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ABSTRACT

In this study, carbon nanotubes (CNTs) and CNT composite materials were
investigated for understanding of the synthesis condition and their electrical
properties. The study was divided into four sections. Firstly, a study of the synthesis of
single-walled carbon nanotubes (SWNTs) on a quartz substrate by chemical vapor
deposition (CVD) method and using ethanol as a carbon source was carried out. The
substrate was prepared by a dip-coat method and Co was used as a catalyst. SWNTs
were synthesized at temperatures of 700 and 750 °C under a pressure of 10 Torr for 30

min. Characterizations of the as-grown product were performed by scanning electron



microscopy (SEM) and Raman spectroscopy. The results showed that the product was
SWNT bundles. Radial breathing mode (RBM) peaks showed that SWNTs have a
diameter in the range of 0.9 to 1.5 nm. Moreover, an intensity ratio of the D-band
(1350 cm™) and the G-band (1590 cm™) (Ip / Ig) was approximately 0.1 which
confirmed a high purity SWNTs obtained. Resistance measurement at various
temperatures showed that the synthesized SWNT bundles were of semiconductor type.

Secondly, SWNTs were synthesized on a quartz substrate by CVD method and
using n-hexane as a carbon source. The substrates were coated with Co catalyst by a
dip-coat method. The growth was then carried out at 650-800 °C at a pressure in the
range of 5-20 Torr for 30 min. SEM and Raman spectroscopy were used to
characterize the as-grown samples. It was found that the diameter of SWNTs increased
with increasing growth pressure.

Thirdly, electrical properties of SWNT-GNP hybrid structures prepared by
CVD method and using ethanol as a carbon source were investigated. The GNP coated
quartz substrates were coated with Co catalyst by a dip-coat method. The growth was
then carried out at 800 °C under a pressure of 10 Torr for 30 min. Characterizations
have shown larger SWNT diameters with higher negative temperature coefficients for
GNP coated substrates as compared to those of quartz substrates without GNPs. It was
attributed to SWNT-GNP hybrid structures having a higher fraction of semiconductor-
type pathways.

Finally, studies of electrical properties of CNT/polymer films were performed.
MWNTs and SWNTs were dispersed in 3 types of natural polymers, Xanthan gum,

Gellan gum and Triton X-100 solutions. The composite films were prepared by



vi

evaporative casting of CNT dispersions onto plastic substrates at 21 °C. Results
showed that the resistance (R) followed a power law with pressure and the

conductivity for MWNT/polymer films were higher than SWNT/polymer films.
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