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Chemical Modification of Silica Nanoparticles
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Abstract

Silica nanoparticles (SNPs) are spherical silicon dioxide particles with diameters from tens to

hundreds of nanometers. As SNPs are comparatively easily prepared and handled, they are now

used in many industrial fields for their excellent transparency and mechanical strength. The uses of

SNPs include hardness-improving fillers for plastics and silicon wafer polishing. Coating technology

also uses SNPs for matting and enhancing scratch resistance. SNPs, already functional materials,

are further increased in value through chemical modification. This manuscript describes chemical

modification of SNPs in detail. Chemical modification is classified into two methods: chemical

adsorption, and physical adsorption. The main features and practical examples of the two methods

are demonstrated and compared. This article focuses on solid SNPs with solvent dispersibility

without covering porous particles, including hollow and mesoporous SNPs, as methodologies

significantly vary between the solid and porous SNPs.
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