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Abstract

Title : Study of Gas Adsorption on Single-Walled Carbon Nanotubes

Author : Hossein Azizi

We have studied the gas adsorption on the carbon nanotubes materials. To do so, we
calculate the binding energy of Helium atom on groove and external surface sites on
single-walled carbon nanotube bundle. We make the usage of Lennard-Jones potential
for interaction of adatom and nanotubes. The results show that the groove site has a
significantly higher binding energy than the surface site consistent with the
experimental values. They also indicate an increase in binding energy in the groove
site with increasing radius of the tubes. Furthermore, the effect of curvature on gas
adsorption has been investigated by calculating atoms and molecules’ binding energy
in the interior and outer sites of carbon nanotube as well as on the flat surface.
According to these results the interior site has a significant higher energy in
comparison with outer site and surface. This energy decreases by increasing the radius
of tubes. We have simulated the process of gas adsorption either. we have employed
classical Molecular Dynamics techniques in the NVT ensemble to explore the
temperature dependence of Adsorption Processes. The interaction potential between
carbon atoms, hydrogen — carbon and hydrogen themselves represented by Second
Generation Brenner and Lennard-Jones potentials respectively. The results show that
gas adsorption is more likely to happen in the low temperature which is in the
agreement with experimental results.

Key Words : Gas Adsorption, Carbon Nanotubes, Single — Walled Carbon Nanotube
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** Sorption

" Desorption

Y Adsorption Field
 Physisorption
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