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Ultrafine CeQO,: Microwave-Assisted Heating Prepartion and Ploshing Properties
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Abstract: Ultrafine CeO, were prepared by microwave-assisted heating process and high temperature calcination.
The precursor (Ce,(COs);) was analyzed by TG-DSC, which revealed that the product was CeO,. The product was

characterized by XRD, Laser Raman spectrum , field-emission scanning electron micrograph (FE-SEM), Atomic

Force Micrograph(AFM), respectively. The results of XRD and Raman spectroscopy characterization show that the

product has the cubic fluorite-like structure. FE-SEM exhibits that the grain size distribution of product prepared by

high temperature calcination is wide and that the particle of product synthesized by microwave-assisted heating

process is symmetrical. Optical glass was polished by CeO, prepared by microwave-assisted heating and high

temperature calcination respectively. AFM micrograph proves that the polishing effect of CeO, prepared by

microwave-assisted heating is better than that of CeO, synthesized by high temperature calcination.
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Fig.1 Setup for microwave-assisted heating preparation
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Fig.2 Schematics of polishing process
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Fig.3 TG-DSC analysis of precursor
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Fig.4 XRD patterns of product
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Fig.5 Laser Raman spectra of product
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Table 1 Preparation method and corresponding polishing Parameters of different properties CeQO,

Parameters of polishing

Preparation method

Ra / nm RMS / nm Ra’ / nm RMS’ / nm Relative removal / %
600 °C Calcination 4.027 5.119 1.533 2.059 0.34
Heating by microwave 3.198 4.003 0.643 0.834 0.86

(Note:Ra, RM and Ra’, RMS'describing the coarseness of glass surface before and after polishing respectively)
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