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ABSTRACT

Density functional theory calculation is carried out to investigate the adsorption characteristics of gas on transition metal-doped single-walled carbon nanotube (TM-SWCNT) to elaborate their potentials as gas storages and sensors. To study the adsorption of ammonia (NH3) and nitrogen dioxide (NO2) on Cr-, Mo-, W-, Mn-, Tc-, and Re-doped SWCNTs, adsorption of carbon dioxide (CO2) and carbonyl sulfide (COS) on  Sc-, Ti-, Cr-, and Mn-doped SWCNTs and adsorption of hydrogen cyanide (HCN) and cyanogens chloride (ClCN) on V-, Nb-, Ta-, Cr-, Mo-, W-, Mn-, Tc-, and Re-doped SWCNTs. The adsorption energies are showed that the adsorption ability of gas adsorption on SWCNT is improved by TM doping in which adsorption ability of NH3 is higher than NO2, adsorption ability of CO2 is higher than COS and adsorption ability of COS and CO2 is depended on TM doping. Compared with gas molecules adsorption on pristine SWCNT, there exist higher charge transfer and higher orbital hybridization upon adsorption on TM-doped SWCNT. Consequently, the TM-doped SWCNT can transform the existence of gas molecules into electrical signal and they could potentially be used as ideal sensors for detection of gas in ambient situation.
