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Morphological Control and Polishing Behavior of Mesoporous Silica Particles

CAI Wenjie, MU Hailiang, MU Zhaoyu, CHEN Yang
(School of Materials Science and Engineering, Changzhou University, Changzhou 213164, Jiangsu, China)

Abstract: Hexagonal mesoporous silica (H-mSiO,) particles were prepared via an alcohol/water mixed reaction system using
cetyltrimethyl ammonium bromide as a template. The resultant products were characterized by scanning electron microscopy,
transmission electron microscopy, X-ray diffraction, Fourier transform spectroscopy, thermogravimetric analysis—differential
scanning calorimetry, and nitrogen adsorption/desorption measurements. As an alcohol/water volume ratio decreases slowly, the
morphologies of samples change from spherical/ellipsoidal to spherical and then to necked or peanut-like. Based on the polishing tests
over oxide films (about 208 nm), the developed H-mSiO, abrasives contribute to the reductions of surface roughness and
topographical variation, compared to non-porous sphere SiO, (sSiO,) particles. The root-mean-square roughness of oxidized silicon
wafers reduces from (1.27+0.15) nm to (0.25+0.01) nm after polishing with H-mSiO, containing spherical and ellipsoidal particles.
The maximum asperity height in sectional profiles decreases from 3.59 nm to 0.72 nm, and the maximum valley depth also reduces
from 3.16 nm to 0.69 nm. Moreover, H-mSiO, abrasives with uniform spherical shapes achieve a removal rate of (223+17) nm/min.

Keywords: mesoporous silica; morphology control; abrasive particle; polishing
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Fig. 2 FESEM images of H-mSiO, samples prepared with different ratios of alcohol to water and solid silica
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Fig. 6 AFM morphologies and sectional profile of the surface polished with sSiO, abrasives
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Fig. 8 AFM morphologies and sectional profiles of the surfaces polished with H-mSiO,-3
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