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Nanastructured porous silicon template (NPSiT) was
successfully prepared from [100] orientation p-doped silicon
(Si) substrate by photo-electrochemically anodization method
with optimization parameters of etching time and annealing
temperature while the rest of parameters were fixed. Uniform
porous structures, optimum surface roughness and high
intensity of photoluminescence (PL) of NPSIiT as an optimized
samples. The optimized NPSiT was used as template to synthesis
vertically aligned carbon nanotubes (VACNT). VACNT were
synthesized on NPSIT using double thermal chemical vapour
deposition (DTCVD) method with camphor oil as carbon source
and ferrocene (Fe) as a catalyst. The synthesis was carried out
by the in-situ catalyst with floated method in a DTCVD reactor
without any pre-treatment of catalyst. The process was called
in-situ catalyst due to same vaporization point, 180°C of
camphor and ferrocene. High percentage of vertically aligned,
smallest diameter, uniform length, high graphite crystallinity
and high growth rate of VACNT on NPSIT has been successfully
synthesized with short synthesis time at 15 min. Single-Walled
Carbon Nanotubes (SWCNT) was found at 15 min synthesis time
gave lowest Ip/lg ratio. Parametric studies were done such as
ratio of catalyst to carbon source, synthesis temperature and
synthesis time to determine optimum parameter in obtain
VACNT on NPSIT. Field emission scanning microscopy (FESEM),
High Resolution Transmission Electron Microscopy (HRTEM),
atomic force microscopy (AFM), Energy Dispersive X-Ray
Spectrometer (EDX), Raman spectroscopy, PL emission, Fourier
transforms infrared spectroscopy (FTIR), Field Electron Emission
Measurements (FEE) were selected for characterization.
The measurements were used to analyse the structural,
morphological, bonding, optical and electrical properties of the
nanomaterials. Growth mechanism of VACNT on NPSIiT based
on experimental observation was discussed. The CNT was
growth at pores and pillar with a mixed top and bottom growth
model has been proposed. The tip growth model was proposed
grow inside the pore while valley growth model was proposed
grow on pillar of NPSIiT. An excellent potential application of
camphor oil based VACNT on NPSIiT as electron field emitter
was demonstrated. Lower turn-on field of 2.80 Vum- at 0.1
mAcm-2 and threshold fields of 3.30 Vum-1 at 1.0 mAcm-2 while
maximum current of 1.20 mAcm-2 at low applied field of 4.40
Vum-1 with good emission stability. It can be concluded that
the VACNT from the bio-hydrocarbon precursor camphor oil
synthesize on optimum NPSIT was stable for applications in field
emission devices such as flat panel displays and LED.
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