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SYNTHESIS OF ALIGNED CARBON NANOTUBES ARRAY
BY RADIO FREQUENCY PLASMA-ENHANCED HOT
FILAMENT CHEMICAL VAPOR DEPOSITION

CHEN Yi-Ming,  ZHANG Hai-Yan, ZHU Qing-Feng,
CHEN Yu-Ting, CHEN Lie-Chun, YANG Da-Yong
( Guangdong University of Technology, Faculty of Materials and Energy, Guangzhou 510006 ,China)

Abstract: Aligned carbon nanotubes array was synthesized by plasma-enhanced hot filament chemical vapor deposition by
using nickel nitrate solution-covered silicon as catalyst substrate. The morphology and structure of the carbon nanotubes ar-
ray were characterized by scanning electron microscope( SEM) and transmission electron microscope and Raman spectrum
analysis. SEM images show that the catalyst particles after heat treated in H, —~ N, atmosphere are well-dispersed with even
particle size. The carbon nanotubes array prepared by this method is vertically aligned and the carbon nanotubes are bam-
boo-like multi-walled carbon nanotubes, with the length about 5um.
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BB SEM BRI 1 Bk,

B 1(a) BAEG £ 5d 15min HLb S B9 SEM FE
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Fig. 1 SEM images of the catalyst on Si substrate thermal treated in H, — N, atmosphere for different time
(a) thermal treated for 15min (b) thermal treated for 30min (c) thermal treated for 60min
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(a) 0.1mol/ L (b) 0.5mol/L (¢) 1mol/L
Fig.2 SEM images of the catalyst particles on silicon substrate after thermal treated with nickel nitrate solutions of
different concentrations (a) 0. lmol/L (b) 0.5mol/L (¢) 1mol/L
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Fig.3 SEM images of carbon nanotubes prepared on silicon substrate coated with nickel nitrate solutions of different concentrations.
(a) 0. 1mol/L {b)0.5mol/L (c)Imol/L (d)1mol/L, section
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Fig.4 SEM images of carbon nanotubes prepared on silicon
substrate coated with 1mol/L nickel nitrate solutions (a) mag-
nify 50000 times (b) magnify 200000 times (¢) magnify
2000000 times
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Fig.5 Raman spectra of samples prepared with nickel nitrate
solutions of different concentrations
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