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ABSTRACT

The synthesis of aligned carbon nanotubes (CNTs) using thermal chemical vapor deposition
(TCVD) and C,H,/H; as gas sources was studied in this work. Multi-wall CNTs (MCNTs) were grown
on MgO substrates, which also act as a buffer layer, by TCVD process using an evaporated Ni layer
(10 nm) as a catalyst. The effects of the process parameters such as the growth temperature, the
hydrogen pretreatment time and the ratio of C,H,/H, source gases on the synthesized MCNTs were
investigated. The morphology and emission properties of the grown MCNTs were observed and
characterized using field-emission scanning electron microscope (FESEM), high-resolution
transmission electron microscope (HRTEM), Raman spectroscopy, and the [-V measurement. Our
result shows that, at the growth temperature of 800 ‘C , C,H,/H, ratio of 10/40 (sccm) and
pre-annealed under H, ambience for 30 minutes, we can grow well-aligned MCNTs in large scale. The
length of 24.842.2 pum of these MCNTs was achieved. HRTEM observation revealed that these
MCNTs have a tubular structure whose tube-wall was composed of 8 to 12 layers of parallel graphene.
Besides, the I-V measurement showed that they have good field emission property with a turn-on
voltage (for a current density of 0.01 mA) of 3.1 V/um.
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