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History of the Chair of Silicates TechnologyHistory of the Chair of Silicates Technology

1902 Chair of the Technology of Mineral 1902 Chair of the Technology of Mineral 
Raw MaterialsRaw Materials
1929 Chair of Silicates Technology1929 Chair of Silicates Technology
1995 Dissertation Committee (PhD level)1995 Dissertation Committee (PhD level)
2001 Dissertation Committee (Doctoral 2001 Dissertation Committee (Doctoral 
level)level)
2002 1002002 100--years anniversaryyears anniversary

Room 117 (in 1912)Room 117 (in 1912)

Room 117 (in 2002)Room 117 (in 2002)

Chairmen (since 1902)Chairmen (since 1902)
19021902--1909 Prof. 1909 Prof. SabekSabek E.A.E.A.
19091909--1915 Prof. 1915 Prof. YuferevYuferev V.F.V.F.
19181918--1939 Prof. 1939 Prof. PonomarevPonomarev I.F.I.F.
19391939--1941 Prof. 1941 Prof. LogvinenkoLogvinenko A.T.A.T.
19411941--1943 Prof. 1943 Prof. StaubStaub K.I.K.I.
19431943--1977 Prof. 1977 Prof. UsovUsov P.G.P.G.
19771977--1978 Ass. Prof.  1978 Ass. Prof.  DubovskayaDubovskaya N.S.N.S.
19781978--1979 Ass. Prof. 1979 Ass. Prof. LotovLotov V.A.V.A.
19791979--now  Prof. Vereshchagin V.I. now  Prof. Vereshchagin V.I. 
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M Sc program  

Candidate of Technical Science (PhD)   

Doctor of Technical Science   

Full Education Cycle (since 1995)Full Education Cycle (since 1995)



Tomsk Polytechnic UniversityTomsk Polytechnic University

B Sc program:
– 240100 (580800)
Chemical Technology 
and Biotechnology

M Sc programs:
– 240100.31 Chemical Technology of the
Refractory Non-Metal and Silicate Materials

Cand Sc (PhD) and Doct Sc programs
- 05.17.11 Technology of the Refractory Non-
Metal and Silicate Materials

Education CycleEducation Cycle
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Natural Science disciplinesNatural Science disciplines
Mineralogy and crystallography;Mineralogy and crystallography;
Physics and chemistry of solid state.Physics and chemistry of solid state.

Common professional disciplinesCommon professional disciplines
The heat machines;The heat machines;
Physics and chemical bases of silicate and inorganic materials tPhysics and chemical bases of silicate and inorganic materials technology.echnology.

Special disciplinesSpecial disciplines
Physical chemistry of refractory nonPhysical chemistry of refractory non--metal and silicate materials;metal and silicate materials;
Thermal processes and apparatuses in technology of refractory noThermal processes and apparatuses in technology of refractory nonmetallic nmetallic 
and silicate materials;and silicate materials;
The equipment and bases of designing;The equipment and bases of designing;
Chemical technology of refractory nonmetallic and silicate materChemical technology of refractory nonmetallic and silicate materialsials

Chemical technology of binding materials;Chemical technology of binding materials;
Chemical technology of ceramics and refractory;Chemical technology of ceramics and refractory;
Chemical technology of glass and glass ceramicsChemical technology of glass and glass ceramics

List of subjects provides by 
Chair of silicates technologies

(B Sc course)

List of subjects provides by List of subjects provides by 
Chair of silicates technologiesChair of silicates technologies

(B Sc course)(B Sc course)
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Training practiceTraining practice

Practical training / industrial practicePractical training / industrial practice
Final work practiceFinal work practice
Interdisciplinary examination in the line of  the bachelors traiInterdisciplinary examination in the line of  the bachelors trainingning
Pedagogical practicePedagogical practice

Final attestation (bachelor)Final attestation (bachelor)

Interdisciplinary examInterdisciplinary exam
Final qualification workFinal qualification work

Final attestation (master)Final attestation (master)

State examState exam
Final qualification workFinal qualification work
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Additional chapters in mathematic;Additional chapters in mathematic;
Additional chapters in physical and colloidal chemistry;Additional chapters in physical and colloidal chemistry;
Modern problems of chemical technology;Modern problems of chemical technology;
Thermodynamic of silicates and oxides;Thermodynamic of silicates and oxides;
Physic and chemistry of Physic and chemistry of nanomaterialsnanomaterials;;
Physical and chemical basis of refractory nonPhysical and chemical basis of refractory non--metal and silicate materials technology;metal and silicate materials technology;
Crystal chemistry of silicates and oxides;Crystal chemistry of silicates and oxides;
Modeling of materials of silicates and oxides systems;Modeling of materials of silicates and oxides systems;
Special chapters of physical chemistry of refractory nonSpecial chapters of physical chemistry of refractory non--metal and silicate materials;metal and silicate materials;
Synthesis and kinetics of phases formation of refractory nonSynthesis and kinetics of phases formation of refractory non--metal and silicate materials;metal and silicate materials;
Theoretical bases of silicates technology;Theoretical bases of silicates technology;
Physical and chemical methods for analysis of refractory nonPhysical and chemical methods for analysis of refractory non--metal and silicate materials;metal and silicate materials;
Technical petrography;Technical petrography;
Glasses and glassGlasses and glass--like materials technology;like materials technology;
Technology of fine and Technology of fine and biuldingbiulding ceramic;ceramic;
Cement technology;Cement technology;
Scientific research work;Scientific research work;
Master dissertation preparation.Master dissertation preparation.

Final attestationFinal attestation
Master's degree qualification.Master's degree qualification.

List of subjects provides by 
Chair of silicates technologies
List of subjects provides by List of subjects provides by 

Chair of silicates technologiesChair of silicates technologies
List of subjects provides by 

Chair of silicates technologies
(M Sc course)

List of subjects provides by List of subjects provides by 
Chair of silicates technologiesChair of silicates technologies

(M Sc course)(M Sc course)
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Chair of Silicates Technology
(current research)

Chair of Silicates Technology
(current research)

Building industry:Building industry:

HighHigh--Quality Wall and Quality Wall and FasadeFasade
Construction Ceramics Made of Construction Ceramics Made of 
Natural and Artificial Raw MaterialNatural and Artificial Raw Material
ThermoThermo--FoamFoam--Silicate Insulation Silicate Insulation 
Materials on the Base of Materials on the Base of 
LiquidLiquid--Glass CompositionsGlass Compositions
Efficient thermoEfficient thermo-- and sound and sound 
insulating porous materials insulating porous materials 
Water solution for fire extinguishingWater solution for fire extinguishing

http://fotki.yandex.ru/users/tasha2030/view/6368/
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Medicine:Medicine:
LeuciteLeucite--HydroxyapatiteHydroxyapatite--FluoriteFluorite
GlassGlass--CeramicsCeramics
BiocompBiocompaatible Coatings for tible Coatings for 

Titanium ImplantsTitanium Implants

http://www.stomatik.ru/pict/implant2.jpg
http://www.dalmin.ru/implant/big007.jpg
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MetMetaallurgyllurgy::
ThermosilicateThermosilicate materials on the base of materials on the base of 
wollastonite compositions with limewollastonite compositions with lime--silica silica 
binder for aluminum production binder for aluminum production on the on the 
basis of basis of zeoliticzeolitic rocksrocks
Materials from the natural raw stuff for Materials from the natural raw stuff for 
nonferrous metnonferrous metaallurgy and oil and gas llurgy and oil and gas 
extraction branchextraction branch
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Ceramic Pigments on the Base of Natural Ceramic Pigments on the Base of Natural 
Raw Material and ManRaw Material and Man--caused Waste. caused Waste. 
Development of NonDevelopment of Non--Traditional Method of Traditional Method of 
Ceramic Pigments ObtainingCeramic Pigments Obtaining
Pretreatment of GlassPretreatment of Glass Charges. Charges. 
Technology of Preparation and Technology of Preparation and 
Compacting of Class ChargesCompacting of Class Charges
OxideOxide--Nitride Precursors of Ceramic Nitride Precursors of Ceramic 
MaterialsMaterials
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HighHigh--Quality Wall and Quality Wall and FasadeFasade Construction Ceramics Construction Ceramics 
Field of application: Field of application: Architecture and constructionArchitecture and construction

Purpose: Purpose: Compositions and technologies for the wall and Compositions and technologies for the wall and fasadefasade
ceramic brick and plate with excellent technical and decorative ceramic brick and plate with excellent technical and decorative 
properties made of natural, traditional, nonproperties made of natural, traditional, non--traditional and traditional and 
manman--caused raw material of Siberian regioncaused raw material of Siberian region

Raw materials:Raw materials:
clay and loamclay and loam
carbonate, wollastonite, carbonate, wollastonite, zeolitezeolite, , tremolitetremolite
ffuusible metallurgical sible metallurgical slagsslags

Brief description: Brief description: Construction and facing material for the outward Construction and facing material for the outward 
walls and walls and fasadesfasades

Improving the decorative properties of the Improving the decorative properties of the fasadefasade
ceramic brick can be performed by masking the red ceramic brick can be performed by masking the red 
brick material by brick material by engobeengobe coating or volume colorationcoating or volume coloration
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AdvantageAdvantage::
EngobeEngobe coatings have various color pcoatings have various color paalette and lette and 
strongly bonded with basestrongly bonded with base
Volume colored brick has high stability (in Volume colored brick has high stability (in 
compcompaarison with the tworison with the two--layer, layer, 
engobeengobe coated and glazed brick)coated and glazed brick)
Compression strength: 150Compression strength: 150––175 175 MPaMPa
Frost resistance: more than 35 cyclesFrost resistance: more than 35 cycles

CommCommeercial readiness: rcial readiness: 
civil and indcivil and induustrial engineering strial engineering 
in the regions of Siberia and in the regions of Siberia and 
Far NorthFar North
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Efficient thermoEfficient thermo-- and sound insulating porous materials and sound insulating porous materials 
on the basis of on the basis of zeoliticzeolitic rocksrocks

Field of application: Field of application: Building constructionBuilding construction

Purpose:Purpose: Granulated porous materials produced on the basis of Granulated porous materials produced on the basis of zeoliticzeolitic
rocks for efficient thermorocks for efficient thermo-- and  sound insulation in building construction. and  sound insulation in building construction. 
Material can also be used as a light weight filler for concreteMaterial can also be used as a light weight filler for concrete

Brief description: Brief description: Mixture of the Mixture of the zeoliticzeolitic rocks rocks 
with the with the aalkaline component allows producing lkaline component allows producing 
granulated porous material:granulated porous material:
Bulk density Bulk density -- 300300--450 kg/m450 kg/m33

Compression strength Compression strength -- 4 4 –– 6 6 MPaMPa
Water absorption Water absorption --14%14%
Temperature of process Temperature of process -- 850850°°CC

The developed compositions and technologies of producing The developed compositions and technologies of producing 
porous materials on the basis of porous materials on the basis of zeoliticzeolitic rocks in comprocks in compaarison rison 
with existing analogues allow to decrease the temperature of with existing analogues allow to decrease the temperature of 
foaming from 1150foaming from 1150--1200 1200 °°C  to  800C  to  800--900 900 °°C. These materials C. These materials 
surpass the nearest surpass the nearest aanalogue nalogue ‘‘foamglassfoamglass’’ in strength and durability in strength and durability 
characteristicscharacteristics

Commercial Commercial readiness:readiness: ExperimExperimeental productionntal production
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ThermoThermo--FoamFoam--Silicate Insulation Materials on the Base Silicate Insulation Materials on the Base 
of Liquidof Liquid--Glass CompositionsGlass Compositions

Field of application: Field of application: Building; heat power engineeringBuilding; heat power engineering

Purpose: Purpose: The materials have a highThe materials have a high--porosity rigid structure, and porosity rigid structure, and 
specified geometric form and sizes. There are to be used as specified geometric form and sizes. There are to be used as 
insulation materials for housing and industrial buildingsinsulation materials for housing and industrial buildings

Brief description: Brief description: LiquidLiquid--glass compositions are obtained by a dirglass compositions are obtained by a direect ct 
dissolution of silica in sodium hydroxide, after that they are gdissolution of silica in sodium hydroxide, after that they are granulated. ranulated. 
Granules distend in closed forms at 400 Granules distend in closed forms at 400 -- 500 500 °°СС

Advantages: Advantages: The materials have low density (100 to 300 kg/mThe materials have low density (100 to 300 kg/m33) and ) and 
low heat conductivity (0.05 to 0.08 W/mlow heat conductivity (0.05 to 0.08 W/m22K), not combK), not combuustible. stible. 
Ecologically pure product Ecologically pure product 

Commercial readiness: Commercial readiness: ExperimExperimeental productionntal production
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Water solution for extinguishing the fireWater solution for extinguishing the fire
Field of application:Field of application: Water solution is intended for extinguishing the Water solution is intended for extinguishing the 
fire and burning compounds being in different states of aggregatfire and burning compounds being in different states of aggregationion

Brief description:Brief description: FireFire--extinguishing solution contains water and extinguishing solution contains water and 
thickening addition (liquid glass with module 2.5 to 3.5) in folthickening addition (liquid glass with module 2.5 to 3.5) in following lowing 
ratio:ratio:

water water —— 50 to 95 %50 to 95 %
liquid glass liquid glass —— 5 to 50%5 to 50%

Advantages:Advantages: when the solution when the solution 
is put into the centre of fire, its temperatureis put into the centre of fire, its temperature
decreases as a result of water decreases as a result of water 
evaporation and formation of a solid evaporation and formation of a solid 
layer of liquid glass foamlayer of liquid glass foam

Commercial readiness:Commercial readiness: the industrial production of the firethe industrial production of the fire--
extinguishing solution is possibleextinguishing solution is possible
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ThermosilicateThermosilicate Materials on the Base of Wollastonite Materials on the Base of Wollastonite 
Compositions with LimeCompositions with Lime--Silica Binder for Aluminum ProductionSilica Binder for Aluminum Production

Field of application: Field of application: Lining of casted equipment, metalLining of casted equipment, metal--path path 
and other products for aluminum and other products for aluminum iindustryndustry

Purpose: Purpose: Insulation, insulationInsulation, insulation--construction, construction, 
and construction materialsand construction materials

Brief description:Brief description:
ThermosilicateThermosilicate materials are produced on the base of wollastonite materials are produced on the base of wollastonite 
compositions with limecompositions with lime--diatomite binder and modifdiatomite binder and modifiiers, depending on ers, depending on 
requirements of their usage in the aluminum requirements of their usage in the aluminum iindustryndustry

Properties: Properties: 
density 650density 650--1500 kg/m1500 kg/m33

compression strength 6 compression strength 6 -- 30 30 MPaMPa
bending strength 4,5 bending strength 4,5 -- 27,3 27,3 MPaMPa
thermostabilitythermostability -- more than 30 cycles (in conditions of more than 30 cycles (in conditions of ““heatheat--airair””))
thermostabilitythermostability —— more than 20 cycles (in the mode of more than 20 cycles (in the mode of ““meltingmelting--airair””))

Advantages: Advantages: Materials improves working characteristics of lining Materials improves working characteristics of lining 
and other kinds of products, which work in contact with melted aand other kinds of products, which work in contact with melted aluminum. luminum. 
ThermostabilityThermostability of such products is four times as much as then that of usualof such products is four times as much as then that of usual

Commercial readiness: Commercial readiness: ExperimExperimeental productionntal production
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Materials from the natural raw material for nonferrous Materials from the natural raw material for nonferrous 
metallurgy and oil and gas extraction branchmetallurgy and oil and gas extraction branch

Purpose:Purpose: Barrier Barrier refractoriesrefractories andand SilicaSilica--alumina ceramic alumina ceramic propantspropants for hydraulic for hydraulic 
fracturing of oil and gas stratumfracturing of oil and gas stratum

The brief description:The brief description:
The highThe high--density dry barrier mixes on the base of firedensity dry barrier mixes on the base of fire--clay.  Alclay.  Al22OO33/SiO/SiO22 are in the are in the 
ratio from 0,42 up to 0,76. Material can be used for the lining ratio from 0,42 up to 0,76. Material can be used for the lining of of aluminiumaluminium
electrolytic cellselectrolytic cells

Bulk density: less than 157 kg/mBulk density: less than 157 kg/m33

Compression strength: 52Compression strength: 52--70 70 MPaMPa

Commercial Commercial readiness:readiness: The technology was tested at the some Russian The technology was tested at the some Russian 
factoriesfactories
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Biocompatible Coatings for Titanium ImplantsBiocompatible Coatings for Titanium Implants
Field of application: Field of application: Surgery, Surgery, traumatologytraumatology, , orthopaedyorthopaedy, , stomatologystomatology

Purpose: Purpose: For biocompFor biocompaatible coatings of the titanium implants with high tible coatings of the titanium implants with high 
bioactivity in the human organismbioactivity in the human organism

Brief description: Brief description: The coatings have The coatings have bioindbioinduuctivective and and 
biocondbioconduuctivective properties. They promote properties. They promote osteosynthesisosteosynthesis
and the generation of the bone tissue in the contact and the generation of the bone tissue in the contact 
with body liquidwith body liquid

Advantages: Advantages: 
BiocoatingsBiocoatings have strong biological fixation with bond tissuehave strong biological fixation with bond tissue
Material fill up the local calcium and phosphorus lack, promote Material fill up the local calcium and phosphorus lack, promote 
the growth of the bond tissue on the implant surfacethe growth of the bond tissue on the implant surface
Material promote the fast knitting of the bonesMaterial promote the fast knitting of the bones
The fixity of The fixity of biocoatingsbiocoatings with the bond tissue with the bond tissue 
increases from 3 to 5 timesincreases from 3 to 5 times

Commercial readiness: Commercial readiness: Coating surfacing technologyCoating surfacing technology
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LeuciteLeucite--HydroxyapatiteHydroxyapatite--FluoriteFluorite GlassGlass--CeramicsCeramics

Field of application: Field of application: StomatologyStomatology and surgery (coatings of surgical and surgery (coatings of surgical 
aarmaments), oncologyrmaments), oncology

Purpose: Purpose: GlassGlass--crystalline materials for medical usecrystalline materials for medical use

Raw materials:Raw materials:
potash feldsparpotash feldspar
natural natural hydroxyapatitehydroxyapatite

Brief description: Brief description: There are glassThere are glass--crystalline materials on the base of crystalline materials on the base of leuciteleucite
glass with additions of glass with additions of hydroxyapatitehydroxyapatite and and aalkaline metals and a some  lkaline metals and a some  
extexteenders. nders. HydroxyapatiteHydroxyapatite percperceentage varies from 2 to 40 (depending on ntage varies from 2 to 40 (depending on 
application)application)

Advantages: Advantages: 
HydroxyapatiteHydroxyapatite is used as substitute for traditionally in dental is used as substitute for traditionally in dental 
industry potentially dangerous compounds (for instance, tin oxidindustry potentially dangerous compounds (for instance, tin oxide) e) 
Obtained material is biocompObtained material is biocompaatibletible
The coatings have high adhThe coatings have high adheesion stability, chemical stability and sion stability, chemical stability and 
microhmicrohaardnessrdness, close to a natural tooth , close to a natural tooth 

Commercial readiness: Commercial readiness: ExperimExperimeental productionntal production

Dentine

without the crystal-
nucleating agent 

and after addition of 
crystal-nucleating ag
ent 
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Ceramic Pigments on the Base of Natural Raw Material Ceramic Pigments on the Base of Natural Raw Material 
and Manand Man--caused Waste. Development of Noncaused Waste. Development of Non--Traditional Traditional 

Method of Ceramic Pigments ObtainingMethod of Ceramic Pigments Obtaining

Field of application: Field of application: Ceramics, porcelain and faience Ceramics, porcelain and faience iindustryndustry

Purpose: Purpose: For production of overFor production of over--glaze and underglaze and under--glaze glaze 
paints, coloration of ceramic mass, glasses, glazespaints, coloration of ceramic mass, glasses, glazes

Brief description: Brief description: Substitute of traditional materials Substitute of traditional materials 
to cheaper ones (natural mineral raw material and to cheaper ones (natural mineral raw material and 
industrial waste)industrial waste)
The use of natural crystalline structures gives a possibilityThe use of natural crystalline structures gives a possibility
to decrease the synthesis temperature and to widen to decrease the synthesis temperature and to widen colourcolour ppaalettelette

Advantages: Advantages: The use of natural mineral raw material and The use of natural mineral raw material and 
industrial waste and low synthesis temperatures allow to industrial waste and low synthesis temperatures allow to 
decrease the ceramic pigments expensesdecrease the ceramic pigments expenses

Commercial readiness: Commercial readiness: ExpExpeerimrimeental productionntal production
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Field of application: Field of application: New technologies of glass charges compacting for the New technologies of glass charges compacting for the 
production of different kinds of glassproduction of different kinds of glass

Purpose: Purpose: The preparation of the compacted glass charges on the base of The preparation of the compacted glass charges on the base of 
natural, usual and off grade raw materials, and also using mannatural, usual and off grade raw materials, and also using man--caused wastecaused waste

Brief description: Brief description: The technology of glass charges compacting, including: The technology of glass charges compacting, including: 
different methods of granulation different methods of granulation 
the compaction in a rollerthe compaction in a roller--presspress
extrusion extrusion 

Advantages: Advantages: The use of compact glass charges allows:The use of compact glass charges allows:
to decrease dust formation and the loss of fineto decrease dust formation and the loss of fine--dispersed materials;dispersed materials;
to exclude the materials conglomeration during the keeping;to exclude the materials conglomeration during the keeping;
to improve thermal properties of glass charges;to improve thermal properties of glass charges;
to decrease the fuel consto decrease the fuel consuumption; mption; 
to produce the compacted material of different shape (plates, grto produce the compacted material of different shape (plates, granules);anules);
to improve the working conditions and to solve ecological probleto improve the working conditions and to solve ecological problemsms

Commercial readiness: Commercial readiness: The technologies of glass charge compacting are used The technologies of glass charge compacting are used 
at a number of glassat a number of glass--works works 

Pretreatment of Glass Charges. Technology of Preparation Pretreatment of Glass Charges. Technology of Preparation 
and Compacting of Class Chargesand Compacting of Class Charges
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OxideOxide--Nitride Precursors of Ceramic MaterialsNitride Precursors of Ceramic Materials

Field of application: Field of application: Production of thermal resistant ceramics, Production of thermal resistant ceramics, 
microchip substrates, ceramic instruments for metal working, filmicrochip substrates, ceramic instruments for metal working, filter ter 
ceramicsceramics

Filter ceramicsFilter ceramics

Catalyst carriersCatalyst carriers

Cutting toolsCutting tools
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OxideOxide--Nitride Precursors of Ceramic Materials Nitride Precursors of Ceramic Materials 
(continuation)(continuation)

Purpose: Purpose: For different types of ceramics productionFor different types of ceramics production

Brief description: Brief description: Ceramic materials precursors on the base of Ceramic materials precursors on the base of 
zirconium, aluminum, boron, titanium oxides and nitrides in the zirconium, aluminum, boron, titanium oxides and nitrides in the 
form of powder material. Material is obtained by the burning of form of powder material. Material is obtained by the burning of 
metal powders. The metal nitride content: from 5 to 95 %metal powders. The metal nitride content: from 5 to 95 %

Particle size of base material:  60Particle size of base material:  60--100 nm100 nm
Particle size of the products: 0.1 Particle size of the products: 0.1 -- 10 10 μμmm
Bulk Bulk density: 450 density: 450 -- 1050 kg/m1050 kg/m33

Advantages: Advantages: The use of precursors increases thermal The use of precursors increases thermal 
conductivity, dielectric characteristics, endurance and thermal conductivity, dielectric characteristics, endurance and thermal 
resistance of oxide ceramic materialsresistance of oxide ceramic materials

Commercial readiness: Commercial readiness: Experimental productionExperimental production
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AddressAddress::
Chair of Silicates Technology and Chair of Silicates Technology and 
NanomaterialsNanomaterials
Chemical Engineering DepartmentChemical Engineering Department
TomskTomsk PolytechnicPolytechnic UniversityUniversity
30, 30, LeninLenin AvenueAvenue, , TomskTomsk, 634050, , 634050, RussiaRussia

TelephoneTelephone:: +7(3822) 56+7(3822) 56--3311--6969

FaxFax:: +7(3822) 56+7(3822) 56--3344--3355
EE--mailmail:: tpu.tsn@mail.rutpu.tsn@mail.ru

Chair of Silicates Technology and Nanomaterials
(contact information)

Chair of Silicates Technology and Nanomaterials
(contact information)

mailto:tpu.tsn@mail.ru
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