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ABSTRACT

In this work, we develop a simple method to synthesize nanosized Ag colloids with the addition
of hydrazine hydrate. UV-vis absorption spectra, dynamic light scattering (DLS) and transmission
electron microscopy (TEM) have been used to trace the growth process and elucidate the structure
of the silver nanoparticles. A solution in its UV-Vis absorption spectrum showed surface plasmon
resonance absorption bands about 421 nm. We obtain silver colloids of average size 92 nm with a
standard deviation of 30 nm after separation and washing procedures.

Key words: chemical synthesis, Ag colloids, hydrazine hydrate

INTRODUCTION

Due to its excellent electrical, thermal,
optical and/or catalytic properties, nanosized silver
colloids have received a great deal of attention in
recent years for various potential applications, such
as conductors, catalysts, chemical sensors, etc.it is
important to synthesize colloidal silver dispersions
with small sizes and narrow distribution.Silvert et al.
(1997) obtained finesized Ag particles whose size
distribution was between 15 and 36 nm by polyol
reduction. Despite these efforts, it remains difficult to
prepare silver particles of less than 20 nm and with
a narrow distribution from an aqueous solution. For
the polyol process, the reaction temperature must
consistently remain at 120 8C or higher, which adds

to the cost of production. Much finer particles (less
than 10 nm) can be fabricated using micelles and the
microemulsion method, but this also requires the use
of organic solvents'. Further, the initial concentration
of silver precursor in this method is still limited to less
than 0.05 M for size control purposes?®“. Citrate route
developed by Turkevich et al. is an excellentmethod
for the preparation of aqueous colloidal solution of
silver and gold. Direct large-scale synthesis can be
done by various chemical methods but we opine that
the use of additional mild reducing agent may offer
better particle morphology via an intermediate ionic
state’. Thus silver powder of modified surfaces with
controlled morphology can be prepared by several
methods including the reduction of silver nitrate by
reducing agents®”.
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We herein describe an easy synthetic route for silver
nanoparticles byhydrazine hydrate as reducing
agent. The nanoparticles were characterized by
various techniques.

MATERIALS AND METHODS

All the chemicals and reagents used were
of analytical grade.An aqueous solution of hydrazine
hydrate was added to an aqueous solution of
silver nitrate (0.1 M). The drop-wise addition under
continuous stirring at room temperature afforded a
precipitate. After the complete addition of hydrazine
hydrate, stirring was continued for an additional 5
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d. 1: UV-Visible spectrum of Ag
nanoparticles
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min.The reduction of the Ag+ ions by hydrazine
hydrate in the solutions was monitored by sampling
the aqueous component (2 ml) and measuring
the UV-Vis spectrum of solutions.Particle-size
distributions of the samples were also obtained
usingdynamic light scattering (DLS). Furthermore,
the silver nanoparticles were characterized by
transmission electron microscopy (TEM).

RESULTS AND DISCUSSIONS

It is well known that silver can be reduced
from Ag+ to Ag0 by various reducing agents same
hydrazine.The absorption band at about 421 nm is
known to be due to surface plasmon resonance in
nano-silver solutions. In fact, the energy ofabsorption
would depend on the degree of plasmon resonance
i.e. it may shift either side of this value depending
on the ratio of silver ions and zero-valent silver. The
UV-Visible spectrum (Fig. 1) of the solution showed
a well-defined surface plasmon resonance at <“421
nm.The technique outlined above has proven to be
very useful for analyzing nanoparticles®.

Dynamic light scatteringis a used method
for the determination of nanoparticle size.The silver
particles’ size histograms show that the nanoparticles
size is 92+ 30 nm (Fig. 2). TEM micrograph of silver
colloidal particles is shown in Fig. 3. It can be noticed
that the graphs show that the particles are spherical
in shape.
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Fig. 2: A particle size distribution histogram of Ag nanoparticles
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Fig. 3: TEM micrograph of Ag nanoparticles
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CONCLUSIONS

Colloidal silver nanoparticles were

synthesized by hydrazine hydrate. The size of
the silver nanoparticles was 92+ 30 nm. UV-Vis
spectroscopy confirmed silver nanoparticles. Also,
nanoparticles were characterized by DLS and TEM.
From a technological point of view, these obtained
silver nanoparticles have potential applications in the
various fields and this simple procedure has several
advantages such as cost effectiveness and scale
commercial production.
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