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5. CONCLUSION AND FUTURE DIRECTION 
 

In this final chapter, I will conclude by describing the progress made towards this 

goal in terms of my design and experimental work. I will also suggest some future 

research directions that could provide the next steps along the path to synthesis 

carbon nanotubes from biogas practically.   

 

Nanosciences and nanotechnologies are new approaches to research and development 

(R&D) that aim to control the fundamental structure and behaviour of matter at the 

level of atoms and molecules. These fields open up the possibility of understanding 

new phenomena and producing new properties that can be utilised at the micro- and 

macro-scale. Applications of nanotechnology re emerging and will impact on the life 

of every citizen. 

 

5.1. Conclusion 
 

The research focuses on the development of a process to synthesize carbon nanotubes 

from biogas. The Ni/SiO2 Catalyst prepared by a simple process method. The 

designed and fabricated reactor used for methane decomposition on the above 

prepared catalyst. The analysis of the decomposed methane sample shows an 

indication of formation of carbon nanotubes. 

 

In the design of reactor, Inverter is used to obtain the desired design temperature 

within a reasonable period with low power supply. This inverter enhance the function 

and life time of heating elements by controlling the power of heaters and increasing 

the heat spread time..  

 

5.2. Future Work 
 

A number of open problems must be solved to allow the development of a process 

method to synthesis CNTs with long life of catalyst in the cheapest method. These 

problems suggest a variety of research directions that need to be pursued to make this 

process feasible. 
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One such direction would be to continue the same experiments with the same feed 

gas flow for more than three hours at 550 0C and do the sample testing. The feed gas 

was supplied for one hour in current experimental work.  

 

Another possibility would be to prepare different material of catalyst and support 

produced by different techniques and using them to synthesis CNTs from biogas at 

600 – 800 0 C temperatures.  This catalysts and support material is given in Table 1, 

comparison of some Ni-based catalysts of non-oxidative conversion of methane into 

carbon nanotubes.  The aim would be to find a suitable catalyst, reaction temperature 

and support material for the CNTs synthesis from biogas.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


