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Abstract : A very simple strategy known as wet chemical method for preparing

inorganic CdO nano rods under ambient aqueous condition is presented. The

CdO nano particles were harvested by adding a highly concentrated solution of
one reactant to a solution of another reactant without adding any capping or

surfactant agent. The as obtained nano rods were characterized using X-Ray

Powdered Diffraction (XRPD), Fourier Transform Infra- Red (FTIR) and UV-

Vis-NIR analyses. The results are presented in detail.
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1. Introduction

Over the past decade one dimensional (1D) nanostructures such as nanowires, nano rods,
nano belts and nanotubes have been concentrated in research and material manufacturing

because of their unique physico-chemical properties, which are different from those zero
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dimensional particles and potential applications as building blocks for nano device construction
[1-2]. Till date several methods have been employed to build 1D nano structures, such as
template — directed synthesis, vapour liquid solid (VLS) growth, solvo thermal synthesis, and
organization of nano particles, reverse micelle technique etc., [3-13]. Hence for synthesizing
inorganic nano particles precursors and capping agents have an immediate effect for the reaction
process so as to attain nano products. Therefore wet chemical method is a simple and an ideal
method to prepare nano particles. CdO is a well known semi conductor for its wide band gap
of 2.3 eV and a very exciton binding energy at room temperature. As a consequence, it
possesses unique optical and electronic properties which stimulate wide research interest in
potential applications. Recently various inorganic nano particles have been designed and reported
by many of the authors [ 14-17]. Motivated by the findings, we herein report the growth and
characterization of CdO nano particles. The as obtained products were characterized by
XRPD, FTIR, and UV- Vis-NIR analyses.

2. Materials and methods

All chemicals used in this work are of analytical grade reagents from E- merck. They were

used as received without further purification.
2.1. Synthesis of CdO nano particles

Under constant stirring of NaOH solution (1M) at room temperature, Cadmium nitrate solution
(0.5M) was added drop wise for 20 minutes. Stirring was continued for 2 hours till a white

precipitate was deposited at the bottom of the flask. The reaction process is as follows :
Cd(NO3),.6H, O +2NaOH — Cd(OH), +2NaNO; + 6H,0
Cd(OH), + 2H,0 — Cd*" +20H + 2H,0 — Cd(OH),> + 2H"

Cd(OH);> — CdO + H,0 +20H

The as obtained precipitate was then filtered and washed 2-3 times with the distilled water.
Then the powdered sample was dried at 70° in a muffle furnace and was used for further

characterizations.
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2.2. Characterization

The X- Ray diffraction data were collected on a PAN analytical diffractometer using Cuk
radiation over an angular range of 2(° <26 < 60°. UV- Visible absorption data of the sample
was carried out using Elmer lambda - 35 spectrometer in the wavelength range 190 - 1100 nm
to study the optical absorption. Further, the functional groups in the molecule were identified
using Brukker IFS 66V spectrometer in the frequency range 400 - 4000 cnt' using KBr pellet
technique.

2.2.1. X- ray Powder diffraction (XRPD) analysis

A typical XRPD pattern of the as prepared CdO nano rods is shown in Fig.1. From the
spectrum it is clear that all the diffraction peaks are intense and very sharp. Furthermore no
impurities were detected in the XRPD spectrogram. The particle size was determined from
the width of XRPD peaks using Debye — Scherrer formula [18].

d=0.89\ [/ Bcoso

Where f is the function width half maximum (FWHM), 6 is the diffraction angle, d is the
average crystalline grain size and A is the wavelength of x- rays. The estimated grain size of the
as synthesis nano rods were found to vary in the range 56-75nm. Fig 1 shows the estimated
x—ray grain size of CdO nano rod (55.6m) obtained from FWHM of peak corresponding to
26=(37.8911°). From this it may be attributed that CdO might have a strong bonding between
Cd and O atoms.
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Fig.1. XRPD spectrum of CdO nanorods



64 Synthesis and Characterization studies of CdO nano rods by wet chemical method

2.2.2. FTIR analysis (FTIR)
The Fourier Transform Infra-Red (FTIR) spectrum of the as obtained CdO nano rods is
shown in Fig. 2. The FTIR spectrum of the CdO nano rods was recorded in the frequency
region at aresolution of 4 cnr! and with a scanning speed of 2 mm/s which was used in KBr
phase. The recorded FTIR spectra were compared with standard spectra of functional groups.
The FTIR peaks at 464 cm' and 841 cmr' is the characteristics vibration of Cd-O.
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Fig.2. FTIR spectrum of CdO nanorods

2.2.3. UV- vis —NIR analysis

UV visible spectroscopy was carried out to study further the optical property of the nano
rods. The room temperature UV- absorption spectra of CdO nano rods is shown in Fig.3.
The spectrum shows a prominent exciton band at 228 nm corresponding to the CdO nano
structures. This absorption in the visible range of wavelength implies that there may exist more

defect energy levels in the as obtained CdO nano rods due to specific experimental synthesis

condition.
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Fig.3. UV-vis-NIR spectrum of CdO nanorods

3. Conclusion

We have tried to demonstrate a simple method for synthesising CdO nano rods by wet
chemical method successfully. The particle size of the CdO nano rods were estimated using
XRPD analysis. The various functional groups in the molecule were identified using FTIR
spectral analysis. The quantum size confinement effect was elucidated by UV —vis- NIR spectral

analysis.
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