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Abstract:

Biological ionic channels play a key role in many cellular transport
phenomena. Also desalination of seawater and brackish water is becoming an
increasingly important means to address the scarcity of fresh water resources in
the world. Therefore in this research, ion channels structure and water
desalination systems have been considered, and selective and controllable ion
passage through carbon and boron nitride nanotubes has been investigated using
density functional theory and molecular dynamics simulation. The simulated
systems composed of a carbon, or boron nitride nanotube inserted in a
membrane immersed in the aqueous ionic solution. The water structure inside
nanotubes has been analyzed and the retention time of the ions, the radial
distribution functions and normalized transport rate of water with respect to the
number of transported ions have been calculated. The results show that the
permeation of ions across the nanotubes is dependent on the diameter of the
considered nanotubes. Furthermore, relationship between temperature and
pressure with permeation of water molecules through nanotubes has been
investigated. In the other section, we investigate the fullerene (C60)
encapsulated in boron nitride nanotubes using molecular dynamics simulation,
as a model for nano switch’s.

Key Words:
Molecular Dynamics Simulation, Carbon Nanotube, Boron Nitride
Nanotube, Density Functional Theory, lon Channels
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