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In order to optimize a growth method of carbon nanotubes (CNTS) in the Si/SiC porous ceramic cavities

based on a chemical vapor deposition (CVD) method with the use of ferrocene as the catalyst precursor of the

CNT growth, gas components to be generated during the ferrocene decomposition and their generation rates were

investigated by infrared (IR) absorption spectrum analysis using Fourier transform infrared spectroscopy (FTIR).

Comparisons of the CNTs grown at various temperatures for the sublimation and decomposition have indicated

that the CNT film grown in the case that the sublimation and decomposition temperatures were set to 220°C and

700°C, respectively, exhibits the maximum thickness and uniformity. Hydrocarbon species were detected by the

FTIR during the decomposition of ferrocene and catalytic iron particles generated per unit time increase as the

ferrocene sublimation / decomposition temperature increases. In case that the sublimation temperature was set to
300°C, it was too thick CNT carpets grown on the outer surface of substrate for the CVD gas including the

ferrocene vapor to penetrate the CNT carpet, which leads to non-uniform and thin CNT arrays grown on the inside

cavities within the porous substrate.
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Fig. 1 Schematic diagram of CVD furnace.
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Fig. 2 SEM images of CNTs grown on internal surfaces of

porous substrates by the CVD processes where ferrocene was
sublimated at (a) 120, (b) 220, and (c) 300 °C, respectively, and
then was decomposed at 700 C.
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Fig. 3 Respective evolutions of IR absorption intensities for
hydrocarbon species during the preliminary experiments where
ferrocene was sublimated at 120, 220, and 300 °C, respectively,
and then was decomposed at 700 °C without the substrate and
C2Hoa.
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