
 

 

THE DEVELOPMENT OF THE PROCESS 

 TO SYNTHESIZE CARBON NANOTUBES  

FROM BIOGAS 

 

 

 

 
Komathy Vamathevan 

 
(07/ 8205) 

 

 

 
Degree of Master of Science 

 

 

 
Department of Chemical and Process Engineering 

 
University of Moratuwa 

Sri Lanka 
 

 

 
November 2011 



 

 

THE DEVELOPMENT OF THE PROCESS 

 TO SYNTHESIZE CARBON NANOTUBES  

FROM BIOGAS 
 

 

 
Komathy Vamathevan 

 
(07/ 8205) 

 

 
This thesis was submitted to the Department of Chemical and Process Engineering 

of the University of Moratuwa in partial fulfillment of the 

requirements for the Degree of MSc in Sustainable Process Development 

 

 
Department of Chemical and Process Engineering 

 
University of Moratuwa 

Sri Lanka 
 

 

 
November 2011 



i 

 

I declare that this is my own work and this thesis/dissertation does not incorporate 

without acknowledgement any material previously submitted for a Degree or 

Diploma in any University or other institute of higher learning and to the best of my 

knowledge and belief it does not contain any material previously published or written 

by another person except where the acknowledgement is made in the text. 

 

Komathy Vamathevan 

 

Signature:       Date: 

 

 

I hereby grant the University of Moratuwa the right to archive and to make available 

my thesis or dissertation in whole or part in the University Libraries in all forms of 

media, subject to the provisions of the current copyright act of Sri Lanka. I retrain all 

proprietary rights, such as patent rights. I also retain the right to use in future works 

(such as articles or books) all or part of this thesis or dissertation.   

 

 

Komathy Vamathevan 

 

Signature:       Date: 

 

 
 
We have supervised and accepted this thesis/dissertation for the award of the degree 

 

Prof Ajith de Alwis 

 

Signature:       Date: 

 
Dr Manisha Gunasekara 

 

Signature:       Date: 

 



ii 

 

Abstract 
 

Carbon nanotubes are molecular-scale tubes of graphitic carbon with outstanding 
mechanical, electrical, chemical and thermal properties. This thesis explains a simple 
process has been developed to synthesize carbon nanotubes from biogas by the 
method of chemical vapor decomposition. In this process, Ni/SiO2 was used as 
catalyst at 5500C temperatures. The biogas was supplied to the reactor for one hour 
continuously. The final sample was investigated by means of scanning electron 
microscope (SEM).  

The role of catalysts particle, reaction temperature and reaction mechanisms of 
methane decomposition in front of carbon dioxide are also discussed. Further, the 
design, material selection, fabrication and modification of the reactor also discussed   
in this thesis.                                              
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