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Abstract

ave been synthesized by using Co-

Copper nanoparticles in the nanometer size h
ts by Citric acid is a new and green

precipitation method. Chemical reduction of copper sal
approach in which Citric acid is used as reducing and capping agent in aqueous medium. The
particle size of the copper nanoparticles was found to be less than 40 nm. The UV-VIS
absorption spectrum shows an absorption band at 256 nm due to Copper nanoparticle powder

sintered at 200°C.The energy band gap of copper nanoparticle calculated by Tauc relation.
Fourier Transform infrared spectroscopy shows the presence of polyhydroxyl structure on the

surface of copper nanoparticles and thus prevents the agglomeration of Copper nanoparticles.
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1. Introduction

Nanotechnology is the most promising technology that can be applied almost all sphere
defense, electronics, transportations heat transfer to sports
both electron and hole in all three dimensions leads to
th decreasing the size of the particle.
g to the band edge

of life, ranging from pharmaceuticals,
and aesthetics. Quantum confinement of
an increase in effective band gap energy of the material wi
band gap of the nanoparticle is tuned and leadin
due to their heat transfer properties such as

high thermal conductivity. Some reducing and capping agents are very expensive and also have
hemical reduction method gives good

toxic effects. Copper nanoparticles production using ¢
results but use of hazardous reducing, costly and protecting agent makes the process toxic in
some cases [2].To avoid the toxicity and to prepare Copper nanoparticles in

we have used citric acid in our chemical reduction process. Citric acid works both as reducing

and protecting agent, which makes the process economical, nontox1
le to synthesize different types of nanomaterials in

rods, wires, thin films etc. Physical and chemical
les. Chemical reduction

By controlling the crystal size,

emission [1].Copper nanoparticles are very attractive

green environment,

¢ and environment friendly.

There are a large number of techniques availab

the form of colloids, clusters, powders, tubes,

methods are two basic techniques for the synthesis of Copper nanopartic
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, Bio analytical areas,
ergy applications [3, 4]. So in the
present study, the influence of citric acid on concentration of CuClL.2H,0 and reaction

electronic, magnetic, catalytic, pharmaceutical cosmetic en

- !

2.1 Synthesis of Copper Nanoparticles

A 25 ml of 1 molar Copper (II) Chloride solutions was prepared by dissolving that copper
salt in de-ionized water. Solutions of 2.0M Citric Acid were prepared in 50 ml de-ionized water
A 25 ml of CuCl,.2H,0 solution were heated continuously at 90°C temperature under vigorous

» Tespectively. The UV-visible optical absorption spectra of
copper nanoparticle were measured in the range 200400 nm. A record Spectrophotometer (BSR
UV-VIS-NIR Model No.UV-1900) was used for these opti

3. Results and Discussion

3.1 FT-IR Spectrophotometer analysis

The interaction of Citric acid, Copper nanoparti
were studied by FT-
represented in Figure 2.
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Fig: 2. FTIR of Copper Nanoparticles
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1609 cm™ and 851 cm’'. The peak found at 3385cm™ due to stret
und at 1709cm™ due to bending vibration of H,0 molecule. These peaks

vibration of water molecules, acidic

-CH; groups (lignin) in aliphatic also

molecule. The peak fo
assigned to hydroxyl, band due to scissor bending

asymmetric stretch and C-H deformations of -CH; or
observed during the reaction[6].
3.2 UV-Visible Spectrophotometer Analysis

The UV-visible optical absorption spectra were measur

spectrophotometer in the range 200-800 nm. A record spectrophotometer (JA
Model No.V-670) was used for these optical measurements of copper nanoparticles.
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Fig:3. The Absorbance Spectra of Copper Nanoparticles
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The UV visible optical absorbance spectra of copper nanoparticles are represented
in Figure 3.1t exhibits a strong absorption band at about 256 nm due to surface Plasmon resonance
in Copper nanoparticles. The optical band gap energy can be calculated using the Tauc relation
[7], the corresponding value of energy band gap of copper nanoparticles was found to be 4.8 eV.
The particle size of the copper nanoparticles was found to be less than 40 nm [8]. As the particle
size increases, the band gap of the nanoparticle materials increases leading to blue shift region.
The optical band gap energy of copper nanoparticles has been reported with Eg=4.2eV [9].Large
band gap energy confirm that the prepared copper nanoparticles exhibits strong quantum
confinement effect.

4. Conclusions

Copper nanoparticles are synthesized by chemical rout. This is a simple, economical and
green method for the synthesis of copper nanoparticles with no toxic and hazardous effect. The
Citric acid protected copper nanoparticle prepared using chemical reduction of cupric chloride.
The FT-IR of copper nanoparticles peaks 3385 cm™, 1709.01 cm™1609 cm™ and 851 em’
lcorrc:spond to hydroxyl, band due to scissor bending vibration of molecular water, acidic
asymmetric stretch and C-H deformations of -CH, or -CH3 groups (lignin) in aliphatic
respectively. The product is of uniform size 30-40 nm and has uniform distribution curve. The
optical energy band gap of copper nanoparticle was observed 4.8 eV. The high stability of
copper nanoparticles was observed for long time, it shows no suspension or sedimentation.
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