
STATUS OF THESIS 

Title of thesis 
Synthesis and Characterisation of Carbon Nanotubes Grown 

by Catalytic Method 

I TAN YEE CHECH hereby allow my thesis to be placed at the Information Resource 
Centre (IRC) of Universiti Teknologi PETRONAS (UTP) with the following 
conditions: 

I. The thesis becomes the property ofUTP 

2. The IRC ofUTP may make copies of the thesis for academic purposes only. 

3. This thesis is classified as 

I x [ Non-confidential 

If this thesis is confidential, please state the reason: 

The contents of the thesis will remain confidential for _____ years. 

Remarks on disclosure: 

Endorsed by 

Permanent: 
address 

24, Jalan Tempua 14, 
Bandar Puchong Jaya, 
4 71 00 Puc hong, 
Selangor Darul Ehsan. 

Assoc. Prof. Dr. Norani Muti Mohamed 

Date: 19 JULY 2005 Date: 19 JULY 2005 



APPROVAL PAGE 

UNIVERSITI TEKNOLOGI PETRONAS 

Approval by Supervisor (s) 

The undersigned certify that they have read, and recommend to The Postgraduate 

Studies Programme for acceptance, a thesis entitled "Synthesis and 

Characterisation of Carbon Nanotubes Grown by Catalytic Method" submitted 

by Tan Yee Chech for the fulfilment of the requirements for the degree of 

Master of Science in Electrical and Electronics Engineering. 

19 JULY 2005 

Signature 

Main Supervisor Assoc. Prof. Dr. Norani Muti Mohamed 

Date 19JULY2005 

Co-Supervisor I 

Co-Supervisor 2 



TITLE PAGE 

UNIVERSITI TEKNOLOGI PETRONAS 

Synthesis and Characterisation of Carbon Nanotubes 

Grown by Catalytic Method 

By 

©Tan Yee Chech 

A THESIS 

SUBMITTED TO THE POSTGRADUATE STUDIES PROGRAMME 

AS A REQUIREMENT FOR THE 

DEGREE OF MASTER OF SCIENCE IN 

ELECTRICAL AND ELECTRONICS ENGINEERING 

ELECTRICAL AND ELECTRONICS ENGINEERING PROGRAMME 

BANDAR SERI ISKANDAR, 

PERAK 

JULY, 2005 



DECLARATION 

I hereby declare that the thesis is based on my original work except for quotations and 

citations, which have been duly acknowledged. I also declare that it has not been 

previously or concurrently submitted for any other degree at UTP or other institutions. 

Signature 
~-

--~~"---+---------------··----

Name Tan Y ee Chech 

Date 19 JULY 2005 



ACKNOWLEDGEMENT 

In this disproportionately small section, I would like to thank those people, together 

with those that I unintentionally might forget to mention. First and foremost, I would 

like to thank my supervisor, Associate Professor Dr. Norani Muti Mohamed. Her 

insight, guidance and encouragement were invaluable. Her faith in my abilities often 

exceeded my own. I would like to thank Dr. Abdul Kadir Masrom (Advance Materials 

Research Centre (AMREC), Kulim Hi-tech) for his interest in my work and for being 

source of ideas and inspiration. We have many insightful discussions regarding my 

research. 

Thanks to Mr. Abdul Hakim Hashim and Mr. Suffian Saad from AMREC. Without 

their knowledge, skill and help, I would not have succeeded with this project. 

Dr. Abdul Kadir and them had taught me a lot on materials characterisation. I would 

like to thank Associate Professor Dr. Francis Tay Eng Hong and Dr. Zhang Wei De 

from Institute of Materials Research and Engineering (IMRE), Singapore for teaching 

and sharing their expertise in growing carbon nanotubes (and the daily evening coffee 

talks). 

Specially thanks Dr. Tim Smith from Renishaw pic, United Kingdom for his help and 

explaining the theoretical aspects in Raman spectroscopy characterisation. I would like 

to thank Dr. Chang Wei from Seiko Instruments, Japan for his explanation on atomic 

force microscope characterisation. Thanks also go to The University of Queensland 

chief librarian, Mrs. Karen Borchardt for helping me to get some important research 

papers. 

I would like to thank our wonderful Nanotechnology Laboratory technician, Mr. Rosli 

Mohd for his unlimited support to succeed this project. I should also thank Universiti 

Sains Malaysia for its exceptional facilities and its technicians for giving me 

opportunity to Jearn how to use some of the characterisation tools. 

ii 



I am grateful to all my fellow postgraduate students in Universiti Teknologi 

PETRONAS (UTP) for many useful discussions and the pleasant time. They taught me 

well on how to "work hard and play harder" especially my housemates. I wish them the 

best of luck in their future undertaking. 

Finally, I would like to thank my parents, for giving me this opportunity in the first 

place and thanks all my family for many yawns and blank stares at the mention of word 

nanotube. Their love and support were essential. Last but not least, I thank Miss Chow 

Mee Ling for her support and keeping me motivated. 

This project was funded by UTP Short-term Grant Programme. 

UNIVERS!Tl 
fEKNOLOGl 
PETRONAS 

iii 




























































































































































































































































































































