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In recent years, thiol-functionalized noble metal nanoparticles (MNP-s) have been synthesized, characterized 
and developed to be used in many different fields such as optoelectronics, sensors, catalysis, and biomedicine 
[1]. Gold and silver nanoparticles, composed of a metallic core and a ligand shell show a peculiar optical 
behavior and provide a very powerful tool for biotechnological applications. Mixtures of ligand molecules 
can be used to coat the nanoparticles, controlling the toxicity, the stability and the surface charge density of 
the system. Typically, this is done so that each of the ligand shell components provides a different property 
to the nanoparticles. In this work we present gold and silver nanoparticles functionalized by sodium 3-
mercapto-1-propansulfonate (3MPS) and 2-diethylaminoethanethiol hydrochloride (DEA), chosen on 
purpose for the biomedical applications [2,3]. The MNP-s were synthesized with different thiols molar ratios 
with the aim to investigate the properties of the functionalized nanoparticles.  
The characterization of the nano-systems was carried out investigating the chemical and electronic structures 
at the MNP-organic ligand interface by means of Synchrotron Radiation induced X-ray Photoelectron 
Spectroscopy (SR-XPS). SR-XPS provides information on the local bonding environment of a given species and 
it has been demonstrated to be a unique tool for investigating the nature of the interaction at the capping 
agent/metal nanoparticle interface, as well as the chemical structure of MNPs surface [4,5]. FESEM 
measurements showed dimensions from few nanometers up to 10 nm. The localized surface plasmon 
resonance (LSPR) of the MNP-s allow the use of another useful technique, Surface Enhanced Raman 
Spectroscopy (SERS). In SERS, the Raman intensity diffused by molecules close to a nano-curved metallic 
surface is highly enhanced by the LSPR, allowing the spectroscopical investigation of molecular monolayers 
[6]. Moreover, structural information on the nanosystem has been gathered by means of Nuclear Magnetic 
Resonance (NMR) and Dynamic Light Scattering (DLS). In this work we compared the semi-quantitative SR-
XPS and SERS analysis to obtain a better understanding of the system. The reported results show a possible 
correlation between the molar ratio and the thiol affinity for the metal. In conclusion, the present study 
explores the potential synergy between different techniques in order to give new insights in the field of 
nanomaterials. 
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