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Abstract
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Abstract : Single-walled carbon (SWNT) has been well known as one of the wonderful
nanomaterials, which has very interesting properties. It has been recognized as special one-
dimensional material fruitful with many promising properties. The experimental and theoretical
studies have revealed its great physical, optical, and electrical properties. By utilizing catalyst
support, mass production processes on SWNT synthesis have been commercialized, which provide
good quality SWNTs for the next step of applications. Modifying electrical and optical properties of
SWNTs has been obtained by many methods such as structure controlling, or chemical doping.
Because of their intrinsic electrical property, those nanotubes have been given an emphasis on
many applications. Tuning of electrical and optical properties of SWNTs during synthesis is a long
standing goal in the chemical vapor deposition (CVD) synthesis of SWNTs. The direct synthesized
SWNTs by conventional methods are inherently devoid of chirality control. Still, the electronic
structures may be controlled indirectly by narrowing the diameter range to confine only the desired
chiralities. By doping, SWNT properties can also be modified to be either metallic or
semiconducting, depending on desired applications. Confinement of number of possible chirality, as
well as, doping effect have consequently drawn intensively attention. In this study, the influence of
nitrogen (N) doping on SWNT diameter structure was studied. It was found that nanotube diameter
could be reduced by introducing N during synthesis process. By introducing N during CVD
synthesis, N, molecules could be produced as by-product of chemical process. Upon switching
feedstock introduction, SWNTs with different diameters could be obtained. The interface connection
between tube-to-tube was investigated by tracing the migration of N, along the tube. Furthermore,

the application of SWNTs on photovoltaic devices was also demonstrated.
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