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1. Introduction 

Carbon is one of the most abundant elements found in nature.  It is also one of the elements 
that form the fundamental building blocks of  life on earth. Carbon, in solid, liquid and 
gaseous forms, is a major contributor in many human activities.  Solid forms of carbon have 
a diverse phase diagram ranging from very soft  graphitic to very hard diamond structures. 
These forms are produced through various processes ranging from coking to crystalline 
condensation from gaseous precursors. These diverse processes and the variables that define 
them lead to many different forms of solid carbon including coke, carbon blacks, 
graphitized carbon, pyrocarbon, glossy carbon, active carbon, diamond, fullerenes, carbon 
fibers and the newest identified form- carbon  nanotubes. Carbon nanotubes (CNTs) are one 
of the most elegant arrangements of solid carbon that are elongated structures of C60 
molecules (also known as fullerenes (Kroto, 1987; Kroto et al., 1985)). CNTs were first 
observed by Baker et al. in the 1970s (Baker et al., 1972; , 1973; Oberlin et al., 1976). However, 
these findings did not spark as much interest in the scientific community as that sparked by 
the re-discovery of CNTs by Iijima(Iijima, 19 91). For the last two decades carbon nanotubes 
and their remarkable properties have been extensively studied and different synthesis 
methods have been developed for their production. 
Carbon nanotubes can be classified by the number of concentric walls. A single wall carbon 
nanotube (SWNT) can be visualized as a flat graphene sheet of fullerene (C60) molecules 
rolled up to make a seamless cylinder. C60 molecules are tiny spherical structures (diameter 
of ~ 7 Å) of 60 carbon atoms connected together forming 20 hexagons and 12 pentagons. 
Two halves of the fullerene molecule can be visualized to form the end caps of the nanotube. 
SWNTs exhibit extraordinary physical properties including very high thermal (1750-5800 
W/m-k) and electrical conductivity (resistivity equals ~ 10 -6 �º -m) in the axial direction 
(Hone et al., 1999; Thess et al., 1996) and equally remarkable structural properties such as 
high Young’s modulus (1054 GPa) (Yu et al., 2000). A multi wall carbon nanotube (MWNT) 
can be visualized as a structure with concentric cylinders of increasing diameters with 
correspondingly larger hemispherical end caps  terminating them at each end. MWNTs are 
more commonly found in products of synthesi s than the SWNTs. SWNTs are produced by 
carefully controlling the condensation process. Diameters of SWNTs are, typically a few 
nanometers, and those of MWNTs are generally of tens of nanometers. Another 
classification of CNTs is based on the orientation of the hexagonal (six-member carbon ring) 
in a honeycomb lattice with respect to the axis of the nanotube. Three possible structures 
include armchair, zigzag and chir al, as shown in figure 1. Armchair and zigzag structures 
are achiral, that is, their mirror image is identi cal to the original object. On the other hand, 

www.intechopen.com
























































