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Abstract:

Carbon nanotubes (CNTs) have garnered significant attention recently due to their unique properties
and potential applications in various fields. This thesis explores the synthesis and characterization
of carbon nanotubes, focusing on understanding their properties and investigating their applicability
in diverse fields such as electronics, energy storage, and biomedicine. Various methods of CNT
synthesis will be explored, including chemical vapor deposition (CVD), arc discharge, and laser
ablation. The obtained CNTs will then be characterized using techniques such as scanning electron
microscopy (SEM), transmission electron microscopy (TEM), Raman spectroscopy, and X-ray
diffraction (XRD). The properties of the synthesized CNTs will be correlated with their potential
applications, and the feasibility of integrating CNTs into devices will also be investigated.

Chapter 1: Introduction

- Background on carbon nanotubes and their unique properties

- Overview of potential applications and challenges in synthesizing and characterizing CNTs
- Research objectives and outline of the thesis

Chapter 2: Synthesis of Carbon Nanotubes

- Overview of various synthesis methods, including CVD, arc discharge, and laser ablation
- Detailed description of the chosen synthesis method(s)

- Optimization parameters and experimental procedures

Chapter 3: Characterization Techniques
- Introduction to characterization techniques such as SEM, TEM, Raman spectroscopy, and XRD
- Detailed description of each technique, including sample preparation and data interpretation

Chapter 4: Structural and Physical Characterization of Carbon Nanotubes

- Analysis of structural and physical properties of the synthesized CNTs

- Evaluation of diameter, length, chirality, and morphology using SEM, TEM, and Raman spectroscopy
- Investigation of electrical and thermal conductivity using appropriate measurement techniques

Chapter 5: Investigating Applications of Carbon Nanotubes

- Overview of potential applications of CNTs in electronics, energy storage, and biomedicine
- Evaluation of compatibility and performance of synthesized CNTs for each application

- Discussion on challenges and future prospects for integrating CNTs into devices

Chapter 6: Conclusion and Future Directions

- Summary of the main findings and contributions of the thesis

- Discussion of the significance and implications of the research

- Suggestions for future studies and improvements in the synthesis and characterization processes
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