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Carbon nanotubes (CNTs) have been considered promising candidates for
numerous mechanical, electrical and thermal applications. However, in
most such applications randomly aligned films of multi-walled carbon
nanotubes (MWCNT) have underperformed the theoretical and measured
limits of aligned structures. The ability to create well-aligned MWCNT
arrays is therefore of great value. We present here a method to grow
such arrays with potentially high levels of control over the morphology
of constituent MWCNTs.

CNT growth was accomplished via chemical vapor deposition (CVD) method.
An iron nitrate sol gel catalyst was spun onto a silicon wafer (100) and
patterned using standard photolithographic techniques. Individual die
cut from the wafer were placed in a horizontal tube furnace for MWCNT
growth. Growth was achieved at 700°C for 30 minutes with an admixture of
H2 and C2H2 (385 sccm and 25 sccm respectively).

Structural characterization was performed using a field emission
scanning electron microscope (FEI Sirion FESEM) and a high-resolution
transmission electron microscope (Tecnai F-20 HRTEM) equipped with an
energy dispersive x-ray spectrometer (EDS). A comparison of
high-resolution SEM micrographs of the patterned catalyst dot array
prior to and immediately following growth suggests the formation of
carbon nanotube arrays. The configuration of the arrays is determined by
the patterned catalyst dots. EDS spectra confirm that iron catalyst
leads the growth of the CNTs. HRTEM analysis of an individual CNT
revealed that the tube consists of 5-6 graphitic layers. In this
presentation, effects of preparation conditions on the morphologies and
internal structures of the CNTs will be discussed.
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