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Synthesis and Characterization of Calcium Doped Mesoporous Zirconia

SUN Jing-Jing LI Si-Wei FENG Zu-De*
(School of Materials, Xiamen University, Xiamen 361005)

Abstract: Mesoporous zirconia materials were prepared under room temperature in 1.5 mmol-L™" (NH,),SO, aqueous
solution by the sufactant-assisted route, using a cationic surfactant(cetyltrimethyl-ammonium bromide, CTAB) as the
template and Zr(SO,),-4H,0 as the precursor. The calcium was incorporated by grafting method. XRD, TEM, UV-Vis
spectroscopy, XPS, Nitrogen adsorption and Room temperature fluorescence spectroscopy (RTPL )were adpoted to
characterize the microstructure and properties of the synthesized materials. Results showed that a small amount of
calcium had been incorporated into the framework of zirconia, and the powder exhibited strong fluorescence charac-

ter and maintained mesoporous structure with an average pore size of 2.2 nm.
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The inset shows wide angle XRD patterns of the calcined sample
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Fig.1 XRD patterns of prepared Calcium-doped samples

before (a) and after (b) calcination.
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Fig.2 TEM images of sample(a) PZ and (b) Ca/PZ
after 500°C calcination
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The inset shows DFT pore size distribution of samples
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Fig.4 Nitrogen absorption isotherms for the samples

after calcination at 500 °C
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(a) Room temperature fluorescence spectra;
(b) UV-Vis Absorption Spectra
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Fig.5 Spectral analysis of the sample after
calcination at 500 C
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Fig.6 XPS spectra for samples before and after Ca doping
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