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ABSTRACT

n-Al,O3 is one of the metastable phases of aluminum oxide and known to be a very
important support material for heterogeneous catalysts used extensively in the
chemical industry. This phase is not easy to obtain. In this research, the n-phase is
synthesized using a novel method, the self-propagating combustion (SPC) and the
properties of n-Al,O3 and doped 1n-Al,O3; nanostructured materials were investigated.
The synthesis parameters are optimized to obtain pure and single phase n-Al,Os, -
Al oFep 103 and n-Al; gNig O3 nanomaterials. Materials characteristics inclusive of
thermal behaviour, phase, stoichiometry structure, morphology and crystallite size
were studied. Results showed that the substitution of Al with other metals (Ni, Fe)
without changing the crystal structure affects the characteristics of material as well as
their band energies.In this study, the effect of temperature on the phase formation of
n-AlLOs, n-Al; gFep 03 and n-Al, gNig ;O3 were investigated. It was found that the
annealing temperature has to be optimized to obtain pure n-phase. Pure and single
phase n-Al,O;, n-Al,¢Fep 103 and n-Al; gNip ;O3 were successfully obtained by
annealing for 24 hours at 700 °C to 850 °C, 700 °C to 800 °C, 700 °C to 900 °C,
respectively. The band gap energies for 11-Al,Os, n-Al; 9Fep ;03 and n-Al; gNip 03
nanomaterials are between 6.29 to 6.55 eV, 3.26 to 3.19 eV and 5.6 to 5.96,
respectively Introduction of Fe’* and Ni** jon in the 1n-Al,O3 material can narrow the
band gap of the material. Thus, substitution of Fe’" ions in the crystal lattice can result
in the transformation of aluminium oxide material from insulator to semiconductor
materials.
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