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Effect of Thickness of Nickel Film for Carbon Nanotubes Growth 

E.F. Antunes  1 , A. O. Lobo2, E. J. Corat l , A.F. Beloto l , V.J. Trava-Airoldi l , A.A. 
Martin 2, M.Vila3, M.C.Ferro3  

Laboratório Associado de Sensores e Materiais - LAS/INPE 
Av. dos Astronautas 1758, 12245-970, São José dos Campos, SP, Brazil 

2Instituto de Pesquisa e Desenvolvimento, IP&D/UN1VAP 
Av. Shishima Hifumi 2911 , 12244-000, São José dos Campos, SP, Brazil 

Universidade de Aveiro - Campus Universitário de Santiago 
3810-193, Aveiro, Portugal 

In this work, we have synthesized dense films of carbon nanotubes by microwave 
plasma in H21N2/CH4 enviroments, on silicon substrates covered by a nickel thin as 
catalyst,.The deposition of nanotubes was carried out in two steps: a) Nanoclusters Formation 
- previously to the deposition of carbon nanotubes, a nickel thin fim, deposited by electron 
beam evaporator, were broken into nanoclusters by microwave plasma bombardment in N2/112 
atmosphere; and b)Synthesis - the synthesis of nanotubes was performed by adding CH,s, in a 
temperature of 750 °C. The thickness pf catalytic fim, were changed (5-10 nm) to study the 
dependence of carbon nanotubes morphology related to size of nanoclusters [1-4]. The 
obtained samples were analysed by scanning electron microscopy (SEM), transmission 
electron microscopy (TEM) and by Raman Spectroscopy (first and second order)[5-7]. In 
Fig.1 e 2 are shown images of typical carbon nanotubes produced and in Fig.3 in their Raman 
Spectra (514nm). 
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