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Growth of Carbon Nanostructures on Nickel Substrates by

Alcohol Chemical Vapor Deposition
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Abstract

Chemical vapor deposition (CVD), having ethanol vapor as carbon source, is used to synthesize carbon nanotubes on
99.9 wt%Ni polycrystalline materials which act as catalyst bulk metals. At different reaction temperature of 600°C,
700°C, and 800°C, synthesized CNTs on 400x400 and single hole Ni grids are visually investigated by a field-emission
scanning electron microscope and qualitatively analyzed by Raman Spectroscopy. After 20 minutes reaction time of Ni
and ethanol under 1000 sccm Ar carrier gas, densely packed Carbon Nanofibers on the substrate are found at 600°C.
Amorphous carbon deposits abundantly in tubular form at 700°C. Ni grids are oxidized and broken in small pieces at
800°C; thus, it is difficult to spot CNTs. However, nucleation sites of CNTs have been noticed to be at circumferential
surface of nanofibers. Interestingly, we have found accidentally dense CNTs growth at 600°C and 700°C on stainless steel
rings that hold the Ni grids in place. Raman result indicates better quality of CNTs synthesis on the surface at 700°C. This

has promised the CNT growth process on other metals in the near future.

Keywords: Carbon nanotube, CVD growth, Nickel substrate, ethanol
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