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Abstract 
 

The system under-study is consisting of embedded Ag-nanoparticles 
inside a layer-by-layer polyelectrolyte film composed of polyacrylic acid and 
polyallylamine hydrochloride.  Incorporation of the nanoparticles is achieved 
by diffusion of Ag+ inside the matrix at different pH-values and various 
numbers of adsorbed bi-layers [1], [2], [3]. The formation of metallic Ag 
nanoparticles is realized by reduction in dilute NaBH4 aqueous solution [4].  
The structure of Ag nanoparticles characterised by local distances and 
coordination shells around the absorbing atom was investigated by means of X-
ray Absorption Spectroscopy (XAS).  The analysis of the near edge structure 
reflects the fraction composition of the embedded Ag before, during and after 
the reduction process and highlights the nanoparticle formation at the 
carboxylate sites. The size and the crystallographic properties of the formed 
nanoparticles were investigated by means of HR-TEM while the optical 
properties were monitored in-situ by means of UV-Vis Spectroscopy.  Kinetic 
exchange at the interface of the Ag-nanoparticles and the polymer matrix was 
examined by means of Surface Enhanced Raman Scattering (SERS). 
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