Course description
Educational program:
Direction of preparation master's degree in the direction of 18.04.01 "Chemical Technology", specialty "Chemical technology of refractory non-metal and silicate materials"
 Discipline: Physical and chemical bases of technology of ceramics and refractories
Semester: 3

1. Symbol (code) in the curriculum: discitis. VM. 5.2.1
2. Prerequisites: Basic research methods in inorganic chemistry; Innovative development of chemical technology of inorganic substances; Processes involving mass transfer in solids systems.

3. Credit cost discipline: 6 credits
4. Objectives of the discipline: training of masters to carry out theoretical and experimental research in the field of chemistry and technology of refractory non-metal and silicate materials.
5. Learning outcomes: After studying the course "Physical and chemical bases of technology of refractory non-metal and silicate materials" Magister must: Know: laws of chemical processes, unit operations of chemical engineering, appropriate devices and methods of their calculation; basic principles of chemical production methods for evaluating the efficiency of production; kinds of resources in the chemical industry; principles of energy efficiency and the rational use of raw materials in chemical engineering; basic principles of the chemical industry, its structure, methods for evaluating the efficiency of production; general laws of chemical processes. To be able to: select the hardware for a particular chemical, process, calculate the main characteristics of the chemical process, choose the rational production of the specified product from the scheme, to assess the efficiency of the production process; calculate the main characteristics of the chemical process, choose the rational production of the specified product from the scheme, to assess the efficiency of production; Owning: The methods of mechanics as applied to calculations of processes in chemical engineering, experimental methods for determining the physico-chemical properties of inorganic compounds; the skills of designing the simplest devices of the chemical industry; methods of determining the optimum operating conditions of the equipment analysis, methods the efficiency of chemical plants, the definition of technological parameters of the process.
2. Contents: Module 1: Raw materials, technology features, structure and properties of ceramics and refractories. Module 2 (Physical and chemical bases of technology of ceramics and refractory aluminosilicate refractory products (fireclay, high alumina), silica refractory, magnesia refractories Module 3:Chemistry and technology of ceramics based on pure oxide: ceramics alumina, ceramic zirconа, ceramics of the magnesium oxide. Мodule 4: Chemistry and technology of ceramics based on oxide and refractory oxygen-free compounds: mullite ceramics, ceramics based on magnesium silicate, TBS ceramic composite materials and cermets.
3. Summary and further reading
The basic literature:
1. Andrianov N.T., Balkevich V.L., Belyakov A.V. et al. Chemical ceramic technology. - Company RIF "Building materials" from 2011. -498
2. Callister, William D. Materials: from technology to application (metals, ceramics, polymers): Per. from English. / William D. Callister, DJ. Retvich. - SPb .: Publishing house MUSIC, 2011.-896s.Shema access: http://e.lanbook.com/books/element.php?pl1_id=4290
3. Salah AM Salakhova RA Pottery for technologists / Publ KNRTU (Kazan State Technological University). - 2010. - 234 p. http://e.lanbook.com/books/element.php?pl1_id=13276 access scheme.

Аdditional literature
1. Materials: textbook / AA Vorobyov [et al.]. - Moscow: Argamak Media Infra-M, 2014 - 304 pp .: Ill .. - Graduate School. - Bibliogr .: p. 304 .. - ISBN 978-5-00024-013-7. - ISBN 978-5-16-009602-5.
2. Solodkiy N.F. Mineral resources base of the Urals for ceramic, refractory and glass industries: handbook / N.F. Solodkiy,  A.S.Shamrikov, V.M. Pogrebenkov; ed. Maslennikova G.N. - Tomsk: Agraf Press, 2009. - p. 322-331 
3. Clay: structure, properties, and methods of research [electronic resource]: a tutorial / T.V. Vakalova [et al.]; Tomsk Polytechnic University (TPU). - 1 computer file (pdf; 19410 KB). - Tomsk: Publishing house TPU, 2009 - Title from title screen. - The electronic version of the printed publication. - Access from the corporate network TPU. - System Requirements: Adobe Reader .. access scheme: http://www.lib.tpu.ru/fulltext2/m/2010/m26.pdf
4. Ceramic and glass ceramic materials for medicine: Tutorial / VI Vereshchagin [et al.]; Tomsk Polytechnic University (TPU). - Tomsk: Publishing house TPU, 2011. - 148 p .: silt .. - Bibliogr .: p. 145-147
5. Methods of measurement of micro-hardness and fracture toughness of nanostructured ceramics [electronic resource]: a tutorial / O.L. Khasanov [et al.]; Tomsk Polytechnic University (TPU). - 1 computer file (pdf; 3.8 MB). - Tomsk: Publishing house TPU, 2011. http://www.lib.tpu.ru/fulltext2/m/2012/m246.pdf
6. Habas, T.A. Мetal nanopowders in ceramic technology [electronic resource]: a tutorial / T.A. Habas; Tomsk Polytechnic University (TPU). - 2nd ed .. - 1 computer file (pdf; 29.1 MB). - Tomsk: Publishing house TPU, 2009. http://www.lib.tpu.ru/fulltext2/m/2010/m254.pdf
7. Habas, T.А. Physics and chemistry of solid non-metal and silicate materials [electronic resource]: a tutorial / T.A. Habas, V.I. Vereshchagin; Tomsk Polytechnic University (TPU), Institute of High Technologies (IFVT), Department of Technology of silicates and nanomaterials (TSN). - 1 computer file (pdf; 4.3 MB). - Tomsk: Publishing house TPU, 2013. http://www.lib.tpu.ru/fulltext2/m/2014/m115.pdf
8. The modified ceramics with perovskite and spinel phases: Monograph / V.I. Vereshchagin [et al.]; Tomsk Polytechnic University (TPU); Siberian State University of Communications (SGUPS). - Novosibirsk: Science Publishing House of TPU, 2009. - 324 p .: silt .. - Bibliogr .: p. 298-320 .. - ISBN 5-98298-424-8. - ISBN 5-02-0324566.
8. The content of students' independent work on discipline "Physical and chemical bases of technology of ceramics and refractories"

1. Individual task number 1 "The calculation of the structural formulas of clay minerals"
2. Individual task №2 " Essay-resume "
                             Topics of individual task number 2
1. Chemistry and technology fused refractories
2. Chemistry and technology of lime refractories
3. Theoretical basis of producing carbon-containing refractories
4. Physical and chemical bases of technology of nitrogen-containing refractories
5. Shpinel refractories
6. Refractories in an oxygen - converter steelmaking.
3 Individual task №3 "Сomposition and calculation of the basic properties of ceramic materials"
Examples of topics:
1. Calculation of the composition and the basic properties of nitride ceramics;
2. Calculation of the composition and the basic properties of alumina ceramics
3. Calculation of the composition and the basic properties of alumozirkona ceramic
4. Calculation of the composition and the basic properties of magnesium-silicate ceramics
5. Calculation of the composition and the basic properties of the aluminosilicate ceramic
6. Calculation of the composition and the basic properties of periclase ceramics


4. Individual task number 4 - "Essay on the theme" 21st century - the century of technical ceramics "


10. Coordinator: Vakalova T.V., Professor of technology of silicates and nanomaterials .tel .: 563-169.
