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Preparation and Spectrum Study of Monodispersed Regular
Spherical Au@SiO, Core-Shell Nanoparticles

YAO Zu-Fu'? HUANG Ke-Long™" YU Jin-Gang' GUO Jun' LI Yan-Hua' FANG Dong'
(‘College of Chemistry and Chemical Engineering, Central South University, Changsha 410083)
(*Department of Pharmacy, Huaihua Medical College, Huaihua, Hunan 418000)

Abstract: Using 3-mercaptopropyltrimethoxysilane as linker, single gold nanoparticle was successfully
encapsulated by silicon oxide shell, and Au@SiO, core-shell nanoparticles were prepared. The nanocomposites
were spherical and monodispersal. The gold nanoparticle located at the center of silica nano-sphere. No
congregating gold nanoparticles were embedded in one silica sphere. The morphologies of the samples were
characterized by transmission electron microscopy (TEM). The chemical contents of the samples were analyzed

using energy diffraction X-ray (EDX) spectroscopy. And their optical properties were studied.
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Fig.1 (a) TEM micrographs of Au@SiO, core-shell nanoparticles made adding 0.5 mL TMS; (b) TEM micrograph of magnified
Au@Si0, core-shell particles in Fig.1a; (c) EDX spectrum of Au@SiO, core-shell nanoparticle
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Fig.2 Schematic illustration of spherical Au@SiO,

core-shell nanoparticles
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Fig.3 TEM image of (17+5) nm diameter gold colloids
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Fig.4 UV-Vis spectra of gold colloid solution after
adding different amounts of MPTMS
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Fig.6  High-resolution TEM image of gold-silica core-
shell particles synthesized adding 0.2 mL TMS
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Fig.7 TEM image of product one time adding 0.2 mL TMS
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(a) Gold nanoparticles; (b) Core-shell nanoparticles with 2~4 nm

silicon oxide shell; (c) Core-shell nanoparticles with 60~70 nm

silicon oxide shell; (d) Core-shell nanoparticles with 150 nm sili-

con oxide shell
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Fig.8 UV-Vis absorption spectra of the samples
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