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Project Title: Synthesis and Characterization
of Carbon nanotubes from biomass as

(pineapple peel)
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ABSTRACT
At present, Thailand is one of the world’s largest producers and exporters of pineapples. In
2021, the average yield per rai was 4,043 kilograms per rai, and the total yield of millions of tons
in the country was 1.98 million tons when processed into canned pineapples in the factory.
There will be leftover material, comprising the outer shell. We studied the synthesis of carbon
nanotubes from pineapple peel waste. In this research, performed the synthesis using the
microwave oven method, starting with preparing the biochar. We sintered a 180 um sample in a
tube furnace at 600 °C for 6 hour and then synthesized the carbon nanotubes. We used biochar
as the starting material and ferrocene as the catalyst. In the synthesis by microwave oven
method, the ratio of biochar to ferrocene was 1:1 (0.1:0.1 by weight). They used glass containers.
They used the microwave oven method to synthesize the 180um pineapple peel at 800 watts,
450 watts, and 100 watts for 60 seconds. A scanning electron microscope, or SEM, was used to
analyze the results and study details of the external structure or surface of the sample. A
transmission electron microscope (TEM) is used to study details. Refine the structure of the
internal composition of the sample. Energy Dispersive X-ray Spectrometer (EDS) for elemental
analysis; Fourier Transform Infrared Spectroscopy (FT-IR) for functional group analysis. Elemental
analysis of EDS elements from the analysis found that the power at 800 watts has a high carbon
content of 84.56 wt%, resulting in a long pipe look. The 450 and 100 watt coils are 79.68 wt%
and 66.25 wt%. Like incomplete tubules, CNTs cannot grow. The analysis shows that at power
levels of 800 watts, 450 watts, and 100 watts, all CNTs can be generated, but the best CNTs are
generated and have the most obvious tubular characteristics at 800 watts. We can conclude

that power influences the formation of carbon nanotubes.



