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Raman spectroscopy and chemometric study of feldspathic 
glass-ceramic for anti-counterfeiting applications  

Silica glass-ceramic materials based on feldspars exhibit an enhanced Raman signal in the region of 1000-2500 
cm-1 for 785 nm excitation wavelengths, consisting of a series of bands associated with luminescent-related 
processes [1-3]. The shapes and intensities depend on the interaction between the glassy and crystalline 
components of the microstructure. This particular response provides these materials with new functionalities 
and innovative applications, as the Raman spectra can be served as security markers for authentication of 
documents and valuables [4]. This study presents the characterization of a series of glass-ceramic materials 
obtained by high temperature sintering (≥900ºC) of mixtures of a glass composition and alumina as nucleating 
agent. The different microstructures obtained from compositional variations of glass/nucleant and sintering 
temperature were analyzed by Raman spectroscopy and high-resolution confocal Raman microscopy. Two 
excitation wavelengths lasers (532 and 785 nm) were employed to discriminate structural and luminescence 
functional signals, respectively, in order to explain the role of glass and crystalline phases in the enhanced 
Raman response. Differences in the Raman spectra, which provide the anti-counterfeiting capability in security 
applications, were quantified by chemometric and spectral correlation studies. In this way, this work 
demonstrates the possibility of manufacturing materials that opening up a new pathway for anti-counterfeiting 
applications. 
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Fig.1 Scheme of the discrimination between structural and functional Raman signal. 


