Interaction of HF, HBr, HCl and HI molecules with carbon nanotubes
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Abstract
The present work applies the density functional theory (DFT) to study the interactions between armchair (n,n) single walled carbon nanotubes (SWCNTs) and hydrogen halides confined along the nanotube axis and perpendicular to it.  Calculations are performed using the CAM-B3LYP functional. According to the hydrogen halides orientation and the internal diameter of CNTs hollow space, HF, HCl, HBr and HI behave differently. The nanoconfinement alters the charge distribution and the dipolar moment. The encapsulated hydrogen fluoride (HF) molecule is stable along and perpendicular to the nanotubes (5,5) and (6,6) axis.  The hydrogen chloride (HCl), hydrogen bromide (HBr) and hydrogen iodide (HI) form stable systems inside the nanotube (6,6) only at the perpendicular orientation. In addition, other phenomena are observed such as leaving the nanotube or decreasing the bond length of the molecule and even the creation of covalent bind between the guest molecule and the host nanotube.

Povzetek  (Scientific paper)
[bookmark: _GoBack]V tem delu smo s teorijo gostotnega funcionala (DFT)  preučevali  interakcije med armchair (n,n) enojnimi panelnimi ogljikovimi nanocevkami (SWCNT)s in vodikovimi halogenidi, ujetimi  vzdolž osi nanocevk in pravokotno nanjo. Izračune smo izvedli z uporabo  CAM-B3LYP funkcionala. V skladu z orientacijo vodikovih halogenidov in notranjim premerom praznin CNTs, se HF, HCl, HBr in HI različno obnašajo, ker ujetost v nano  praznino spremeni porazdelitev naboja in dipolni moment. Inkapsulirana molekula vodikovega fluorida (HF) je stabilna vzdolž in pravokotno na osi (5,5) in (6,6) nanocevk. Vodikov klorid (HCl), vodikov bromid (HBr) in vodikov jodid (HI) tvorijo stabilne sisteme znotraj (6,6) nanocevk  le v navpični smeri. Poleg tega opazimo druge pojave, kot so zapuščanje nanocevke ali zmanjšanje dolžine vezi molekule in celo tvorbo kovalentne vezi med molekulo in nanocevko.


