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Growth and characterization of millimeter tall carbon nanotube forests on pulsed laser deposited catalytic thin films
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   In the last 20 years important results have been achieved in the field of carbon nanotube research, since these materials possess totally unique mechanical and electrical properties, and therefore their application can be very extensive. The most popular method for their synthesis is the catalytic chemical vapor deposition (CCVD). During the process proper selection of the used catalyst allows of the formation of vertically directed carbon nanotubes product, so that additional possibilities arise for further utilization.
   During my work vertically oriented carbon nanotubes were grown with CCVD synthesis over thin film catalyst layers, prepared by pulsed laser deposition method (PLD). The main objectives were to examine the effects of catalyst layers and carbon nanotube synthesis parameters on the size distribution of carbon nanotubes (length, diameter and straightness, respectively).
   This work reviews the necessary background information, the applied methods, their advantages – disadvantages; presents the optimization of the process and the results, as well as two self-developed tools that successfully solved the problems that arose during the work.
   Experimental results revealed that both the layer construction and the CCVD synthesis significantly affect the quality of the final product. The PLD method is an excellent tool to arbitrarily change the structure of the catalyst layer, and this makes the synthesized carbon nanotube forest’s parameters well controlled. This will also allow a better understanding of aligned carbon nanotube structures’ growth and changes their properties in a controlled way.



