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(Synthesis of nanocarbon materials for energy material applications)

Among the various carbon-based nanomaterials, carbon nanotubes (CNTs) are considered
one of the most promising materials for renewable energy applications. These properties
make CNTs ideal catalyst supports for electrochemical energy conversion, particularly for
green hydrogen production through water electrolysis. During my two-month research
visit to Meijo University, Japan, I successfully synthesized vertically aligned carbon
nanotubes (VACNTS) on a stainless-steel substrate using an Ir catalyst. Initially, a thin
AlLOs buffer layer was deposited on the stainless-steel substrate by RF sputtering, followed
by the deposition of an ultrathin Ir catalyst layer using an Arc Plus Plasma Deposition

o OE = System. The Al2Os layer acted as a buffer layer, improving catalyst stability and promoting
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the controlled growth of vertically aligned carbon nanotubes. The VACNTs were
synthesized using a LP-HWCVD system at an optimized growth temperature of 850 °C,
with ethanol vapor serving as the carbon precursor. The growth conditions, including
precursor flow rate and temperature, were systematically optimized to obtain uniform and
high-quality CNTs. Raman analysis confirmed the formation of high-quality carbon
nanotubes with various diameters while FE-SEM images revealed vertically aligned
CNTs. To enhance the electrocatalytic activity, an ultrathin layer of 0.3 nm Ir nanoparticles
was deposited onto the VACNTS. The resulting catalyst was evaluated for electrochemical

green hydrogen production.
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