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Preparation and polishing performance of polystyrene-ceria and
polystyrene-silica composite with novel core-shell structure

CHEN Yang', LONG Ren-wei', CHEN Zhi-gang’, CHEN Ai-lian’

(1. School of Materials Science and Engineering, Jiangsu Polytechnic University, Changzhou 213164, China;
2. Suzhou University of Science and Technology, Suzhou 215011, China;
3. School of Mechanical and Energy Engineering, Jiangsu Polytechnic University, Changzhou 213164, China)

Abstract: The PS/CeO, and PS/SiO, composites with core-shell structure were prepared by chemical precipitation
method using polystyrene (PS) as core and ceria (silica) nanoparticles as shell. The phases structures, morphologies and
particle size of PS/CeQO, and PS/SiO, composite particles were analyzed by X-ray diffractometry (XRD), transmission
electron microscopy (TEM), field emission scanning electron microscopy (FESEM), fourier transform infrared
spectroscopy (FTIR) and thermogravimetric analysis (TGA). The thermal oxide film covered silicon wafer was chemical
mechanical polished (CMP) by composite abrasives, and the polishing behavior of the novel composite abrasives was
characterized by atomic force microscope (AFM). The results indicate that PS/CeO, and PS/SiO, composite particles
with core-shell morphology are obtained successfully, the particles size is 250~300 nm and PS microspheres are
uniformly coated by CeO, or SiO,. AFM 2D-morphologies show that the polished surface becomes smooth and
micro-scratch can hardly be observed. The root-mean-square roughness values within area of 5 um>5 pm is 0.238 nm
and 0.254 nm, respectively after thermal oxide film surface polished with PS/CeO, and PS/SiO, composite abrasives.
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Table 1 Parameters of polishing process
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