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Abstract: Polymer derived ceramics, PDCs, are a group of silicon-based ceramic materials that 

are gaining increasing interest. The most common ones are carbide, oxycarbide, oxynitride, or 

silicon nitride. They are characterized by high thermomechanical stability, oxidation and 

chemical resistance, as well as bioactive and catalytic properties. These materials are obtained 

based on the pyrolysis of preceramic precursors, most often organosilicon polymers. Thanks 

to this approach, it is possible to design materials for specific applications. Among these, 

silicon oxycarbide (SiOC) glasses are the most interesting. The so-called black glasses, due to 

their color, are polymer derived ceramics (PDC) of amorphous silica structure where part of 

oxygen was replaced by carbon. This leads to the creation of Si-C/Si-O (C-Si-O) bonds which 

along with free carbon phase influence physical and chemical properties of the material. 

Additional modifications at the level of preceramic precursors with appropriate cations make 

it possible to control the physicochemical properties of the final SiOC glasses, e.g. the addition 

of boron, copper, iron, nickel or aluminum, which significantly influence the possible 

applications of these materials. PDC materials can be obtained in solid form as well as layers 

on various types of substrates. The latter option is especially interesting because it allows 

obtaining protective or protective-conductive coatings that increase the resistance or 

physicochemical properties of the substrate materials. As an exaple improvement in oxidation 

resistance was observed for SiOC-coated TiAl as well as SiOC-coated Crofer 22APU-based 

SOFC interconnects. The addition of aluminum even further enhances the oxidation resistance. 

Thanks to the possibility of adapting chemical properties to specific applications, their range 

of applications (SiOC materials) is extremely wide and includes the already mentioned 

protective and bioactive layers, or the possibility of working as catalyst carriers. 

The key elements in the structural research of PDC materials are spectroscopic methods, 

with particular emphasis on infrared spectroscopy (FT-IR) and Raman imaging. These are non-

destructive methods showing both the process of formation the SiOC system, as well as their 

subsequent protection against corrosion. Thanks to the use of surfaces and cross-section 

chemical imaging methods, it is possible to chemically monitor the course and progress of 

corrosion in ceramic layers, as well as in the metallic materials themselves. 
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