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Density functional theory (DFT) calculations were performed to calculate the electric field gradi-
ent (EFG) tensors at the sites of aliminium (3’ Al) and nitrogen (**N) nuclei in an 1 nm of length
(6,0) single-walled aliminium nitride nanotube (AINNT) in three forms of the tubes, i.e. hydrogen-
capped, aliminium-terminated and nitrogen-terminated as representatives of zigzag AINNTs. At first,
each form was optimized at the level of the Becke3,Lee-Yang-Parr (B3LYP) method, 6-311G** ba-
sis set. After, the EFG tensors were calculated at the level of the B3LYP method, 6-311++G** and
individual gauge for localized orbitals (IGLO-II and IGLO-III) types of basis sets in each of the
three optimized forms and were converted to experimentally measurable nuclear quadrupole reso-
nance (NQR) parameters, i.e. quadrupole coupling constant (gcc) and asymmetry parameter (1)g).
The evaluated NQR parameters revealed that the considered model of AINNT can be divided into
four equivalent layers with similar electrostatic properties. With the exception of Al-1, all of the three
other Al layers have almost the same properties, however, N layers show significant differences in the
magnitudes of the NQR parameters in the length of the nanotube. Furthermore, the evaluated NQR
parameters of Al-1 in the Al-terminated form and N-1 in the N-terminated form revealed the different
roles of Al (base agent) and of N (acid agent) in AINNT. All the calculations were carried out using
the GAUSSIAN 98 package program.
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