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Abstract 
Green chemistry is the implementation of the principles aiming at the elimination of the environment pollution. The development of effective catalysts is one of the basic concepts of green chemistry, because they reduce negative ecological impacts by increasing the process selectivity. The advances in nanotechnology manifest a new era in catalysis and provide the tools for the fulfillment of green chemistry requirements. Nanocatalysts have high activity, selectivity and productivity coupled with the ease of catalyst recovery. Nowadays nanoparticles (NPs) are the most important industrial catalysts and have wider application ranging from chemical manufacturing to energy conversion and storage. The nanoscale size, shape and an exceptionally large surface area to volume ratio provide unique properties of the nanocatalysts. The selectivity and activity of nanocatalysts depends on nanocrystal size and morphology as well on their composition. Therefore, efficient control of the NPs properties mentioned above is a task of paramount importance in order to create the advanced catalytic systems in line with Green chemistry philosophy. This work aims at the elucidation of the separate role of the factors contributing in nanocatalysts activity and selectivity, i.e. size, shape, and support or ligand effects. Our approach involves the controllable preparation of the nanocatalysts composed of Pd, Fe, Au, and Co nanoparticles with different sizes (1 – 40 nm) and diverse morphologies supported on the inorganic (TiO2, mesoporous MCM silica) materials, actviated carbon and porous coordination polymers using various techniques. We tested the novel nanocatalysts in different important reactions, i.e. hydroamination, hydrogenation, carbonylation and Fisher-Tropsh synthesis. This study results to differentiate the strong impact of the NPs size, shape, and composition on the nanocatalysts performance, that is particular for each studied reaction. Thus, our findings pave the way to the better administration of the nanocatalysts activity and selectivity for the atom-economy, wasteless and energy–efficient processes. 
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