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Synthesis of Silver and Gold Nano-particles Using coprecipitation Method
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ABSTRACT
In continuation of the efforts a chemical method for in situ synthesis of gold and silver nanoparticles using coprecipitation method under ambient conditions has been reported. NaBH4 was used as a reducing reagent to
perform the reaction. The obtained nanoparticles have been investigated by Transmission Electron Microscopy.
The process is easy to make and size can be controlled using reduction reagent.
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I. INTRODUCTION

Metal nanoparticles can be prepared by two routes,
the first one is a physical approach that utilizes several

Over the past few decades, nanoparticles of noble

methods such as evaporation/condensation and laser

metals such as gold and silver displayed noticeably

ablation. The second one is a chemical approach in

varied physical, chemical and biological properties

which the metal ions in solution are reduced in

from their bulk counterparts. Nano-size particles of

conditions favoring the subsequent formation of small

less than 100 nm in diameter are presently attracting

metal clusters or aggregates [4-6]. Number of methods

increasing interest for the broad variety of new

have been developed for the preparation of metal

applications in diverse fields of industry.[1]
Nanoparticles are of immense scientific significance as

nanoparticles,

they viaduct the gap between bulk materials and

solvent extraction reduction [10], microemulsion

atomic or molecular structures[2]

technique [11] polyol process [12] and alcohol

such

as

photolytic

reduction[7],

radiolytic reduction [8],sonochemical method [9],

reduction [13].
Metal nanoparticles particularly gold and silver have
fascinated significant importance in biotechnology,
bioengineering, textile engineering, water treatment,

Recently, chemist, physicist and material scientists

metal-based consumer products and other areas,

new methods for the synthesis of nanomaterials.

electronic, magnetic, optoelectronics, and information

Physical and chemical properties of these materials

storage, catalysis, optics, sensing, imaging and

are highly size dependent therefore, it is important to

biomedical devices [3].

develop novel techniques for the synthesis of smaller

have shown great significance in the development of

and monodispersed nanomaterials.
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In this paper we have reported a one pot synthesis

to pale yellow followed by the formation of colloidal

method to prepare pure gold and silver nanoparticle

solution, as shown in Figure 1.

using co-precipitation method with uniform size at
ambient condition (air atmosphere and at room
temperature) by sodium borohydride as a reducing
agent.

The

samples

were

characterized

using

transmission electron microscopy (TEM).

II. MATERIALS AND SAMPLE PREPARATION
In the presented work, we have used silver nitrate

Figure 1. The change in sequence of the color of the

(AgNO3), chloroauric acid (HAuCl4.H2O), triply

reduction

distilled water (H2O), 1 % tri-sodium citrate and
NaBH4. All used chemicals were of synthesis grade

formation. (a) After some time during boiling the
liquid changed to pale yellow color. (b) At the end of

and all the solvents are distilled prior to use.

the reaction we have observed the colloidal solution.

Silver nanoparticles were prepared by the reduction of
silver nitrate using co-precipitation process. 1 % tri-

A similar reduction reaction (change in color) was

sodium citrate and NaBH4 are acts like reducing agents

the color changes from pale yellow to blackish purple,
as shown in Figure 2. These colloidal solutions were

for this process.

reaction

during

silver

nanoparticle

observed during gold nanoparticle reaction. However

centrifuged for 10000 rpm and the nanoparticles were
Gold nanoparticles were also prepared by the
reduction reaction using co-precipitation method.

stored in dark bottles which were used for further
characterizations.

Gold chloride (4%) solution and sodium citrate
solution were made in deionized H2O. The addition of
sodium citrate solution to the gold chloride initiated
series of reduction reaction characterised by changes
in the color of the initial gold chloride solution. The
silver and gold nanoparticles were concentrated by
centrifugation of the reaction mixture at 10,000 rpm
for 10 min and then were collected. The obtained
nanoparticles were stored at room temperature in
dark bottles.

III. RESULTS AND DISCUSSION
Previous studies showed that [14-16] several of
reduction reactions are characterized by changes in
the color as the reaction progressed. The Ag
nanoparticles reaction mentioned in this work also
showed the change in color as our reaction progressed
– the solution were transparent liquid and it changed

Figure 2. The change in sequence of the color of the
reduction reaction during gold nanoparticle formation.
(a) After some time during boiling the liquid changed
to pale yellow color. (b) At the end of reaction the
color was changed to blackish purple color.

The changed in color of the both reaction i.e. for
silver nanoparticle and gold nanoparticle confirmed
that the reactions were successfully carried out and on
can expect that the silver and gold nanoparticles were
formed.
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Transmission Electron Microscopy Study

as a reducing agent. The distribution of particles was

Transmission is used as a primary tool to determine

uniformly distributed and the nanoparticles size was ~

physical

20 nm.

characteristics

and

the

size

of

the

nanoparticles. The samples were scan at various scan
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