Combined spectroscopic approach for the characterization of pigments used in prehistoric pottery from the region of Western Bulgaria
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This research is concerned with spectroscopic characterization of red and brown pigments used for decoration of Early-Neolithic pottery from the settlement of Buhovo and Galabnik, Western Bulgaria. For determining the elemental and mineral composition of the pigments two complementary analytical techniques are applied – Laser Induced Breakdown Spectroscopy (LIBS) and Fourier Transformed Infrared spectroscopy in Attenuated Total Reflectance mode (ATR-FTIR). The LIBS analysis provides information on elemental composition of pigments and based on the detected elements a semi-quantitative analysis was performed. A statistical method Principal Component Analysis (PCA) was applied on the obtained semi quantitative data in order to classify the objects and to cluster the sherds with similar elemental composition of the decorations. To complement the results from LIBS measurement and identify the minerals in pigments, an ATR-FTIR was applied. On the basis of the results from LIBS and FTIR analysis assumptions about production technology and the raw materials used for manufacture of painted motifs were made. Conclusions on the possible trade routes between the cultures in this specific region and the nearby areas during the Neolithic were drawn.
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