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7 In this work, silicon carbide nanofibers (SICNFs) and carbon nanotubes
(CNTs) were synthesized by current heating and chemical vapor deposition methods,
respectively. The synthesis of SICNFs was carried out by using pencil rods and
mixing and rod forming of silica and graphite powers with an optimum ratio by a
hydraulic die forming. The prepared rod was clipped between two copper electrodes
and then gradually heated up to 1,350 °C by passing current through it under
constant flowing argon at atmospheric pressure. Consequently, vapors of the raw
materials diffused from inner to outer rod and formed the product on the rod surface
at which the temperature was lower. In the case of CNTs synthesis, nickel catalyst
in the form of nickel oxide power was coated on a copper sheet and reduced to form
pure nickel powder at 450 °C under flowing ethanol vapor for 30 min. The
temperature was then increased to 700 °C as the synthesis temperature and held for
1 to 24 h under the same ethanol flow rate at atmospheric pressure. The as-grown
products were then measured for their electrical resistance and characterized by
scanning electron microscope, transmission electron microscope, energy dispersive
spectrometer, X-ray diffractrometer and Raman spectrometer.

The results show that high yield synthesis of SiCNFs were obtained by
adding alumina of 1 to 3 wt.% to the raw materials. In this case, a non-uniform layer
thickness of alumina coating on the fibers was observed. The as-grown fibers were
found to be a single-crystalline cubic structure with sizes of 50-200 nm in diameter
and several micrometers in length. CNTs were multi-walled carbon nanotubes
(MWNTSs) with diameter in the range of 20 to 50 nm and length of greater than 10 um.
The obtained weight of CNTs increased with increasing the synthesis time. However,
at the longer synthesis time, the as-grown CNTs were found to be high density of
structural defects.





