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Aim: The main object of the course is the presentation of modern methods of producing advanced 

ceramic materials with specific properties. There will be a specialization in new innovative 

technologies for the production and application of ceramic materials and glasses. The 

relationship between structure and properties of ceramics and electro-ceramics will be 

explained with emphasis on solid state mass transfer and conductivity in ceramic materials. 

We will specialize into the thermal properties of the materials and how they affect the final 

product. Industrial applications of advanced ceramic materials with emphasis on energy 

applications will be developed. The role of production quality, the life cycle of materials, as 

well as the sustainability in the field of advanced ceramic materials and their energy 

applications will be explained. 

 

Content: Upon successful completion of the course the student will be able to know (and apply):  

• Types of ceramics and criteria for separation and grouping of traditional and advanced 

ceramic materials. 

• The production of advanced inorganic and ceramic materials with specific properties. 

• Electrical properties of advanced ceramics (insulators, conductors, semiconductors) 

based on Band Theory. 

• Basic principles of crystallography and structural disorders in ionic crystals as a basis 

for the study of conductivity in ceramic oxides with ionic, electronic and / or mixed 

conductivity. 

• Basic concepts of the mechanical properties of ceramic materials. 

• Applications of ceramics with electrical properties.  

• Electrocatalysts and electrocatalytic applications. 

• Ceramic detection sensors and ceramic oxygen pumps. 

For the consolidation of the theory and the better understanding of the material, in the course 

there will be recorded demonstrations of methods of preparation and shaping of ceramic 

materials. Exercises will also be solved interactively for the same reason. 

 

Hours per 

semester: 
LECTURES 39 EXERCISES - 

LABORA-

TORY 
- 

HOME-

WORK 
51 TOTAL HOURS: 90 

 

Student 

performance/

evaluation: 

The evaluation of the students will be done through: 

− A Final (written) examination (FE, 65% of the final grade), and  

− Laboratory exercises (LE, 35% of the final grade).  

The final grade results as follows: Final Grade = 0.65 x (FE) + 0.35 x (LE) 

 

 


