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BURE 10 YK, i FH 0.45 pm 8 Bk 98 5, 0 H /K A% 1) B o 58 . 1) Y I o JRE R A 3 A ) 4 o
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Fig.2 SEM images of samples at different calcination temperatures
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Fig. 5 Effects of different calcination temperatures on TOC removal and conversion rate of m-cresol wastewater
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Fig. 6 High resolution transmission electron microscope (TEM) image of sample calcined at 800 °C
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2.7 X HPE B FEEIE 57 #T (XPS)

KT RG] R S R T FORAS, X ST XPS RAE, Z5HR LK 7. ¥ Z3d Kl
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Fig. 7 X-ray photoelectron spectroscopy (XPS) spectra of sample calcined at 800 C
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Degradation of m-cresol wastewater by catalytic ozonation with highly
dispersed nano-calcium-zirconium composites
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Abstract A series of Ca-Zr composites were prepared by co-precipitation method. The effects of calcination
temperatures on the structure and chemical properties of the materials were explored. X-ray diffraction, scanning
electron microscopy and high resolution transmission electron microscopy were used to characterize the phase
changes and particle morphology of the prepared samples. The performance of this catalyst was analyzed with
catalytic ozonation of m-cresol. The results showed that when the calcination temperature was above 1 000 °C,
the crystal form of the catalyst sample was mainly orthorhombic CaZrO,, and the particles were more uniformly
dispersed with the increase of calcination temperature. In the experiments of m-cresol degradation by catalytic
ozone oxidation, at the calcination temperature of 800 °C, TOC removal rate could reach up to 79%. The sample
calcined at 800 °C was composed of nanoparticles with a lattice spacing of 0.29 nm, indicating that the highly
exposed crystal plane of the sample was the (121) plane of CaZrO,.The XPS results confirmed that the lattice
oxygen and surface hydroxyl groups may play important role in the high activity of the sample. This high-
efficiency nano Ca-Zr composite material lays a good foundation for catalytic ozone oxidation treatment of
wastewater.

Keywords Ca-Zr composites; calcination temperature; catalytic ozonation; TOC removal rate
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