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Abstract An optimum route to synthesize ALO,-based composite powders with homogeneous dispersion of
carbon nanotubes (CNTs) was investigated. CNTs/Metal/Al,O, nanocomposite powders were fabricated by ther-
mal chemical vapor deposition of C,H, gas over metal/Al,O, nanocomposite catalyst prepared by selective reduc-
tion of metal oxide/Al,O, powders. The FT-Raman spectroscopy analysis revealed that the CNTs have single- and
multi-walled structure. The CNTs with the diameter of 25-43 nm were homogeneously distributed in the metal/
ALO, powders, and their characteristics were strongly affected by a kind of metal catalyst and catalyst size. The
experimental results show that the composite powder with required size and dispersion of CNTs can be realized by
control of synthesis condition.
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Fig. 1. XRD profiles of the powder mixtures at different
stages of processing; (a) ball-milling, (b) calcination at
400°C for 2 h, (c) hydrogen reduction at 600°C for 1 h and
(d) CNT synthesis at 800°C for 10 min.
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Fig. 3. SEM images of (a) entangled CNTs on Fe/AL,O; nanopowders by attrition mill and (b) homogeneously dispersed

CNTs on Fe/AlL,O; nanopowders by thermal CVD.
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Fig. 4. Average diameter and yield of CNTs with the
amount and kinds of metal catalysts. (a) 2 vol% Ni/ALO,
(b) 5 vol% Ni/ALOj; (c) 2 vol% Fe/ALO, (d) 5 vol% Fe/
Al O, nanocomposite catalyst.
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Fig. 5. Raman spectrum for CNT/Fe/Al, O, nanocomposite
powders.
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Fig. 6. TEM images of CNT/Fe/ALO; nanocomposite pow-
ders. (a) low magnification and (b) high magnification.
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