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Abstract:

Carbon nanomaterials show a great promise for energy, biomedical, structural and other applications.' This
presentation describes a variety of carbon nanomaterials, including nanotubes and porous carbide derived carbons,
which are produced by extraction of metals from carbides. This method can generate a broad range of potentially
important carbon nanostructures, which range from diamond to carbon onions and nanotubes. They are known as
Carbide-Derived Carbons (CDC). For example, heating of silicon carbide in vacuum results in ordered graphite
films just a few graphene layers in thickness or aligned nanotubes, depending on the crystal face of SiC, oxygen
partial pressure and annealing temperature. CDC coatings on SiC can be used for a variety of electronic and
tribological applications. Extraction of silicon, boron, aluminum, zirconium or titanium from their respective
carbides by chlorine at 200-1200°C results in the formation of micro- and mesoporous carbons with the specific
surface area up to 2500 m*/g. Porous graphitic carbon (charcoal) has been used in medicine starting from ancient
time and is widely used in numerous applications nowadays. However, only recently we have learnt how to tailor
the pore structure in carbons to optimize them for sorption of various species, ranging from small gas molecules,
such as hydrogen, to fairly large proteins, such as cytokines. CDC technology allows the control of carbon growth
on the atomic level, monolayer by monolayer, with high accuracy. The CDC structure depends on the crystal
structure of the carbide precursor as well as process parameters including temperature, time and environment.
Design of carbon nanomaterials for energy related (supercapacitors and hydrogen storage) and biomedical (blood
cleansing) applications will be particularly addressed in this presentation.
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