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Abstract

Carbon nanotubes were prepared by catalytic decomposition of CHs using Ni-MgO
catalyst at various temperatures. Hp effect on crystallinity and morphology during the
synthesis of carbon nanotubes was investigated. The crystallinity and morphology
were characterized by SEM, TEM, XRD, TGA, and Raman spectroscopy. In addition,
the hydrogen adsorption properties were evaluated by PCT measurement in a
hydrogen pressure range between 1 and 120 bar. The optimal synthesis temperature
of carbon nanotubes was elevated in the presence of Hp although significant
difference of carbon nanotube morphology was not found. It is believed that hydrogen
served as self-cleaner mops the amorphous carbon on the catalyst surface. It is
proved that the carbon nanotubes have multi-walled structure, short length with a
outer diameter of 20 ~40nm and open tips after elimination of the catalyst. The
amount of hydrogen adsorbed in carbon nanotubes is increased as the pressure of
hydrogen is increased and reaches 1.3 wt % under the hydrogen pressure of 120 bar
at room temperature.
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Fig.1. TEM image and XRD pattern of Ni-MgO catalyst.
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Fig. 2. The yield of carbon nanotubes synthesized by different conditions
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Fig. 3. XRD patterns of carbon nanotubes synthesized (a) at 650°C using CHs gas only, and (b)
at 700C using CH4 and Hz mixture gas before and after elimination of catalyst.
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Fig. 5. SEM images of carbon nanotubes
prepared by using (a) only CHy gas at 65
0C, and (b) mixture gas of CHy and Hy at

700°C.

Fig. 4. TGA profiles of carbon nanotubes after
heat treatment. A black arrow indicates the
expiring temperature of the amorphous

carbon.
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Fig. 7. Raman spectra of carbon nanotubes

Fig. 6. TEM image prepared by using CH4 gas using CHs gas.
at 650C after elimination of catalyst.
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Fig. 8. Schematic diagram of the apparatus used for the measurements of hydrogen
adsorption amount in carbon nanoctubes.
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Fig. 9. The hydrogen adsorption amount
dependent on the hydrogen pressure for
carbon nanotubes synthesized at the 6507C.
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