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This thesis has concerned a study of the optimization of chemical vapor deposition synthesis

Abstract

conditions for multiwall carbon nanotubes (MWCNTs). MWCNTSs were grown on cobalt catalyst
with thicknesses of 20, 100 and 1000 nm at 700 and 900 °C. The morphology of MWCNTs was
investigated by scanning electron microscope and transmission electron microscope. Observations
on samples produced under our optimized production process, showed that a large number of
MWCNTs bundles were produced. The outer and the innermost diameters of MWCNTSs bundles
were 30 - 80 nm and 1 - 2 nm, respectively. The density of MWCNTs increased when the thickness
of cobalt increased. For the cobalt thickness of 1000 nm, the density and volume of MWCNT;s were
the highest. The microstructures of MWCNTs were studied by a fourier transform raman
spectrometer. The tendencies of the parameters were evaluated by statistical analysis of
experiments. Based on the variant analysis of the raman spectra, the thickness of cobalt and the
temperature of synthesis were significant for the characteristic coherence length and the innermost
diameter of the MWCNTSs. From the regression analysis of the raman spectra, the characteristic
coherence length decreased and the innermost diameter increased for either the thickness of cobalt
increased or the synthesis temperature decreased. The characteristic coherence length of the
MWCNTs was optimal in this experiment for the cobalt thickness of 20 nm and the temperature of

synthesis 900 °C which corresponded to the experimental results.





