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Nanocomposites of polymer containing metallic nanoparticles (NPs) combine the 

compelling properties of the NPs with the accessible and versatile processability of a 

polymer matrix. Nonetheless, the ability to tailor the distribution and the dimensional 

characteristics of the NPs within the matrix is limited to date. Hence, the aim of this 

thesis is to gain further insights that progress our comprehension of the synthetic 

approaches, the crystallization mechanism and the properties of this class of materials.  

To gain a uniform distribution of Pt atoms throughout the polymer matrix, metallo 

supramolecular polymers (MSPs) were synthesized from the coordination of 

zerovalent platinum atoms as nanocomposite precursors. The exploitation of MSP 

helped to keep the atoms distant from each other until the application of an external 

stimulus (heat or light irradiation). Using three different molecular weights of the 

polymeric core allowed to study the influence of the platinum precursor density and the 

polymer size over the production of NPs and their ultimate characteristics. The in-situ 

X-ray scattering of the formation of the crystalline NPs at different temperatures with 

high temporal resolution helped to disclose thoroughly the mechanism of nonclassical 

crystallization. The study found two different pathways, leading to Pt nanocrystal of 

different dimensional features. The irradiation of the MSP with UV light through a 

photomask allowed the irradiation of only a selected area with a micrometric resolution. 

The consequent removal of the non-irradiated area allowed the generating of a 

spatially-resolved nanocomposite via a convenient and effortless pathway. The 

nanocomposite showed catalytic properties thanks to the presence of Pt NPs. 

Finally, two Ni0 complexes were studied as NP precursors to form polymer 

nanocomposites containing magnetic Ni0 NPs. The nature of the ligands affected their 

intermolecular stacking, the dimensions of the crystalline Ni NPs, the stability of Ni 

towards oxidation and the magnetic properties of the nanocomposite. 
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