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Preparation and Formation Mechanism of CNTs Array on AAO Template
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Abstract: Alumina template (AAO) was prepared by anodization method. Catalyst Fe particles were carefully de-
posited on the pore-wall of AAO templates by pyrolyzing ferrocence. Chemical vapor deposition (CVD) method
was used to grow well-aligned carbon nanotubes (CNTs) with two open bottoms on template using C,H, as carbon
source. High array of CNTs were obtained. CNTs were immersed in HCI solution and catalyst particles were re-
moved completely. The lower graphite structure of CNTs was characterized by HRTEM and Raman spectrum. The
mechanism is also discussed. The formation of lower graphitized CNTs was mainly due to the orintation effect of
AAO template channel as well as the uneven distribution of Fe catalyst particles on the inner wall of the tem-

plate.
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Fig.1 (a) SEM image of the template surface, (b) SEM image of the template bottom, (¢) SEM of the template channel after

catalyst deposition, (d) Electron diffraction pattern of template after catalyst deposition
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Fig.2 SEM image of CNTs array
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Table 1 EDX of catalyst particle clinging to the wall

of CNTs
Element Weight / % Atom / %
C 74.65 91.48
0 2.81 2.58
Fe 22.55 5.94
Total 100.00 100.00
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Fig.3 HRTEM (a) and Raman spectrum (b) of CNTs
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Fig.4 Schematic diagram for the formation of CNTs on the AAO template
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Table 2 EDX analysis data of CNTs before and after

purification

Before treating with HCI After treating with HCI

Element

Weight / % Atom / % Weight / % Atom / %
C 89.84 97.27 96.41 97.28
0] 0.60 0.29 3.60 2.72
Si 0.96 0.44 — —
Fe 8.60 2.00 — —
Total 100.00 100.00 100.00 100.00
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Fig.5 SEM of CNTs before (a) and after (b) acid treatment
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