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In this study, it has been successfully deposited Carbon Nano layers
on glass and silicon substrates using plasma spraying of graphite rods in
an atmosphere of Argon gas and without the presence of a catalyst.
Structural and electrical properties were studied to demonstrate that the
method used lead to the formation of nanotubes. The high-resolution
optical microscopy images of the carbon layer on the glass showed
close forms of carbon nanotubes . We photographed the sample
surfaces using a scanning electron microscope, It has been shown that
the deposited carbon layer with thickness ranging from(10-80nm)
contained nanotubes with diameters of approximately 30 nm . Raman ,
X — rays and x — ray dispersion spectrums included a group of peaks at
certain locations of the spectrum, which gave other confirmation of the
presence of carbon nanotubes . current — voltages measurements using
gold electrodes on both ends of the device was showed semiconductor
behavior of the carbon layer , which becomes more pronounced with
increasing the thickness of the carbon layer. The effect of carbon layer
thickness on the structural and electrical properties of samples was
examined using X-ray spectrum, Raman spectrum, x-ray dispersion and
scanning electron microscopy images , We observed an increase in
grains size and increase in density and diameters of carbon nanotubes
with increasing thickness of the carbon layer, G peak intensity increases
in the Raman spectrum compared to the D peak due to the increase in
the crystalline phase (the non-crystallized phase) with the increase of
thickness . The peaks (002) and (011) in the X-ray spectrum increase
as the carbon layer thickness increase , this means an increase in the
size of the grain density and diameter of the carbon nanotubes which

reflects an increasing in the number of carbon nanotubes walls and



finally x-rays dispersion spectrum showed an increase the carbon

content compared with silicon, which means more of carbon nanotubes .

The effect of the sputtering current flow in the carbon rod on the
electrical and structural properties of the carbon layers with thicknesses
of 20, 40 and 60 nm has been studied. The images of the scanning
electron microscopy and the atomic force microscope of these layers
showed the presence of nanotubes with diameters of 20-30 nm . The
peaks of G and D for all thicknesses indicate the existence of High
purity carbon nanotubes. This study which include different thicknesses
and currents has shown that the thickness of the carbon layer and the
sputtering current influences the structure of the carbon layer , the
increase of plasma current reduce and Impedes the formation of grains,
while increasing thickness led to an increase of grain size , Moreover it
led to the formation of amorphous structure, which is clearly
demonstrated by the spectra of X-ray , Raman spectroscopy and atomic

force microscopy images.

The effect of the distance between the samples and the source in the
electrical and structural properties of the carbon layer for three different
distances was studied for samples in which the thickness of the carbon
layer was constant (20 nm). The samples were studied by scanning
electron microscopy and atomic force microscopy, as well as X-ray and
Raman spectra. At (14.1mm) no nanotubes were shown on the silicon
substrate , this is consistent with the X-ray and Raman spectrum, While
carbon nanotubes are produced in carbon layers for distances (14.3mm,
14.7mm) and this means that at a distance (14.1mm) the high energy

and density of plasma will prevent and distort the carbon layer.



