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Research interests or topics offered for PhD research (no more than 2000 characters)

In the study of objects of cultural heritage such as textiles and paints, the identification of the materials plays an
important role. This is a huge challenge for scientists and requires application of advanced analytical techniques. The
identification of colouring substances present in historical objects provides relevant information for a wide range of
specialists dealing with works of art. Knowledge about natural dyes in historical objects is helpful for the development of
effective and appropriate conservation strategies, to determine the origin of an artefact, as well as to obtain historical
information necessary for the purposes of documenting an artwork and determining a work’s authenticity. The isolation
and identification of dyestuffs from paints used by artists is complicated and time-consuming. The natural organic dyes
extracted from plants, insects or shellfish, due to their origin, often exist in glycosidic form. In order to properly identify
colouring substances, it is necessary to isolate them from the matrix without changing the primary structure of the
colouring substances. For this reason, the use of a mild and also effective extraction method plays a key role. The aim of
the research work is to develop a universal method of isolating and identifying the dyestuffs’ different matrixes using
liquid chromatography coupled with mass spectrometry.
Over the course of the PhD research, basic tasks will be performed:
• development of method for the isolation of colouring substances from paint, textiles and dye raw materials
• development of a universal method of identification of colouring substances using LC-MS
• performing a spectrochromatographic analysis of dyestuffs present in extracts of dye raw materials
• identification of dyestuffs and its phoand biodegradation products present in the historical paints and textiles
• identification of mordants and types of historical threads using SEM-EDS and FTIR techniques.
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Over the course of the PhD research, basic tasks will be performed:
• development of method for the isolation of colouring substances from paint, textiles and dye raw materials;
• development of a universal method of identification of colouring substances using LC-MS techniques;
• performing a spectrochromatographic analysis of dyestuffs present in extracts of dye raw materials;
• identification of dyestuffs and its phoand biodegradation products present in the historical paints and textiles ;
• identification of mordants and types of historical threads using SEM-EDS and FTIR techniques.
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iv Select the role in the project: PI stands for principal investigator (refers to the holder of an independent grant and the lead
researcher for the grant project), Co-I for co-investigator (Co-I assists the principal investigator in the management and
leadership of the research project), R for researcher
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