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Preparation of Langmuir-Blodgett Film of Silica Coated Gold Nanoparticles
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Abstract: It reports the surface modification of gold nanoparticles (AuNPs) by the synthesis of thin silica layer
and the fabrication of AuNPs monolayer on the glass surface. AuNPs of 10 nm in diameter were prepared
in aqueous solution. A silica layer was synthesized at the different concentration of tetraethlyorthosilicate for
the control of silica layer thickness. Langmuir-Blodgett (LB) film was fabricated by dispersing AuNPs on the
aqueous solution and raising a surface pressure up to a solid phase. The change of AuNPs’ size was observed
by the change of UV/Visible spectra. Atomic force microscopic images confirmed the reliable fabrication of

AuNPs LB films.

Keywords: gold nanoparticles (AuNPs), silica coating, Langmuir-Blodgett (LB), surface modification, thin

film
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Scheme 1. Schematic representation of the silica-coating
procedure. (A) Modification of AuNPs with MPS and (B)
silica layer formation on A.
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Figure 1. UV-Visible spectra of (A) 10 nm AuNPs, AuNPs treated with MPS and AuNPs treated with sodium silicate and

(B) AuNPstreated with a different concentration of TEOS.
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Figure 2. Colloidal solution of AuNPs treated with TEOS
at the concentration of (A) 0.05, (B) 0.1, (C) 0.15, (D) 0.2,
(E) 0.3, and (F) 0.4 M.
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Figure 3. Surface pressure-area isotherm graph of AuNPs
treated with 0.15 M TEOS.
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Figure 4. AFM images of AuNPs LB films. AuNPs were
treated with (A) 0.05, (B) 0.1, (C) 0.15, (D) 0.2, (E) 0.3,
and (F) 0.4 M TEOS.
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