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Synthesis of Gold Nanoparticles Using Schi� Base
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The Schi� base is used for the �rst time in the preparation of gold nanoparticles by the interaction of tris
(triphenylphosphinegold)oxonium tetra�oroborate in acetonitrile medium. The gold nanostructures were char-
acterized using UV-vis spectroscopy, X-ray di�raction, scanning electron microscopy and transmission electron
microscopy. The scanning electron microscopy allowed the examination of the morphology of the gold nanostruc-
tured �lm obtained by chemical deposition retains properties of individual particles and remain separated without
undergoing aggregation.
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1. Introduction

Noble metal nanosize attracted much interest because
of their particular physical and chemical properties. One
major challenge in the preparation of gold colloids is to
control the size, shape and stability, because physical and
chemical properties of particles highly depend on their
size and shape [1�10]. This word describes how it was
easily to fabricate gold colloids and thin porous �lm of
gold nanostructures on glass substrate. We present here
a simple method of obtaining the gold �lm, that exhibits
strong surface plasmon resonance characteristic.

2. Experimental

Ortho-vanillin and phenylhydrazine were purchased
from Sigma-Aldrich. The (triphenylphosphinegold)
oxoniumtetra�oroborate was provided by Stem Chem-
icals. The morphology of the samples was character-
ized by transmission electron microscopy TEM-EM-410
PHILIPS. The morphology of the nanostructured gold
�lm was examined by scanning electron microscopy using
a FESEM Nova NanoSEM 630. The nanostructured gold
�lm obtained was characterized by powder X-ray di�rac-
tion (XRD). Di�ractograms were recorded on a D8 AD-
VANCE Nova di�ractometer using the characteristic Kα

radiation of copper at a voltage of 40 kV. The UV/Vis ab-
sorption spectra of the synthesized gold colloids and gold
�lm were recorded using a Jasco UV/Vis V-540 spec-
trophotometer in the wavelength range of 190�900 nm.

3. Results and discussion

Gold nanoparticles solution was prepared by interac-
tion of the Schi� base (o-vanillin-phenylhydrazine) with
tris (triphenylphosphinegold) oxoniumtetra�oroborate,
in ethanol and CH3CN solution. 0.05 mmol dissolved in
10 ml CH3CN solution was mixed with 0.2 mmol Schi�
base dissolved in 20 ml ethanol. The reaction mixture
was stirred for 3 h. The color of the reaction mixture
had changed from pale yellow to ruby red, indicating
the formation of colloidal gold nanoparticles. The ruby
colour is caused by excitation of a collective oscillation
of valence electrons in gold colloid � surface plasmon
resonance (SPR) [11]. The wavelength of the plasmon
resonance for gold colloids is recorded at 570 nm. Film
of gold nanoparticles was created by chemical deposited

on glass substrate in the colloidal solution prepared as de-
scribed above. The gold nanoparticles assemble to form
an organized �lm on the glass after solvent evaporation.

Fig. 1. Synthesis of a �lm of gold nanoparticles.

Fig. 2. Absorption spectra of nanostructured gold.
The spectra were recorded at time intervals: 1 � gold
colloid at time 24 h, 2 � gold colloid at time 72 h, 3 �
gold �lm.

The easy procedure that we have for depositing struc-
tured gold �lm of glass substrate is shown schematically
in Fig. 1. At higher concentrations there was a �lm de-
posit on the walls of glass. The �lm is semitransparent,
yellow rust in re�ection and transmission blue.
The absorption band of the gold �lm has a spectral

feature similar to the absorption spectrum of the gold
colloids in solution (Fig. 2). It presents a maximum ab-
sorption at 605 nm. The aggregation of nanoparticles is
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Fig. 3. TEM image of gold colloids (a), (b).

Fig. 4. X-ray di�raction from a gold �lm.

accompanied by decreased the surface plasmon absorp-
tion that are characteristic of individual gold nanoparti-
cles. These �lm usually exhibit blue coloration caused by
the red-shift in the absorption band [12, 13].
The gold colloids size have been measured by TEM

imaging. A representative TEM images of Au colloids are
shown in Fig. 3a,b; the image reveals that the prepared
particles have, in general, a spherical shape. The statis-
tic, see inset in Fig. 3b, is indicative of a monodisperse
distribution of particle diameter, with a size distribution
between 2 and 8 nm. Figure 4 shows the powder X-ray
di�raction for gold �lm. The peaks at 38.3◦, 44.5◦, 65.0◦,
78.0◦, and 81.8◦ correspond to the planes of (111), (200),

Fig. 5. SEM image of gold nanoparticles �lm (scale
20 nm).

(220), (311) and (222), respectively, pattern of which is
typical of gold nanoparticles [8, 14].
The SEM image of the nanostructured gold �lm

recorded in Fig. 5 shows an assembly of gold nanoparti-
cles of fairly uniform size, range 5�15 nm, with minimal
aggregation e�ects. The nanostructured �lm obtained by
chemical deposition retains properties of individual par-
ticles and remains separated.

4. Conclusion
In conclusion, we described preparation of gold col-

loids by reaction of the Schi� base (o-vanillin-phenyl-
hydrazine) with tris (triphenylphosphine gold) oxo-
nium tetra�oroborate and one easy procedure deposit-
ing nanostructured gold �lm of glass substrate gold �lm.
The nanostructured �lm obtained by chemical deposition
retains properties of individual particles and remains sep-
arated. The nanostructured gold �lm prepared is highly
porous, thus providing a large surface area for anchor-
ing molecules and opens up new avenues for designing
sensors and detection (SERS).
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