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Effects of Ni Coated Cordierite Catalyst on Flame Synthesis

of Carbon Nanotubes
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Abstract: Catalyst particles coated uniformly on cordierite surface through dipping-method in nickel
nitrate solution, were used to synthesize carbon nanotubes via methane diffusion flame method. Well-
graphitized carbon nanotubes were synthesized with outer diameters of 30-50nm and length of tens of
micron meter. The results show that diameters of carbon nanotubes are not affected by the size of
particles on substrate surface, which increase with the concentration of dipping solution. When catalyst
particles become denser with dipping time extending, the density of carbon nanotubes increases obviously
with bound morphology. The catalytic mechanism is discussed in detail to propose the growth of carbon

nanotubes and suggests the possible changes of particles during this process.
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Fig. 2 SEM images of catalyst particles and carbon
nanotubes on the cordierite surface

(a) Catalyst particles; (b) Carbon naotubes
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Fig. 3 Typical TEM image of carbon nanotubes
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Fig. 4 Raman spectrum of the as-prepared carbon

nanotubes
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Fig. 5 SEM images of catalyst particles and carbon nanotubes on cordierite surface with different concentrations of

dipping solution

(a)(b) Catalyst particles prepared with 6.5mol/L and 12.5mol/L solution, respectively; (c)(d) Carbon nanotubes grown from the

catalyst particles of (a) and (b), respectively
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Fig. 6 SEM images of catalyst particles and carbon nanotubes on cordierite surface with different dipping times

(a)(b) Catalyst particles prepared by dipping cordierite for 30min and 24h respectively; (c)(d) Carbon nanotubes grown from the

catalyst particles of (a) and (b) respectively
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