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ABSTRACT

Multi-walled carbon nanotubes were directly grown by thermal chemical vapor
deposition on as received and hydrogen chloride treated Stainless Steel 304
substrates without application of an external catalyst. To study effect of
hydrogen chloride etching on growth of CNTs, three samples were used with
different variations in etching and they were (1) SS 304 substrate dipped and
sonicated in concentrated hydrogen chloride for 10 minutes. (2) SS 304
substrate only dipped in concentrated hydrogen chloride for 10 minutes. (3) SS
304 substrate as received untreated with hydrogen chloride. Synthesis of CNTs
was carried out in a thermal chemical vapor deposition set up with growth
temperature of 800 °C and C,H, as carbon carrier gas. Scanning electron
microscopy observations suggests that carbon nanotubes were there in each
substrate but CNTs coverage density and CNTs diameter was different.
Untreated SS 304 substrate shows maximum CNTs coverage density and
minimum CNTSs diameter. Hydrogen chloride sonicated SS 304 substrate shows

more amorphous carbon and less CNTSs.



Shortforms Used

CNTs Carbon nanotubes

MWCNTs Multi Walled Carbon nanotubes

SWCNTs Single Walled Carbon nanotubes

CVvD Chemical Vapor Deposition

T-CVD Thermal Chemical VVapor Deposition

SS 304 Stainless Steel 304

FESEM Field Emission Scanning Electron Microscopy
AFM Atomic Force Microscopy

EDX Energy-dispersive X-ray spectroscopy



