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In this research project, synthesis of carbon nanotubes from a mixture of ferrocene and

Abstract

glycerine, which is a by-product of biodiesel production process, has been conducted by varying
the molar ratio of glycerine to ferrocene. It was found that at 850°C, the increase in the glycerine as
the carbon sofxrce resulted in the elevated production of carbon nanotubes of which diameters became
bigger with shorter length. The increase in amorphous carbon was also detected with the increase
in the glycerine molar ratio because of the insufficient iron catalyst amount. .

Preparation of carbon nanoparticle/PMMA composite could be achieved by adding
the synthesized carbon nanotubes into MMA. Based on thermal analyses, the prepared composites
exhibited an improved thermal stability when compared with bare PMMA. With an increase in
the amount of carbon nanotubes, the network of entangling carbon nanotubes became more aligned,
leading to a significant increase in electrical conductivity of the composite material.

In the main part of the research project, gas sensors containing polymeric composite of
the synthesized carbon nanotubes and PMMA were fabricated using screen printing method.
Based on electrical analyses, the initial impedance of the fabricated sensors was strongly dependent
upon the content of carbon nanotubes added into the composites. The higher content of
the carbon nanotubes were, the lower the initial impedance was. This is resulted from the formation
of entangling carbon nanoparticle network which could enhaan: the electron transfer.
After being exposed to toluene, the electrical impedance of the fabricated sensor became higher due
to the penetration of toluene into the m;nrix of PMMA, resulted in the swelling of polymer which
destroyed the entangling carbon nanoparticle network and increased the electron transfer resistance.
Therefore, such change of the electrical impedance of the sensor could be interpreted as the adsorbed

gas amount, which could be employed for gas detecting application.
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