Course description
Educational program:

Direction Bachelor 18.03.01 "Chemical technology" training profile "Technology of refractory non-metal and silicate materials

Discipline: General ceramics and refractories technology

Semester: 8

1. Symbol (code) in the curriculum: Discitis .V.M.2.3.2.
2.  Prerequisites: discitis. V.M.2.4 Physical chemistry and refractory nonmetallic
silicate materials; Discitis V.M.2.1 Mineralogy and Crystallography; Discitis. V.M.2.2 Thermal processes in the technology of refractory non-metal and silicate materials
3. Credit cost discipline: 6 credits
3. Objectives of the discipline: the formation of students' knowledge and practical skills in the fields of physics, chemistry and technology of refractory non-metal and silicate materials.
4. Learning outcomes: After studying the course the student should know the basic theoretical principles of processes of synthesis and application of high-performance TNMN; conventional and unconventional sources of raw materials, prospects for their use, and the main technological processes in the technology of refractory non-metal and silicate materials; principles for the selection of raw materials and technological solutions for products on the basis of refractory non-metal and silicate materialovs taking into account the impact of climate and environmental conditions; methods of theoretical and experimental study of physico-chemical properties and the laws of obtaining ceramics, knitting, glassware and composites based on them; be able to: realize planning and organization of technological processes of production of silicate materials with regard to the quality of raw materials and the requirements of the final product; (to use  modern control methods of technological operations, quality of raw materials, semi-finished and finished products; use standardized methods and techniques Test TNMN properties; own: skills experimental study of basic physical, chemical and technological properties of raw materials and finished products; skills assessment of the quality of natural raw material of new deposits in order to expand the domestic resource base; methods of optimization of basic technological processes of production TNMN taking into account the specific properties of the feedstock, the modern methods of input control of raw materials, the current (operational) control of semi-finished products, technical parameters of the main stages of the process, the quality of the finished product.
5. Contents: Introduction (2 hours) - The content and objectives of the course. Comments on the recommended literature. History and perspectives of development of technology of silicate materials. Classification of refractory non-metal and silicate materials in composition, methods of manufacture, destination. Module 1 (12 hours) - General technology of ceramics and refractories (physico-chemical aspects of the selection of raw materials for ceramic technology, features crystal-chemical and technological properties of clay raw material, рhysico-chemical basis of clay-containing ceramic technology, the theoretical basis of the preparation of ceramic masses and molded products, the theory and practice of the drying process of ceramic products, high-temperature heat treatment of ceramic materials) / properties of ceramic materials, the standards, applications). Module 2 (10 hours) -Total technology of knitting materials: Theoretical bases of technology of binders air and hydraulic hardening: gypsum binders, construction lime, portland cement (physical and chemical processes occurring during the heat treatment of raw materials and the raw material mixture, the main characteristic of the synthesized phases , the concept of production and a general description of the technological processes, physical and chemical processes that contribute to hardening of the binder, the properties of binders and products based on them, the standards, applications). Module 3 (9 hours) -Total glass technology and glass ceramics (physical and chemical bases of technology of glass and glass ceramics, the criteria for the selection of raw materials and especially training glass batches, physical and chemical bases of glass melting, forming methods of glass, especially the technology of construction and container glass, properties glass and glass products, requirements, application standards).
6. . Basic literature:
1. Kazmin O.V. Chemical glass technology and glass-ceramics [electronic resource]: a tutorial / O.V. Kazmin, E.N. Belomestnova, A.A. Dietz; Tomsk Polytechnic University (TPU) .- 1 computer file (pdf; 2.4 MB) .- Tomsk: Publishing house TPU, 2012.- access from the corporate network TPU.- System Requirements: Adobe Reader. access scheme: http: //www.lib.tpu.ru/fulltext2/m/2012/m327.pdf
2.  Smirenskaya V.N.  Chemical technology of knitting materials [electronic resource]: Tutorial / V.N. Smirenskaya, .SA. Antipina, S.N. Sokolova; Tomsk Polytechnic universitet.- Tomsk: Publishing house TPU, 2009.- access from the corporate network TPU.- System Requirements: Adobe Reader. http://www.lib.tpu.ru/fulltext2/m/2011/m97.pdf access scheme
3. Vakalova T.V. Workshop on the basics of the technology of refractory non-metal and silicate materials [electronic resource]: a tutorial / T.V. Vakalova, T.A. Habas, I.B. Revva.- 2nd ed., Rev. and dop.- 1 computer file (pdf; 3.7 MB) .- Tomsk: Publishing house TPU, 2013. http://www.lib.tpu.ru/fulltext2/m/2014/m114.pdf
4. Dvorkin L.I. Construction mineral binding materials: teaching practical manual / L.I. Dworkin, O.L. Dvorkin.- Vologda: Infra-Engineering, 2011.- 544 p.
5. Salah A.M. Salakhova R.A. Pottery for technologists / Publ KNRTU (Kazan State Technological University).- 2010. -234 with. http://e.lanbook.com/books/element.php?pl1_id=13276 access scheme
Аdditional literature
1. Ceramic and glass ceramic materials for medicine: Tutorial / V.I. Vereshchagin [et al.]; Tomsk Polytechnic University (TPU) .- Tomsk: Publishing house TPU, 2011.- 148 St.- ISBN 978-5-1998298-971-0.
2. Krasheninnikov N.S. Seal as a way to improve the processing properties of glass batches. Theory and practice [electronic resource]: monograph / N.S. Krasheninnikov, O.V. Kazmin; Tomsk Polytechnic University (TPU).- Tomsk: Publishing house TPU, 2011, access from the corporate network TPU.- System Requirements: Adobe Reader. access scheme: http://www.lib.tpu.ru/fulltext2/m/2012/m52.pdf
3. Low-cementand cement-free binders and fine-grained concrete for various purposes from secondary mineral resources: a tutorial / Siberian State Industrial University (SibGIU); Russian Academy of Sciences (RAS), Siberian Branch (SB), the Institute of Solid State Chemistry and Mechanical (ISSCM); ed. V.A. Poluboyarova.- Novosibirsk: Publishing House of the SB RAS, 2010.
4. Lotov V.A. The technology of materials based on silicate disperse systems [electronic resource]: a textbook / V.A. Lotov, V.A. Kutugin; Tomsk Polytechnic University (TPU) .- 1 computer file (pdf; 2.8 MB) .- Tomsk: Publishing house TPU, 2011.- Title with the title ekrana.- access from the corporate network TPU.- System Requirements: Adobe Reader. access scheme: http://www.lib.tpu.ru/fulltext2/m/2012/m311.pdf
5. Sulimenko L.M.  General Silicates technology: a textbook for secondary special education / L.M. Sulimenko.- Moscow: Infra-M, 2010.- 336 p.
7.List of laboratory workers 33 hours.
Laboratory works:
Laboratory project 1: Testing the properties of gypsum binder (4 hours).
Laboratory project 2: Physical and chemical research of air lime (4 hours).
Laboratory Project 3: Testing of properties of Portland cement (6 hours).
Laboratory project 4: Exploration of physico-chemical and technological properties of clay raw materials (13 hours).
Laboratory Project 5: Determination of chemical and thermal glass resistance – (4 hours).
7. Theme workshops
Lesson 1: Process calculations related to changes in the humidity of ceramic masses.
Lesson 2: Conversion of the material composition in the calcined product. Checking the purity of raw materials largest LOI.
Lesson 3: The calculation of the charge weight of the composition with the full replacement of one of the raw materials.
Lesson 4: Calculation of the composition of the cement raw meal. adjustments of the composition
Lesson 5: Calculation of the composition of glass batches
Lesson 6. Calculation of the coefficient of thermal expansion of glass and glazes for Appen method.
1. Individual homework assignments (the list of individual assignments, essays, etc.):
Topics abstracts
1. The mechanism and kinetics of solid-phase reactions
2. Physico-chemical basis of the process of sintering of ceramic materials.
3. Technical ceramics based on spinels.
4. Features of the physico-chemical and technological properties of argillaceous rocks used in porcelain technology, refractories and building ceramics.
5. Refractories in the oxygen-converter steel making.
6. Ceramics based on refractory oxygen-free compounds
7.Chemistry and technology of lime refractories
8. Theoretical bases of producing carbon-containing refractories
9. Physical and chemical bases of technology of nitrogen-containing refractories
10. Physical and chemical bases and technological features of the production of transparent ceramics
12. Ceramic composite materials and cermets
13. Ceramics based on refractory oxygen-free compounds.

Teacher:  Vakalova T.V., .professor of the department of silicates technology and nanomaterials TPU
