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Analysis of catalytic metal particles for high density growth of

carbon nanotubes
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In order to increase the density of carbon nanotubes, we investigated crystal structures of catalytic metallic

nano-particles using the x-ray diffraction (XRD) at SPring-8; BL13XU. We have succeeded in observing the

structure by the grazing incidence XRD method. We conclude that the suppression of particle oxidation leads to

a higher catalytic performance and a higher nanotube density.
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Fig. 1 Schematic diagram of sample assembly.
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Fig. 2 XRD patterns of a nanotube/Co/Ti structure grown
by (a) the oxidation-suppressed method and (b) the
conventional method.
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Fig. 3. Schematic illustration (cross sectional view) of a
MWNT/Co/Ti/Si substrate structure.
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