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Nano-skeletal formation from decagonal quasicrystalline surface
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Quasicrystal (QC) is a new form of material that differ from amorphous and crystalline materials, as it possess a perfect long
range translational and orientational ordering though it lacks of periodicity in atomic structure [1]. In addition to stability at
high temperature and high strength and also the participation of catalytic elements (such as Fe, Cu, Co, Cr, Ni, etc. in many
Al-based QCs), provides the additional features to QCs to be used as a catalyst [2]. The effectiveness of catalysis depends
critically on the high interface area between the catalyst and the reactant (gases or liquids) [3]. Consequently, research has
recently been undertaken on the processing of catalysts with nanometer sized porous structure. Here, we have studied the
surface microstructure, chemical composition and structural characteristics of the conventionally solidified Al-Cu-Co alloys
with nominal composition of AI65Cu15C020 and AI65Cu20Co15 during the chemical leaching. The surface of polygrain Al-Cu-
Co decagonal quasicrystals was leached with 2.5 mole Na2CO3 solution for various leaching times. The resulting surfaces
were investigated by x-ray diffraction, scanning electron microscopy and transmission electron microscopy techniques. The
energy dispersive x-ray analysis was employed to find the chemical composition of the leached surface. The results show
that the leaching treatment changes the crystallographic structure of the leached surface from the quasicrystalline to
crystalline. The formation of the skeletal structure was observed at the surface due to removal of Al from the lattice sites.
This skeletal structure was consisting of finely distributed nano-particles of metal and their associated oxides structure (Cu,
Co, Cu20 and CuO) with pores. The polycrystalline nature of these of these nano particles was confirmed by the selected
area diffraction patterns. Attempts will be made to discuss the mechanism of the formation of nanoparticles.
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