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Carbon nanotubes are one of the most studied materials during last two decades 
due to potential applications that range from nanotechnology to biotechnology. 
Inspite of such a large research effort, their controlled synthesis remains an 
elusive goal. It has been shown that dynamic observations using environmental 
transmission electron microscopy can be used to understand nucleation and 
growth of CNTs. We have applied this technique to understand and control the 
growth rate, structure and morphology of CNT’s formed using Ni/SiO2 catalyst and 
acetylene as the carbon source. Our measurements show that both the structure 
and morphology depend upon the reaction temperature and pressure. Our 
preliminary results also show that reaction temperature, pressure and activity for 
CNT synthesis are also dependent on the nature of the catalyst. This presentation 
will include statistical analysis of in situ real-time observations (videos), controlled 
synthesis of model catalyst particles using electron beam-induced decomposition 
of metal-organic precursors, and the effect of support grids on CNT growth. 
Current limitations and future developments for in situ observations of catalytic 
processes using ESTEM will also be discussed.
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