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Abstract – We investigated the interaction of carbon nanotubes of Ge, Si, Al and B with gas CH4, CO, CO2, O2 and N2 on the
internal as well as the external surface. In the manner it was observed that there occurs adsorption of these gases on the surface of the
nanotubes with alteration of their electric properties showing in this manner the possibility of using these structures as sensors.

Gas sensors based on `functional` nanotubes are frequently related to direct changes of their electric
properties as a response to the interaction with molecules. This has been one of the forms of exploring the
potential of these structures that indicate electronic and mechanical properties different from gas sensors
based on `functional` nanotubes which is frequently correlated to a direct change in their electric properties
as a response to the interaction with molecules. This has been one of the ways of exploring the potential of
these structures that indicate electronic and mechanical properties different from the `non functional`
nanotubes. The changes of these types of nanotubes have been made both theoretically and experimentally
via adsorption of atoms and molecules on nanotubes with substitutional doping. Single wall carbon
nanotubes (SWNTs) with their unidimensional structure are structures that possess the components
necessary to be used as sensors due to the delocalized electronic structure. A high sensibility of the
electronic properties of the SWNTs in the presence of various gases was observed such as H2, NO2 and NH3
[1, 2].
Via the optimized coordinates of the armchair and zigzag nanotubes doping was made with Ge, Si, Al,
N e B in the middle of the structure as well as interactions with CH4, CO, CO2, O2, N2, NH3, NO2 and H2 on
the external surface and on the internal surface of the nanotube as shown in Figure 1.
For the interaction of methane with the carbon nanotube we analyzed the interaction distances
between H and the surface of the structure as well as the C-H Bond distances. It was observed that there
occurs a physical interaction with the C-H Bond at a distance of 1.11 Å.
For the other gas molecules we also observed a physical adsorption with the modification of the
electronic structures of the molecules such as Gap (HOMO-LUMO). This study has indicated that these
species can be used as sensors. The stabilization energy was calculated as the energy differences
according to equation 1 for the methane molecule.
(1)
Nanotube ... CH4 → Nanotube - CH4 ∆ E = E2 (Nanotube ... CH4 ) − E1(Nanotube - CH4 )
The left side of equation 1 represents the interaction of the methane molecule with the carbon
nanotube at a distance of approximately 12 Å which yields an approximation term on the right hand side of
the equation. The variation of energy was calculated via subtraction of energy of the interacting system from
the non interacting system.

Fig. 1Model used for the interaction of gases with carbon nanotubes
a)Ext. surface (b) Internal surrface
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