/2; (5) ST-1/1;
(6) ST-2/3; (7) ST-1/4
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Fig.6 UV-Vis diffuse reflectance spectra of Sr/TiO,
photocatalysts with various Sr/Ti molar ratios
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Fig.7 Adsorption of camera obscura for methylene
blue by Sr/TiO, photocatalysts with different
Sr/Ti molar ratios
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8 AW T P25 RAE Sr/Ti BE/REL I Sr/TiO Je A1k 5
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Fig.8 Degradation of P25 and Sr/TiO, photocatalysts with
different Sr/Ti molar ratios for methylene blue
under visible light

9 AT TR Sr/Ti EE/REL SrTiO St L FIPE AR
THREEN—RRMIREEH
Fig.9 First-order reaction rate contents of Sr/TiO,
photocatalysts with different Sr/Ti molar ratios for
degradation of methylene blue under visible light
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Fig.10 Morphology change of Sr/TiO, photocatalysts with
different Sr/Ti molar ratios and schematic diagram
of photocatalytic model of ST-1/1 catalyst
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