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1 Introduction

This thesis work focus on the production and charaation of Boron doped
Single Walled Carbon Nanotubes. But, from wheresdibe interest in this so
specific kind of material come from?

As will be seen in next chapter “Overview of thesBarch Field”, Carbon
Nanotubes are Carbon allotropes. This means thdto@dNanotubes are one of
the many structures in which Carbon atoms may barozed. The discovery of
Carbon Nanotubes is not of an isolated kind, butaimes from decades of
research of the Carbon community in trying to ustierd the allotropes derived
from Carbon.

Carbon Nanotube is a promising material, and fivas given prominence by
Sumio lijima in his seminal paper [1] in 1991. Latas the scientific community
unraveled this newly discovered material’'s physmalperties, interest increased
in studying it. The reason was that Carbon Nanauylresented unprecedented
new properties, such as the highest Young Modutugl yet being a light
material, and high surface to weight ratio. Othraperties are enhanced electrical
conductance, enhanced optical absorption propeamnesthermal conductance.

These properties make Carbon Nanotubes a promisaigrial, with potential
applications in material science, to make high madaal endurance, and light
composites, chemistry and medicine, to work aslysttg nanoreactors, or drug
deliverers; electronics, as diodes, logic compandigld emitters, sensors, etc.

Notwithstanding the unusual properties, Carbon Nayes come in a variety of

types, and effort is being done to control its picicbn in such a way that only
certain type of Nanotubes would be produced foloaesponding application.

Following this type of reasoning, doping of Carbbanotubes is seen as a
possible way of tailoring Nanotubes with modifieshd yet controlled, physical

properties.

This thesis is devoted into studying the followwagiation of Carbon Nanotubes:
Boron doped Single Walled Carbon Nanotubes.

Since few papers have claimed to have producedhtsrial by chemical vapor
deposition methods, this thesis aims at understgnithis production mechanism,
and characterizing the physical properties of thedpced Carbon Nanotubes.
One interest is to study the viability of controdii doping levels of produced
Boron doped single Walled Carbon Nanotubes. Theroih to understand the
physical properties of this kind of Carbon Nanotibe

This thesis work is divided in five parts, to saintroduction, Overview of the
Research Field, Methodology, Results, and Conatusio

The “Overview of the Research Field” chapter ser@esan introduction to the
state-of-art in the science of Carbon Nanotubes Tain concepts will be
described so that the reader gets acquainted wigh stientific community
findings on the field of research. The productiowgesses, the physical laws
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underlying Carbon Nanotubes, and the scientifimgenecessary for the readers to
understand the subsequent chapters.

The “Methodology” chapter is devoted to describingth deep detail the

experimental setup used for both producing and adterizing Boron doped
single Walled Carbon Nanotubes. Also, the expertsieonducted in the thesis
will be listed, with a motivation as to the expetteesults. The synthesis
apparatus, and steps used to produce the materiddis thesis work will be

detailed. And, finally, the analytical equipment asll as the method used to
characterize the produced samples, in order toepfob the desired effects of
doping Single Walled Carbon Nanotubes will be given

In the “Results” chapter, the experimental resatis analysis will be presented
and discussed in an integrated way, so as to uladershe physics behind the
synthesis mechanism and the doping effects. Thdtsewill be discussed under
the light of the published literature described dhapter “Overview of the

Research Field".

Finally, in the “Conclusion” chapter, a summarytb& main topics seen in this
thesis will be made, and focus will be given to thain experimental results.
Some future research suggestions will be listed.
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