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ABSTRACT

Durian is an extremely popular fruit in Thailand and one of the top fruits exported from
the country to markets around the world. Its popularity has resulted in an increase in‘production
every year, which in turn leads to a large amount of durian husks waste being left behind. We
are interested in using this waste to synthesize carbon nanotubes in order to increase their value
and reduce the amount of waste from durian husk. Carbon nanotubes (CNTs) are a type of
nanomaterial formed by the arrangement of carbon atoms in a long. It is a tube-like shape with
a diameter of a few nanometers and made up of rolled-up sheets of graphene. CNTs are
stronger and more ductile than steel, highly flexible, have a large surface area, are lightweight,
and conduct electricity well. These properties make them versatile and suitable for a wide range
of applications. There are several methods for synthesizing carbon nanotubes, and microwave-
assisted synthesis is a simple, cost-effective, and easy-to-perform method. This research aimed
to synthesize carbon nanotubes (CNTs) using durian husks and investigate their morphological,
structural, and compositional properties through microwave-assisted synthesis. The durian husks
were first sifted to obtain particles within three size ranges of 180 - 300 um, 300 um - 1 mm, and
1 - 2.36 mm respectively. The particles were subjected to carbonization through tube furnace
for pyrolysis, resulting in the production of biochar. The process involved subjecting the particles
to tube furnace at 600°C for 1 hour. The biochar was then subjected to a microwave oven at
800 W for 3 minutes, with ferrocene serving as the catalyst for the reaction. Finally, the CNTs

wave obtained from microwave oven method. Afterward, the resulting CNTs were characterized



using various techniques to examine their structural, morphological, and compositional
properties. The samples were analyzed for their physical characteristics using a field-emission
scanning electron microscope (FE-SEM) to examine their structure and a transmission electron
microscope (TEM) to analyze their chemical components. The composition of the CNTs was also
analyzed using an energy-dispersive X-ray spectroscopy (EDS). Additionally, the samples was
analyzed using Fourier-transform infrared spectroscopy (FT-IR) to determine functional groups of
the material. Based on an analysis of the physical characteristics of biomass charcoal, it was
found that the best and most abundant synthesis of CNTs occurred within a particle size range
of 1 -2.36 mm, followed by particle size ranges of 300 um - 1 mm and 180 - 300 pym, which
were the second and third most effective size ranges, respectively. The observed structure had
a tubular shape with a coiled group of clusters resembling a ball of yarn, which was consistent
with the microscopic observations obtained using scanning electron microscopy (SEM). Chemical
composition analysis found that the amount of carbon in the biomass charcoal was 69.81 Wt%,
indicating that the shell of the durian is a source of carbon used in the synthesis of CNTs. The
highest amount of carbon was found in the carbon nanotubes synthesized from the charcoal
particle size range of 1 - 2.36 mm, with a percentage of 85.81 Wt9%, which is consistent with the
results obtained from the FE-SEM microscope, which revealed that the most CNTs were formed
at this size. The second and third highest amounts of carbon were found in the CNTs synthesized
from the particle size ranges of 300 um - 1 mm and 180 - 300 pm. An analysis of the functional
groups found that the vibrations with wave numbers ranging from 812-999 cm™ corresponded to

the C=C functional group, which is produced during the synthesis of CNTs.



