fiii Access through your organization Purchase PDF

) =
] Diamond and Related Materials

‘hlli Wolurme 142, Februory 2024, 110735
VIER

.\..fi'
ELS]

The nano-pumping process of C;o molecules
from carbon nanotube at the different
external electric fields and atomic defects: A
molecular dynamics approach
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Abstract

Today, carbon nanotubes are involved in many medical types of research, such as
biosensors and drug delivery. These nanotubes do not pose a problem for the body
regarding toxicity to body cells and triggering the immune system. Manotubes have also
been proven to increase solubility and the possibility of targeted drug delivery. This study
used molecular dynamics simulation to examine the nano-pumping process of the Cog
maolecule in carbon nanotubes at the different electric fields and atomic defects. The

process of Ciy molecule nano-pumping was examined by examining the changes in
kinetic energy, potential energy, entropy, stress, temperature, and internal energy
changes. In the following, the stress on the atomic structure was calculated. For this
purpose, constant electric fields with the magnitudes of 0.01, 0.02, 0.03, 0.05, and 0.1V/A
are used for the atomic structure. The results show that the nano-pumping time of the
Cop molecule in the carbon nanotubes increases by increasing the electric field

magnitude. The results also revealed that the kinetic energy in the structure decreased by
increasing the electric fields, and the potential energy increased. As the potential energy
increased in the atomic structure, the stability increased. Therefore, it is expected that
the C3p molecule nano-pumping time will increase. The following examined the effect of
atomic defiects in an electric field with 2 magnitude of 0.01V/A. For this purpose, the
atomic defects with magnitudes of 1%, 2%, 3%, and 4% were used for carbon nanotubes.
The results revealed that increasing the atomic defecis increased the O molecule nano-
pumping time. Furthermore, the stress on the structure increased by increasing the
atomic defects.



