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Synthesis and application of CeO,-coated SIO, composite abrasives

CHEN Yang" 2, LONG Ren-wei', CHEN Zhi-gang!

(1. School of Materials Science and Engineering, Jiangsu Polytechnic University, Changzhou 213164, Ching;
2. Key Laboratory of Polymer Materials, Changzhou 213164, China)

Abstract: The SO, nanoparticles prepared by the hydrolyzing tetragthylorthosilicate were directly coated with CeO,, by

chemical precipitation technique. The as-prepared samples were analyzed with X-ray diffractometry(XRD), transmission
electron microscope, X-ray photoelectron spectrometer, dynamic light scatter and Zeta potential analyzer. The thermal oxide
film covered silicon wafer was polished by CeO,-coated SiO,, composite abrasives, and the polishing behavior of the novel

composite abrasives was characterized by atomic force microscope (AFM). The results indicate that the monodisperse,
spherical CeO,-coated SiO, particles have a particle size of 150200 nm and are uniformly coated by the CeO,,




nanoparticles. The isoelectric point of CeO,-coated SO, nanoparticles is about 6.2, which displays a significant shift toward
pure CeO,,. The shell CeO, is chemically bounded with SiO,, core, and the S—O—Ce bond forms between them. The
surface roughness within 2 umx2 pm area of thermal oxide film polished by CeO,-coated SIO,, composite abrasivesis 0.281
nm, and the material removal rate reaches 454.6 nm/min.
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