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Carbon nanostructures and specifically nanotubes and/or nanofibres, are important materials in
nanotechnology as a prime example of one-dimensional structures. Further development of this technology,
as well as the use of these nanomaterials in a wide range of applications, depends on the availability of these
nanomaterials at reasonable prices and feasible quantities. The aim of this study is the synthesis, modification
and use of nanotubes and/or nanofibres in a range of demanding applications that are mainly used in the
construction sector, exploiting their unique properties. The growth of the carbon nanostructures, their proper
chemical modification which has been selected according to the application, and finally the evaluation of the
properties of the final nanocomposite material in which the nanomaterials are used, have been considered.
For the tailored growth of the fibrous carbon nanostructures, thermal chemical vapor deposition technique
(T-CVD) has been chosen, which is preferable for the synthesis of large amounts of carbon nanotubes, as it
allows easy control of parameters and is accompanied by lower energy requirements [1]. Two main routes of
developing one-dimensional structures have been considered: the supported catalyst approach where,
acetylene is used as carbon source, and catalysts are synthesized in house with transition metals and porous
substrates, as well as the floating catalyst approach, in which both the precursor compound and the carbon
source are simultaneously introduced into the reactor in vapour form [2]. The results from the use of the
produced nanostructures in a range of applications are presented. In particular, nanotubes and/or nanofibers
are first tested in polymer nanocomposites [3], such as epoxy resins [4] and organic coatings [5], in cement
mortars [6], and finally in electronic applications (e.g. supercapacitors) [7].
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