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Fabrication and Characterization of Multishell Structures
Based on Au and SiO,
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Abstract Gold nanoshells (Au@SiO,) and silica-covered gold nanoshells (SiO,@Au@SiO,) were fabri-
cated by self-assembly and colloid reduction chemistry. Hollow silica shells with movable silica spheres
(H-Si0,@M-Si0;) were also prepared by the dissolution of gold shells within SiO,@Au@SiO, particles.
The results show that silica-covered gold nanoshells preserve the near-infrared absorbance of gold
nanoshells. The plasmon resonance peaks of the resulting SiO,@Au@SiO; could be controlled by changing
the thickness of the outer silica shells. Furthermore, the gold shells within SiO,@Au@SiO, particles could

be removed by using aqua regia, and the related plasmon resonance peaks disappeared.
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Figure 1 TEM micrographs of silica nanoparticles attached
with gold nanoparticles (2~5 nm in diameter) (A), and a gold
nanoshell with a shell thickness of ~50 nm (B)
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Figure 2 Plots of the dependence of peak shift on the refractive
index of the surrounding solvent
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Figure 3 TEM micrographs of a ~110 nm silica nanoparticle

with a ~20 nm gold shell and an outer silica shell of ~30 nm
(A), ~110 nm silica nanoparticle with a ~20 nm gold shell and
an outer silica shell of ~50 nm (B)
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Figure 4 UV-Vis absorption spectra of dispersed silica-covered

gold nanoshells prepared with different amounts of TEOS
(a) 0; (b) 1.8; (c) 2.7 and (d) 3.6 mmol/L, respectively (All samples were

measured in the solvent of ethanol)
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Figure 5 (A) TEM micrograph of hollow silica shells (~180
nm in diameter with silica shells of ~20 nm) with movable sil-
ica spheres (—~110 nm in diameter), (B) UV-visible absorption
spectra of silica-covered gold nanoshells before and after the
dissolution of gold
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