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ABSTRACT

Given the increasing use of nanotechnology in basic science and engineering and also
discovered the unique properties of nano-tubes and their electronic and magnetic, it will try to take
some of the features of this new material examined.In this research, carbon nanotube Armchair
(5,5) and 5 derived from its beginning in the next step based on B3LYP and AM1 were optimized.
Optimized for greater precision in the results were solely based on B3LYP. The total energy,
electron energy and dipole moment was calculated for these nano-tubes.Orbitals on the structure
of the nanotubes, they would draw. Derivatives of carbon nanotube Armchair (5,5) with displacement
increased to 5 with 5 elements as carbon, phosphorus, was prepared.

One result was that by increasing the number of total phosphorus in the composition of the
absolute amount of energy will increase.Using graph theory of electron energy levels for the four
nano-structure of carbon nanotube derivatives Armchair (5,5) was predictive.
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INTRODUCTION In addition to the small dimensions of the
nanotubes, the high performance and theory can
Carbon nano-tubes, hollow cylinders of have a thousand times the conventional metallic
graphite sheets that they can be due to their small  conductors to carry electric current?.
size (nanometer diameter and micron length) to
consider individual molecules that have a In recent years a wide range of nano-tubes
transitional period at the end of the axle tubes arel.  have been examined. Among the important
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properties of the past research conducted electronic
and mechanical properties it can be noted?®.

Sites in a carbon nanotube can be
generally classified into two main groups of single-
wall carbon nanotube Sites (SWCNTs) and multi-
walled carbon nanotube Sites (MWCNTS) was
classified*>.

Only single-walled carbon nano-tubes and
a simple structure (A sheet of regular hexagonal
Sites) are formed. Some forecasts suggest that the
single layer can be electrically conductive or semi
conductive. The electrical conductivity Depending
on the exact geometry of carbon atoms is high.
Started work on the walls of single of them as a
single phenomenon was named to the theory that
this will progress step by step.

Interest due to the nanotube Sites and
trying to replace single-walled Them in the industry,
based on theoretical calculations, laboratory effects
on mechanical properties and excellent electrical
conductivity such as metals, they are®.

Quantitative relationships between
structure and function, they can manifest with a
useful strategic points. Design at the molecular level
for membranes with smart features and permeability
properties can be controlled using a computer
simulation based on the experience of the test
molecule design and avoid costly and time-
consuming search for the error test’®.

One of the best methods of quantum
dynamics at the molecular level. The calculation
method selected should be done according to what
is above is closer to reality, but more time is needed.
Basic set of mathematical functions alternative to
solve the Schrédinger equation, independent of the
timing system is a multi-electron. A method and a
suitable base that is extremely useful and accurate
B3LYP/6-31G**10,

Material and calculation methods

The nanotube structure using software
ChemBioDraw Ultra 12 was plotted and using
Gaussian 09W software were optimized based on
B3LYP.
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After optimization of these nano-structures
using GaussView 5.0 software input file was
prepared by HyperChem Professional. Ultimate
HyperChem Professional software optimization with
AM1 method did*2.

Compounds studied in this section is
visible in Table 1 is noteworthy that the compounds
have been named as a simple way to ease up the
work.

RESULTS AND DISCUSSION

Parmatr a separate study in this research
as a graph was plotted for nano-structures. In
interpreting these results is done.

According to Figure 1 can be seen that
with increasing number of phosphorus atoms
generally increases the total amount of energy.
Another important parameter that was studied is
the electron energy. Curved electron energy change
is visible in Figure 2.

As can be observed with increasing
electron energy phosphorus increase in nano-tubes.
Another important parameter is the dipole moment
according to Figures 3 and 4 will be discussed on
the curve changes.

As can be seen in Figure 3, the dipole
moment is close to zero when no phosphorus is
combined with the addition of phosphorus can be
observed first that the dipole moment increases
sharply due to the nanotube is more polar, But after
4 p dipole moment of the greatly reduced and The
resultant torque vector due to the neutral
phosphorus atoms are polarized. Figure 4 gives us
a better view of these changes.

As we have symmetry orbitals in Armchair
nanotubes are relatively high polar moment of this
structure is very weak, so the overall outcome is
close to zero. But in 1-P- Armchair nanotubes can
be observed that due to a phosphorus atom in the
compound symmetry severely cluttered and thus
greatly enhanced dipole moment*“.

The appropriate regression changes the
electron energy is close to an electron energy values
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Table 1: Nanotubes studied

MName of Manotube structure Mame of Manotube structure
nanotubes nanotubes
Armehair FP-
Armchair
1-pP- 4p-
Armehair Armchair
2-P- 5P
Armehair Armehair

-17400

-172080

-17000

-16800

-16608 -

-16400

-16200

-16000

Table 2: Electron energy values predicted
for the new nanotube derivatives

(Kcal/mol)
5223158- 6-P- Armchair
-5248822 7-P- Armchair
-5271192 8-P- Armchair
-5290268 9-P- Armchair

(Ml fimol)
= mma total energy

% 7
Wumber offphosphorus atoms
Yo, B 5 [

Fig. 1: Diagram of total energy changes to increase the number of phosphorus atoms in the nanotube
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Fig. 2: Diagram of the electron energy changes increase
the number of phosphorus atoms in the nanotube
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Fig. 3: Diagram of the dipole moment changes to
increase the number of phosphorus atoms in the nanotube
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Fig. 4: Figure orbitals nano-tubes (a) Armchair (b) 1-P-Armchair (c) 2-P-Armchair

using graph theory for nano-tube 4 was expected.
The data is given in Table 2.

CONCLUSION

In this study, the optimal structure Armchair
was 6 nanotubes and semi-empirical AM1 method
and B3LYP method using the theory of quantum
was savable.

The total energy, electron energy and
dipole moment of the nanotube was calculated.

With the increasing number of phosphorus
atoms in the nano-structure increases the dipole
moment is increased until the resultant dipole
moment is in one direction.

The increasing number of phosphorus
atoms in the nanotubes relative increase in
absolute total energy is the electron energy.
Other results of this study was to obtain structural
relationship with the electron energy using the
QSAR And electron energy levels for the four other
nanotubes were predicted on the basis of this
method.
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