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Synthesis of noble metal nanoparticles with size less than 10 nm immobilized on solid support has seen remarkable growth due to their unusual catalytic properties. So, there is a considerable interest for investigating a general preparative route to engineer aggregation-resistant noble metal nanoparticles for catalytic applications. The present work deals with the organized assemblies of the polyethylenimine (PEI) silane to generate gold, platinum, and gold-platinum (Au-Pt) Bimetallic nanoparticles for electro-catalytic oxidation of methanol. Silicon and glass are the substrates used to functionalize the surface through self-assembly with trimethoxysilylpropyl polyethylenimine (TMSPP) for gold, platinum, and Au-Pt Bimetallic nanoparticle generation, respectively. Once the functional template is formed on the substrate, the specific functional groups on the surface adsorb Au (III) or Pt (IV) ions in solution through electrostatic interactions. This is followed by a reduction step to form in situ Au, Pt, or Au-Pt Bimetallic nanoparticles on the surface. 
Other than Au and Pt nanoparticles, other noble metal nanoparticles, like Ag, is generated as a two-dimensional array of Ag nanoparticles and is also studied in the present work. However, unlike Au and Pt, Ag nanoparticles show their application in Surface Enhanced Raman Spectroscopy (SERS). Silicon and glass are the substrates used to functionalize the surface through self-assembly with N-[(3-trimethoxysilyl)propyl]ethylenediamine triacetic acid (TMSPEDA) for Ag nanoparticle generation, respectively. Once the functional template is formed on the substrate, the specific functional groups on the surface absorb Ag (I) ions in solution through electrostatic interactions. This is followed by a reduction step to form in situ Ag (I) nanoparticles on the surface.
Contact Angle measurements are taken after each step of the protocol to follow hydrophobic or hydrophilic trends on the surface. Structural characterization of the generated nanoparticles is followed by Atomic Force Microscopy (AFM). UV-Visible Spectroscopy is used to determine the optical properties of the nanoparticle arrays. Electrochemical techniques will be used to study the catalytic properties of Au, Pt, and Au-Pt Bimetallic nanoparticles whereas Raman Spectroscopy is used to follow any Raman enhancement of Ag nanoparticles.
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