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Helium Selectivity of F and H doped Nanoporous
Graphene Membranes in the Presence of Natural Gases:
A DFT Study

Seyedeh Shabnam Daryabarit, Javad Beheshtian 2*, Sakineh Mansourit

1-Tehran Branch, Tehran Center University, Azad Islamic Science, of Faculty Chemistry, of Department
2-Tehran University, Training Teacher Rajaee Shahid Science, of Faculty Chemistry, of Department

Abstract:

Abstract: This paper studies the defects graphene and diffusion of helium gas through nanoporous graphene
membranes in the presence of natural gas. Due to study the doping effect on to the diffusion process, the helium
gas atom passes through the created cavities in the doped nanoporous graphene membranes of CeoH27, CooHao,
CooH24, and Cs7H24F3. Because of Helium is one of the most important industrial gases and its separation is
important in oil, gas and petrochemical industries. the present study can be used as a theoretical study to develop
a new and important industrial method for separation helium in the Presence of Natural Gas. Suitable defective
graphene was used as the selective membrane for helium gas release in the presence of natural gas containing
methane, nitrogen, hydrogen, helium and carbon dioxide. All DFT calculations were performed using the
Gaussian 09 program. The results analysis using (AIM) and (NBO) showed that CsoH24 has the highest
probability of helium passing through natural gas. Finally, the inlet and outlet concentrations of the pore were
investigated to determine the amount of helium. According to this study, it is suggested that this result could be a
good solution for extracting helium from natural gas in oil wells.

Keywords: Defected Graphene, Diffusion, Helium, Doped Nanoporous, Natural Gas
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