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Influence of synthesis time on the preparation of CNTs by flame

method and its growth mechanism
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Abstract The catalyst of the experiment was Fe/Mo/Al, Oy, the carbon nanotubes were synthesized by flame
method. The influence of synthesis time on the growth of CNTs and the growth mechanism were emphatically
discussed. Through the detailed observation and analysis of SEM, EDS, carbon yield and Raman, the results shown that
the catalyst distribution was more uniform and the particle size was obviously smaller after reduction. The surface of the
catalyst was rougher and the detected iron content was significantly increased, this indicated that the reduction of
hydrogen had an important effect on the catalyst and played an important role in the synthesis of CNTs. When the
synthesis time was relatively short, the tube clusters were less and the length and quality of CNTs were poor most
catalysts had plush substances on the surface,indicating that the growth mechanism of CNTs was in accordance with
the “dissolution-diffusion-precipitation” model. The length and density of CNTs increased significantly when the
synthesis time increased to 5 to 6 minutes,and the impurities in the synthesized CNTs decreased obviously. When the
synthesis time was more than 7 minutes, the density and yield of the tube cluster still increased, however, there were
more impurities in the CNTs due to the agglomeration of catalysts resulted from excessive synthesis time. Therefore,
the synthesis time should not be too short and too long,CNTs with better yield and quality can be synthesized when the
synthesis time was kept for 5 to 6 mintues.
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