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In this contribution the formation of carbon nanotubes from a-(Al;.Fe,),0; oxide
powders containing different amounts of iron is examined. These oxide powders were
prepared by combustion of oxinates and characterized in detail in an earlier report. Three
different ways of growing CNTs were applied: (i) from the starting solid solutions, o-(Al;-
«Fey)203; (i1) from a self-supported solid-solution foam; and (iii) from a self-supported solid-
solution foam and using a commercial ceramic foam impregnated by Mo,O;. Upon reduction
during heating at 5 °C/min up to 1025 °C in H,o/CH4 of the oxide powders nanometric Fe
particles, which are thought to be active for the in-situ nucleation and growth of carbon
nanotubes, are formed. The post-reaction phases as identified by Mdssbauer spectroscopy
(Fig. 1) are a-Fe, FesC, y-Fe-C, a-(AlFe),0s, Fe,.,C, alloy and Fe*"-bearing phase. These
two last components are not present in all of the spectra of the CNT-nanocomposite samples.
The most important aspect of this series of experiments was that, for each of the applied
synthesis routes, almost no undesirable carbon forms were detected in the nanocomposite
powders obtained from oxide solid solutions containing more than 2 cat.% Fe. In addition to
Mossbauer spectroscopy, the powders were characterized by X-ray diffraction, Raman
spectroscopy, carbon analysis and electron microscopy.
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Fig. 1: Typical Mdssbauer spectra of the CNTs-Fe/Al,0O3; nanocomposite powders measured at 295 K and 15 K.
a-Fe (white); Fe;C (gray); y-Fe-C (dark gray); and a-(Al,Fe),03 doublet (light gray).
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