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ABSTRACT:

A systematic study of vacancies in single-walled carbon nanotubes and boron nitride
nanotubes was carried out. First principles calculations within the framework of density
functional theory using the CASTEP code are used to optimize fully the geometries of the
systems. The generalized gradient approximation is used for the exchange-correlation
functional. We find that the pristine single-walled carbon nanotubes have lower heats of
formation compared with the boron nitride nanotubes, consistent with other findings. The
zig-zag (8,0) carbon nnaotube has a slightly lower (-3.32 eV) heat of formation compared to
the armchair (8,8) configuration (-3.25 eV). Comparison of the heats of formation of the
vacancy systems is made and we draw conclusions about the relative stability of these
defects. The heats of formation and atomic relaxations of the vacancies are explained as
resulting from the tendency of the affected ions to recover the lost electronic coordination.
For the boron nitride nanotube, we find that the vacancies on the nitrogen and boron site,
namely VN, and VB, are respectively the more stable vacancies in the B- and N-rich
environments. The electronic structure of the single vacancies also depends on the
nanotube chirality.



