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Basing on the MD-simulated data the comparison of physicochemical properties of Ni-nanoclusters, as effective elements of catalytic 2D-spacers, and Si-nanoparticles, as quantum dots having excellent optoelectronic characteristics (competitive para to those of GaAs compound), has been carried on. The unique catalytic properties of transition metal clusters are exhibited exclusively in case of their perfect polyhedral forms and nanosize restrictions. The increasing of thermodynamic stability and retaining of functionally designed morphology are important problems for cluster serviceability at high temperatures. To increase the thermostability of Si – or Ge- fullerenelike and nanotube structures at temperatures above 500K some procedures were applied such as intercalation of structure cavities with tetrahedral seeds of the same or another atoms (alkaline, transition metal), hydrogen passivation of floating, dangling and broken covalent bonds. We revealed that regular two shell assembling S45 –clusters, obtained by intercalation of fullerene cavities with tetrahedral 3-9 atomic seeds (e.g., S45 
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 Si7@Si38 or S45 
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 Si9@Si36) were the most thermostable. For the most part of processes of cluster synthesis were undergoing at elevated temperatures with including phase transitions. For this purpose the thermostability of noncrystalline Si-nanoparticles of 300,400, 500 atoms and assembled Si73-cluster Si13@Si60 at the heating from 300K up to 2100 have been studied in the frame of MD method using Stillinger-Weber threebody potential for tetrahedral coordinated Si particles and Tersoff coordination potential for fullerenelike Si73-assembler. To understand the specificity of the structure changes (with comparison of silicon ones) in depending on nature of interatomic bonds and initial structures (fcc, bcc, icosahedral) MD-simulation of thermic evolution and melting of NiN clusters (55
[image: image3.wmf]£

N 
[image: image4.wmf]£

561) was carried on up to 2000K. As for atomic interactions of Ni-clusters the well known EAM potential function was used. It was revealed, that the process of melting of Ni-clusters was essentially differed from silicon one having lower temperatures and broader interval as itself with coexistence of premelting liquidlike state of upper shells and solidlike one of inner (core). That intermediate state of Ni-clusters was characterized by more homogeneous shell distribution of potential energies in comparison with those of Si-clusters. 
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