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РЕФЕРАТ

Есеп 65 бет, 11 сур., 18 кесте, 20 әдеби деректерден тұрады, 6 қосымша
ДИАТОМИТТЕР, ӘК, БЕЛСЕНДІЛІК, СИЛИКАТТЫҚ КІРПІШ, ҚҰРЫЛЫС АРАЛАСҚАНДАР, СЫНАҚТАРДЫҢ КӨБЕЙУІ, АВТОКЛАВ, КҮШ
Зерттеу немесе өңдеу нысаны: Жалпақ кен орнының диатомиттері, Ақтөбе облысы.
Жұмыстың мақсаты: диатомиттерді активтендірілген диатомит негізіндегі құрылыс қоспаларының кеңейтілген зертханалық сынақтарын жүргізе отырып, олардың негізінде сапалы силикаттық құрылыс өнімдерін алу үшін өңдеу.
Жұмыс әдістері: алынған өнімдердің элементтік және сандық құрамын анықтау үшін химиялық, рентгендік фаза, рентгендік флуоресценция анализі.
Жұмыс нәтижелері және олардың жаңалығы. Диатомиттерді химиялық активтендіру бойынша зерттеулер жүргізілді. Үлкейтілген сынақтарға арналған диатомит негізіндегі темір оксиді пигменттерінің, көбік шыны, құрғақ құрылыс қоспаларының (ССС) және құрылыс кірпіштерінің үлгілері алынды. Автоклавта және автоклавсыз жағдайда диатомитті қолдана отырып, силикат кірпіштерін өндіру технологиясының ауқымды зертханалық сынақтары жүргізілді.
Жұмыстың жаңалығы сфералық пигменттердің ұнтағын алу процесінде табиғи диатомиттің физико-химиялық түрлендірулерін орнатуда, пенопласт әйнегін, силикат кірпішті өндіруде және геденбергит минералдары - Ca (Fe, Mg) Si2O6 және хлоритоид A - FeAl2SiO5 (OH)2 түзілуімен CCC өндіруге арналған компонент.
Негізгі жобалық, технологиялық, техникалық және экономикалық көрсеткіштер. Таңдалған жабдық типтік болып табылады және жаңа өндірісті ұйымдастыруға сәйкес келеді. Диатомитті қайта өңдеудің техникалық-экономикалық көрсеткіштерінің салыстырмалы есептеулері кремнеземді құмды диатомитпен алмастырумен рентабельділіктің 5,3% -ға жоғарылағанын көрсетті.
Құрғақ қоспалар өндірісінде «ақ» күйені табиғи диатомитпен алмастырудың экономикалық тиімділігін анықтайтын есептеулер: NPV -36,42%, IRR-18%, өтелу мерзімі -6 жыл, жобаның кірістілігін және инвестициядан алынған кірісті негіздейді
Іске асыру дәрежесі. «ТНК Казхром» АҚ-на диатомит шикізатынан силикат кірпішін өндіру технологиясын «Лотос» ЖШС-де, ал «Сайлан Ақтөбе» ЖШС-де құрғақ қоспалар өндірісін әзірленген технология бойынша енгізу ұсынылды.
Қолдану саласы. Химия өнеркәсібі, құрылыс материалдары өндірісі.
Зерттеу объектісінің дамуы туралы болжамды болжамдар. Диатомиттер құрылыс индустриясындағы инновациялық технологиялардың перспективалы шикізат базасы бола алады.

ABSTRACT

The report contains 65 pages, 11 figures, 18 tables, 20 references, 6 annexes.
DIATOMITES, LIME, ACTIVATION, SILICATE BRICK, BUILDING MIXTURES, LARGE-SCALE TESTS, AUTOCLAVE, STRENGTH
Objects of research or development: diatomites of the Zhalpak deposit in the Aktobe region.
Objective of the work: processing of diatomites to obtain on their basis high-quality silicate construction products and perform large-scale laboratory tests of building mixtures based on activated diatomite.
Research methods: chemical, X-ray phase, X-ray fluorescence analysis to determine the elemental and quantitative composition of the obtained products.
Results of the work. Research has been carried out on the chemical activation of diatomites. Samples of iron oxide pigments, foam glass, dry building mixtures (ССС) and building bricks based on diatomite for enlarged tests were obtained. Large-scale laboratory tests of the technology for producing silicate bricks using diatomite in autoclave and autoclave-free conditions have been carried out.
The novelty of the work lies in the establishment of physicochemical transformations of natural diatomite in the processes of obtaining powders of pigments of spherical shape, in obtaining foam glass, silicate bricks and a component for the production of CCC. X-ray phase analysis of the prototypes showed the presence of hedenbergite - Ca(Fe,Mg)Si2O6 and chloritoid A - FeAl2SiO5 (OH) 2  in their composition.
Basic design, technological, technical and economic indicators. The selected equipment is typical and corresponds to the performance for the organization of new production. Comparative calculations of technical and economic indicators of diatomite processing with the replacement of silica sand with diatomite showed an increase in profitability of 5.3%.
Calculations to determine the economic efficiency of replacing "white" soot with natural diatomite in the production of dry mixes: NPV -36.42%, IRR-18%, payback period -6 years, justify the project's profitability and return on investment
The degree of implementation. It was proposed that TNK Kazchrome JSC introduce the technology for the production of silicate bricks from diatomite raw materials at Lotos LLP, and the production of dry mixes at the Sailan Aktobe LLP according to the developed technology.
Application area. Chemical industry, production of building materials.
Predictive assumptions about the development of the research object. Diatomites can become a promising raw material base for innovative technologies in the construction industry.
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INTRODUCTION

Assessment of the current state of the scientific and technical problem being solved. A review of modern research and technologies on the diatomites use as silicate additives in building materials showed that work in this direction is actively performed in industrialized countries, some of them are at the stage of practical implementation.
Diatomite that is a natural hydrated silicate, attracts more and more attention from scientists and specialists. A number of studies have been performed for the diatomites use as a pozzolanic additive and replacing part of the cement in concrete solutions. Chinese researchers propose to create a lime composition from diatomite and masonry waste powder as a filler in the preparation of solutions to save energy resources [1]. The introduction of diatomite reduced the density of the solutions, and also reduced the total amount of raw materials used, especially lime, while receiving the same volume of solutions. Replacing some of the lime with diatomite increases the compressive and flexural strength of hydraulic fluids. The authors [2] noted an improvement in the quality of cements and other building products with the introduction of diatomite additives.
Specialists from Dumlupınar University (Turkey) performed studies to use raw and calcined diatomite that has an amorphous and porous nature, in the production of cement [3]. Under the test results, mixed cements based on crude diatomite showed comparable strength values in relation to the reference cement before the addition of 10% additive; a further increase resulted in a decrease in strength due to the higher water absorption associated with the porosity of the material, while the Blaine and reactive SiO2 values ​​increased. Calcination changed the porous diatomite structure and made it easier to grind and more efficiently used as a cement additive.
A set of studies was performed at the University of Tabriz (Iran) to study the properties of cement slurries containing a large volume of untreated diatomite powder as a replacement for cement [4]. The results obtained show a sharp reduction in the cost of cement and the cost of producing concrete based on it, as well as a decrease in the degree of environmental pollution caused by CO2 emissions from cement plants. The test results showed that diatomite powder can be used as a cement substitute up to 40% without significant losses in compressive strength, and also improves tensile strength and prolongs the period of transportation of cement slurries to construction sites.
The comparative studies of construction and technological characteristics of dry building mixtures with various natural and man-made active mineral additives were performed in [5] to assess the effectiveness of the use of activated diatomite. The obtained data relate to the technology of production of dry building mixtures based on Portland cement binders.
Such valuable qualities of diatomite as high porosity and a significant content of active, partially hydrated SiO2 that increase the pozzolanic number of cement and reduce its weight are used in the above studies.
Diatomites in compositions with lime can also act as independent components in the production of lime solutions and products. A number of studies performed by Russian scientists are devoted to the diatomites use to create formulations for dry building mixtures using various modifying additives.
It is shown in [6] that the strength parameters of lime-diatomite solutions depend on the fineness of grinding of the components. The dynamics of strength development is significantly influenced by the ratio of lime and activated diatomite.
It is known that the diatomite activity is determined by the content of substances in the diatomite in a chemically active form. Besides silica, diatomite contains crystals of salts of calcium, sodium, iron, aluminum, organic matter (up to 9%). Several methods of diatomite activation have been proposed in [7 - 10]. Its surface was modified by treating it with sodium hydroxide and soda ash to activate the diatomite. It was found that the activation of diatomite with alkali results in a significant increase in the compressive strength of calcareous-diatomite composites.
The authors of [11] have developed the compositions of a lime heat-insulating dry building mixture intended to finish the walls of buildings with the use of modified diatomite. Coatings based on the developed mixture are characterized by good applicability, high adhesive strength, amounting to 1.4-1.6 MPa.
In work [12] studied the possibility to use diatom deposits of the Inza region as a component of dry lime mixtures. Activation methods were used to increase the rediatomite activity to change the surface diatomite activity and its chemical composition. Diatomite was activated thermally by heating at various temperatures and chemically by treatment with silicic acid. Modification of diatomite with a silicic acid sol increases the content of silica, enhances the hydrophilic properties of its surface, reduces pore size, and increases its activity as a mineral additive. 
Research under this project was based on theoretical work performed under the guidance of J.A. Khint (Estonia) for the synthesis of silicalcites [13]. The chemical interaction of silica and calcium hydroxide proceeds under the following reaction (1):

           SiO2 + 2 Ca(OH)2 + n(H2O) =  2CaO.SiO2.(n+1)H2O       	            	   (1)

The speed and completeness of the course of this reaction mainly depends on the activity of its components. It is proposed to disintegrate it to a particle size of several nanometers and to interact by strong compression and preferably in a steam atmosphere in autoclaves to activate quartz sand. J.A. Khint developed disintegrator designs to crush river sand to a size of several nanometers.
Diatomite is an important component in the formulation of DBMs as acid additives. When mixed in finely ground form with air lime, they give it the properties of a hydraulic binder, and when mixed with Portland cement, they increase its sulfate resistance [14].
Kazakhstan is one of the countries with huge reserves of diatomite raw materials, the bulk of them are located in the Mugolzhar district of the Aktobe region. From the group of Kazakhstani diatomite deposits, the Zhalpak deposit is distinguished as it is characterized by surface occurrence and proximity to the large railway station of Emba. Therefore, diatomites of this deposit are an important object of study, both scientifically and practically, to obtain a whole range of industrial materials on their basis, including high-quality silicate construction products.
Basis and initial data for the topic development. The prerequisites for the need to perform the research and development work under this project is the practical absence of enterprises to process diatomite raw materials in Kazakhstan with relatively significant reserves and ease of opencast mining. The diatomites use will increase, as evidenced by the experience of the use of this raw material in construction and other industries of economically developed countries.
Information about the planned scientific and technical development level, patent research and conclusions from them. The analysis of scientific, technical and patent literature on the production of iron oxide pigments from industrial products and wastes of the steel and machine-building industries that indicates the novelty of the proposed technology to produce ultradispersed iron oxide pigments with a spherical shape of particles. A method is proposed for the first time to obtain a modern heat-insulating material of foam glass based on diatomite and an alkali-silica solution formed during the processing of ash after burning Ekibastuz coals. Based on research performed in the world for the diatomites use in the production of silicate building products, new technological solutions have been developed to produce silicate bricks and dry building mixtures.
Information about the metrological support of the research work. The laboratory of alumina and aluminum of the IMOB JSC that performed research on the project, is equipped with the required technological equipment: grinding equipment, granulators, kilns, autoclaves. The analysis of the raw materials and the resulting products and materials was performed by the accredited National Scientific Laboratory of IMOB JSC for the priority "Technologies for the hydrocarbon and mining and metallurgical sectors and related service industries."
  Relevance. The project relevance is in the demand for technologies to produce iron oxide pigments and modern building materials (foam glass, silicate bricks, dry building mixtures) based on Kazakhstani diatomite raw materials. The research results will enable, due to the involvement of domestic technological silicon-containing raw materials in industrial production, to increase the production of construction products at enterprises (Lotos Aktobe LLP, Aktobe Ferroalloy Plant JSC, Koktas-Aktobe JSC and SBS Group, Aktobe LLP, etc.)
The topic novelty is in the development of a fundamentally new technology to produce high-quality construction products based on Kazakhstani diatomite raw materials. The technology is based on the results of physical and chemical studies of the behavior of natural diatomite in the processes intended to obtain powders of iron oxide pigments, foam glass, silicate bricks and dry building mixtures. The presence of such compounds as hedenbergite - Ca(Fe,Mg)Si2O6 and chloritoid А – FeAl2SiO5(OH)2 in the composition of silicate bricks provides an increase in their strength characteristics.
The relationship of this work with other research works. This project has a relationship with the project "Development of an integrated waste-free technology to process refined ferrochrome slags at Aktobe Ferroalloy Plant JSC to obtain metal concentrate and construction products", since high-strength chrome pellets suitable for melting in furnaces on ferrochrome were obtained using diatomites.
Goals and objectives of the research, their place in the implementation of research in general. The goal of the project is to develop a technology to process diatomites intended to produce high-quality silicate building products on their basis.
The goal of the research phase for 2020 is to test the accumulated dry building mixtures based on activated diatomite; comparative calculations and justification of the economic efficiency of the use of diatomites intended to produce construction products.
Phase 2020 includes the following objectives:
- large-scale comparative tests of standard silicate bricks and diatomite-based bricks as a silica component using autoclave-free technology. Selection of recipes;
- large-scale tests of dry building mixtures based on diatomite;
- comparative calculations of the economic efficiency of diatomite ore processing and the production of autoclave-free silicate bricks on its basis;
- determination of the economic efficiency of the production of dry building mixtures based on diatomite.
The research results for the previous stages are presented in interim reports:
- "Laboratory research to develop technology to activate diatomite ore", 2018, Inv. No. 0218RK00439;
- "Development of prototypes of products based on chemically activated diatomite for further testing as a component of construction products", 2019, Inv. No. 0219RK00472.



MAIN PART OF RESEARCH WORK

1 Laboratory studies to develop technology for the diatomite ore activation

Choice of the research direction. The diatomites use that, due to their porosity, have high thermal insulation characteristics, manufacturability during grinding operations, and chemical activity, is increased in modern technologies.
The choice of research direction is determined by the fact that there is no technological base for their processing in Kazakhstan, with large reserves of diatomite raw materials.
Research methods. The dispersion, chemical, X-ray phase, X-ray fluorescence analyzes, BET-analysis, electronic and Mössbauer spectroscopy were used in the process of research.
The samples of diatomite ore were taken for laboratory research at the first stage of 2018 (Zhalpak plateau, Aktobe region). Physical and chemical analysis of samples of diatomite raw materials was performed.
The samples represent a porous, low-strength, easily disintegrating rock, the color of which changes from white to yellow. Samples of raw materials located on the surface of hills are more durable. They have an intense yellow color, sometimes turning yellow-brown, and contain a significant amount of iron hydroxide compounds.
Samples of diatomite raw materials are characterized by a significant variation in chemical composition. The SiO2 content ranges from 73.087% in white raw materials to 25.845% in yellow (ocher-like) ones. The Fe2O3 content varies from 2.356% to 30.405%. The change in the content of minor components (Na2O, MgO, Al2O3, K2O, CaO, etc.) is insignificant. A slightly increased content of vanadium, rubidium and strontium compounds was noted but they are not of interest for their targeted extraction as concentrates.
X-ray phase analysis was performed on a D8 Advance diffractometer (BRUKER), a-Cu radiation to study the mineral composition of diatomite raw materials. It was found that the main phase in all samples of diatomite raw materials is quartz and muscovite. (Table 1).

Table 1 – X-ray Phase Analysis of Low Iron Diatomite Raw Materials

	Component
	Formula
	Mass. % .

	Quartz
	SiO2
	42.9

	Halite
	NaCl
	17.9

	Montmorillonite
	(Ca,Na)0.3Al2(Si,Al)4O10(OH)2·xH2O
	15.6

	Muscovite
	H4K2(Al,Fe)6Si6O24
	12.8

	Kaolinite
	Al2(Si2O5)(OH)4
	10.7



The topological characteristics of natural diatomites were determined as presented in    Table 2.

Table 2 – Topological characteristics of natural diatomites

	Description of characteristics of samples
No. 1001-1008 (the Zhalpakskoye deposit)
	Parameters

	Organogenic impurities and moisture,%
	9

	Particle size, μm
	0.260-0.504

	Coordination number
	2.7÷3.2

	Fractal dimension of structural inhomogeneities, Ds
	2.78

	Linear dimensions of structural inhomogeneities of the particle surface. R1 HM
	3.9

	Specific surface, m2/g
	10.0



The results of the physical and chemical analysis of diatomite ore show the possibility to use it as a raw material to obtain construction products.

Table 3 shows the physical and mechanical characteristics of natural diatomites.

Table 3 – Physical and mechanical characteristics of diatomites

	Description of characteristics of samples
No. 1001-1008 (the Zhalpakskoye deposit)
	Parameters

	True density, kg/m3
	Up to 2200

	Bulk density, kg/m3
	250-400

	Porosity,%
	82-89

	Humidity,%
	5.0

	Compressive strength, kg/cm2
	52.3-62.8



Research on the chemical activation of diatomites, determination of the optimal process parameters. The interaction of various forms of diatomite raw materials with calcium oxide was studied to improve the quality parameters of building products.
The mechanical grinding of the diatomite in the IV-3 abrasive was performed for 60 minutes. and thermal activation of ferruginous varieties to activate the diatomite in a laboratory furnace at a temperature of 600 °C for 1 hour, followed by grinding in an IV-3 grinder for 60 minutes. Mechanical grinding in a grinder enable to achieve an average effective particle size of 70-80 microns. Particles sized 5-10 nm were obtained during abrasion of fired ferruginous diatomite, that contributes to the formation of high-strength compounds: hedenbergite Ca(Fe, Mg) Si2O6 and chloritoid-A - FeAl2SiO5 (OH)2. The optimal process parameters of chemical activation of diatomites are thermal activation of ferrous forms of diatomite enable to achieve compressive strength of 25.2 MPa, water absorption was 4.3%.
Work to use diatomite as an active mineral additive in obtaining construction products is actively performed by foreign scientists [15-17].
We propose a technological solution that differs from the classical DBM formulations based on cement and cement-gypsum mixtures that consists in replacing them with silicocalcites, including hydrated ferrosilicalcites. High-iron varieties of diatomite raw materials (flasks), containing from 20 to 30% Fe2O3, were used for the synthesis of ferrosilicocalcites. Flasks were crushed to a size less than 0.1 mm. One batch was fired in a laboratory muffle furnace at a temperature of 600 °C for 1 hour, the other batch was not thermally activated. Both batches were subjected to grinding in a laboratory grinder IV-3 to a particle size of 30-40 nm. Raw and thermally activated diatomite was mixed with cement powder, lime in mass proportions of 10: 1: 3 and in a number of experiments with gypsum. Gypsum with Grade "h" (up to 5 wt.%) was used as a plasticizer when receiving a part of the compositions. The mixture was sealed with water at L:S = 1: 5.
Compositions with calcined diatomite and gypsum showed high plasticity when applying a layer of plaster, its fast adhesion and strength when held on a vertical surface. Rapid setting of the plaster layer is due to the formation in the solution of complex hydrated iron-calcium silicates of the hedenbergite type - Ca (Fe, Mg) Si2O6 and chloritoid - A - FeAl2SiO5 (OH)2.
Laboratory tests of prototypes of cubes and dry building mixtures using thermally activated diatomite are shown in Figure 1.
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Figure 1 – Comprehensive laboratory tests of cube and dry samples
building mixtures using thermally activated diatomite

Thus, the possibility to use activated diatomite in technologies to obtain construction products has been studied. Comparison with the standards given for silicate bricks and stones in the Interstate Standard GOST 379–95 enables us to confidently assume that the use of diatomite as a silicate component enables to achieve the M 70 grade of building products even without the use of autoclave conditions. The possibility to obtain plaster mortar based on diatomite is confirmed. The obtained samples of cubes using thermally activated diatomite, especially its high-iron forms, correspond to or slightly exceed the standard parameters of GOST 379–95 applied to silicate stones and bricks. Compressive strength class was SC IV. Average dry density was 1482 kg/m3. The adhesion strength to the base is 0.42 MPa [18-20].


2 Development of prototypes of products based on chemically activated diatomite for further testing as a component of construction products

Representative samples of white (low-iron) diatomite ore (Zhalpak plateau, Aktobe region) weighing 300 kg were taken for pilot tests. Studies of the physical and chemical analysis of a diatomite ore sample with the determination of the main physical and technical parameters of the material (water absorption, thermal conductivity, frost resistance, environmental safety, etc.) were performed.
Research has been performed on the possibility intended to obtain components of construction products from diatomite raw materials: iron oxide pigments to produce corrosion-resistant paints and foam glass - a heat-insulating filler.
The chemical composition of the ferruginous varieties of diatomites from the Zhalpak deposit indicates that they can serve as raw materials to produce iron oxide pigments.
The data of scanning electron microscopy of powders obtained after preliminary drying, grinding and calcining of ferruginous diatomite showed the presence of highly dispersed particles (5-10 µm in size) of a spherical shape. Achievement of high dispersion of particles is explained by the physical nature of diatomites that are weakly bonded conglomerates of particles with sizes of several nanometers (Figure 2).
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а) sample No. 1					 b) sample No. 2

Figure 2 – Forms and sizes of particles of iron oxide pigments

BET analysis of the samples showed an increase in the specific surface area and total pore volume in the sample obtained by calcining and regrinding calcined diatomite. An increase in these parameters contributes to an increase in dispersity, hiding power, chemical resistance, especially when coloring cement mortars. Pigments with a high silica content have a significantly lower density than pigments that are almost entirely composed of iron oxide.
Mössbauer and X-ray phase analysis established the presence in the calcined sample of the obtained powder of hematite (α-Fe2O3 oxide) and goethite (α -FeOOH hydroxide) - the main components of iron oxide pigments currently produced by industry (Figure 3).
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а) sample No. 1
	
b) sample No. 2

	
Figure 3 – Mössbauer spectra of iron oxide pigments



Prototypes of foam glass were obtained using diatomite and silicate solutions. Diatomite was mixed with an alkali-silica solution obtained by chemical enrichment of ash from the combustion of Ekibastuz coals, and the mixture was subjected to heat treatment at a temperature of 1200 °C for 60 minutes. to obtain prototypes of foam glass. The results of experiments to obtain foam glass products from alkali-silica solutions and diatomite are given in Table 4 and Figure 4.

Table 4 – The results of experiments to obtain foam glass products from alkali-silica solutions and diatomite

	Experiment No.

	Diatomite, 
g
	Shubar-Kul
coal, 
g
	ASS,
ml
	molar correlation SiO2 diatomite /SiO2 ASS
	Product type
	Firing temperature,
оС
	Specific gravity,
kg/dm3

	Tensile strength
for compression
N/cm2

	1
	100
	2
	30
	0.01
	press.
	950
	1.59
	981

	2
	100
	2
	60
	0.02
	press.
	950
	1.61
	863

	3
	100
	2
	90
	0.03
	press.
	950
	1.65
	785

	4
	100
	10
	30
	0.01
	press.
	1050
	1.11
	686

	5
	100
	15
	30
	0.01
	press.
	1100
	0.95
	588

	6
	100
	20
	30
	0.01
	press.
	1100
	0.78
	655

	7
	100
	20
	30
	0.01
	pellet
	1100
	0.70
	624

	8
	100
	20
	30
	0.01
	pellet
	1150
	0.72
	568

	9
	100
	20
	30
	0.01
	pellet
	1200
	0.84
	554
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Figure 4 – Prototypes of foam glass from a solution of ASS and diatomite

A simple process flow diagram for the utilization of an alkali-silica solution, a middling product of the process intended to obtain alumina from coal ash of Ekibastuz power-generating coals, is proposed BASED on the studies performed. The conditions to obtain foam glass from ASS and natural diatomite have been determined. The technical parameters of the foam glass correspond to the characteristics of modern thermal insulation materials for construction.
Large-scale laboratory tests were performed on the production equipment of Sailan-Aktobe LLP with the determination of technological parameters to produce batches of autoclave-free and autoclave silicate bricks, dry building mixtures for further work.


3 Large-scaled tests of the accumulated dry building mixtures based on activated diatomite. Comparative calculations and justification of the economic efficiency of the use of diatomites intended to produce construction products

3.1 Large-scaled comparative tests of standard silicate bricks based on diatomite as a silica component using autoclave-free technology. Selection of recipes

Samples of fired diatomite with a low iron content in the amount of 110 kg and 100 kg of lump quicklime were prepared for tests. Lime corresponding to GOST 9179-2018 [17] was crushed to a particle size of -2 mm. 
Chemical compositions of samples are given in Table 5 and 6.

Table 5 – Chemical composition of calcined diatomite

	Sample
	Na2O
	MgO
	Al2O3
	SiO2
	S03
	K2O
	CaO
	TiO2
	Fe2O3
	Cl
	Others

	No. 1
	0.96
	0.95
	8.55
	77.2
	0.15
	0.85
	0.45
	0.63
	3.85
	0.40
	6.01



Table 6 – The chemical composition of construction lime

	Chemical composition
	Rate for lime, wt.%

	
	Weakly hydraulic
	Strong hydraulic

	Active CaO + MgO:
	
	

	- not more
	65
	40

	- not less
	40
	5

	active MgO, not more
	6
	6

	CO, not more
	6
	5



The required amount of diatomite and slaked lime was calculated based on the production of 2CaO To fill one 50x50x50mm cube: SiO2 with a molar ratio of calcium oxide to silicon oxide in a mixture of 2: 1. Changing the ratio up to 10%, taking into account the content of the components. The calculated ratio is 400 g of diatomite per 144 g of quicklime, taking into account 77% SiO2 content in diatomite and 45% CaO in quicklime.
Before mixing, the lime was slaked with distilled water. Slaked lime for 1 hour was naturally cooled at room temperature and thoroughly mixed with diatomite. The resulting mixture is filled into the forms of building blocks. The molded cubes are kept for 28 days at a temperature of 25 °C in a laboratory room, and then the mixture is pressed at a pressure of 2 t/cm2 in a hydraulic construction press. After the expiration of the exposure period, the cubes are removed from the metal mold and subjected to strength testing under the arithmetic mean of 5 identical samples on a laboratory measuring press MIP-25R (Figure 5).
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а) Hydraulic press
MetallkraftWPP-50M
	
b) Measuring
press MIP-25R



Figure 5 - Equipment for testing building blocks

The results of tests to determine the crushing strength of cubes are shown in Figure 6.



Figure 6 – Results for determining the strength of cubes depending on the exposure time and molar ratio 2CaO:SiO2 

Studies to determine the crushing strength of cubes obtained under autoclave-free conditions showed that the maximum strength for 28 days was achieved for a molar ratio of 2CaO to SiO2 = 1: 1, and is 8.5 MPa that corresponds to a low grade of M70 brick. Under autoclave-free conditions, it is impossible to obtain bricks of grade M100 and higher.
The second stage of the research was performed under autoclave conditions to increase the strength of the silicate material. The optimal molar ratio of 2CaO to SiO2 and the weight ratio of lime and diatomite were determined during the previous series of large-scale tests. Studies on the autoclaving of the obtained cubes were performed on autoclave installations of drum and cartridge types in a thermal cabinet (Figure 7).
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	а) Laboratory autoclave
drum type
	б) Laboratory autoclaves of cartridge 
type in an oven



Figure 7 - Equipment for testing building blocks

The studies on autoclaving the cubes were performed under the conditions of the technology to produce silicate building bricks used at the Lotos plant, a structural unit of Aktobe Ferroalloy Plant JSC, a branch of TNK Kazchrome JSC.
The conditions to process "raw" cubes were: holding time 100 hours, temperature - 160°C, molar ratio 2CaO: SiO2 from 1: 0.8 to 1: 1.2. Every 20 hours of exposure in an autoclave, 3 cubes of the same composition were crushed on a laboratory press MIP-25R with the determination of the arithmetic mean value of crushing strength. Cubes are shown in Figure 8.
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Figure 8 – Sample cube after autoclaving for 60 hours
at a temperature of 160 oC
The results of tests to determine the crushing strength of cubes are shown in Figure 9.



Figure 9 – Results of determining the strength of cubes depending on the exposure time and molar ratio of 2CaO: SiO2 in autoclave conditions

The results obtained show that when diatomite is used instead of ground quartz washed sand, as a substitute for the silicate component in the manufacture of silicate building bricks, the time to reach the maximum crushing strength is reduced from 60 to 50 hours. When using diatomite, it is possible to achieve grade M150. When autoclaving brick samples, the geometric parameters of the product sample are saved.

3.2 Large-scaled tests of dry building mixtures based on diatomite

The large-scale tests were performed based on the compositions of dry building mixtures (DBM) prepared at the previous stage with the definition of: crack resistance, bulk density, water-cement ratio, mix mobility, water holding capacity, water absorption during capillary suction.
The composition of experimental formulations No. 1-37 is given in приложении В. The compositions of the DBM were selected based on compositions existing in practice and with the possibility of replacing expensive filler components (mineral active additives, white soot) with natural Kazakhstani diatomite.
For testing, mixtures were prepared based on two finely dispersed mineral additives - diatomite and white soot (amorphous microsilica). The recipe for modified mixtures includes other components - slaked lime, sand, marble flour. The fillers did not contain water-soluble components such as alkali metal or magnesium salts. Their presence increases the hydrophilicity of the solution, resulting in an increase in the water-cement ratio.
Determination of crack resistance. Visual inspection of surfaces treated with mortars showed that in compositions No. 1-5, after receiving the mortar and applying it to a concrete surface with a thickness of up to 0.5-2 cm, cracks appeared on the plaster surface within a day, and subsequently plaster separation from the concrete surface was observed. Cracks were also formed on compositions no. 6-17. Bermokoll consumption depends on the planned thickness of the mortar application. When applied in thick layers (from 1.6-2 cm), an overdose of 0.2 to 0.5% is dangerous, because “caramel effect” appearsб and cracks appear on the surface (Figure 10).
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Figure 10 - Cracks on the surface of the concrete layer

Compositions No. 18-37 showed good crack resistance on the concrete surface.

Plaster thickness 0.5-2 cm (Figure 11).
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a) using white soot b) using diatomite

Figure 11 – Applying mixtures to a concrete surface

The technical parameters of dry building mixtures have been determined.
Bulk density of dry mix: No. 18-22 within 1300-1860 kg/m3; No. 23-27 in the range of 1640-1770 kg/m3; No. 28-32 within 1120-1520 kg/m3; No. 33-37 within 1530-1720 kg/m3.
Density of the ready-to-use mixture: No. 18-22 in the range of 1450-1910 kg/m3;
No. 23-27 within 1720-1803 kg/m3; No. 28-32 within 1205-1673 kg/m3; No. 33-37 within the range of 1628-1890 kg/m3. Under GOST 33083-2014, the dry mix, the solution of which has an average density of less than 1300 kg/m3, belongs to the group of light plaster mix, more than 1300 kg/m3- to the group of heavy plaster mix.
The amount of mixing water: No. 18-22 - 4 liters per 25 kg of dry mix; No. 23-27 - 4 liters per 25 kg of dry mix; No. 28-32 - 6.5-8.25 liters per 25 kg of dry mix; No. 33-37 - 4-5.75 liters per 25 kg of dry mix. Deviation from the optimum water-cement ratio degrades strength and results in cracking.
The mobility of the mixture was determined using a reference cone. It has been established that the thinner the filler (mineral active additives), the greater its specific surface area (Table 7). 

Table 7 – Mobility data for dry building mixtures with water

	Composition No
	Mobility, 
cm
	Mobility 
grade
	Note

	No 18-22
	from 4 to 7.5
	Pk2
	The mobility of a freshly prepared mortar mixture intended for plastering surfaces must correspond to the Pk3 grade (the immersion depth of the cone is 8-12 cm), 
GOST 33083-2014

	No 23-27
	from 6 to 7
	Pk2
	

	No 28-32
	from 11 to 11.5
	Pk3
	

	No 33-37
	from 10 to 11
	Pk3
	



The water retention of compositions No. 18-37 without mineral active additives is 75-80%, with mineral active additives - not less than 90.0-97.5% (Table 8). Water absorption was determined by capillary suction. The samples were placed with their end face in a bath on a mesh support. The bath was filled with water at a temperature of (20 ± 5)°C so that the end face was immersed in water by 5-10 mm. The water level in the bath was kept constant throughout the test. The use of active mineral additives enables you to reduce water absorption, regulate porosity and reduce the risk of efflorescence on the surface (Table 9). 

Table 8 – Water retention capacity of mixtures

	Composition No
	Water-holding capacity,%
	Water-holding capacity,%

	No 18-22
	90-93
	The water-holding capacity of ready-to-use mixtures must be at least 90%, containing water-holding additives must be at least 95%

	No 23-27
	92.5-96
	

	No 28-32
	97-97.5
	

	No 33-37
	96-97.5
	



Table 9 – Determination of water absorption during capillary suction


	Composition No
	Water absorption
	Note

	No 18-22
	Does not exceed 0.4 kg/h 0,5 within 24 hours 
	Water absorption during capillary suction within 24 hours should not exceed 0.4 kg/h 0,5 
(except for waterproofing mixtures),
for waterproofing mixtures -
not more than 0.2 kg/(m2·h 0,5)

	No 23-27
	
	

	No 28-32
	
	

	No 33-37
	
	



Thus, as a result of the research:
- it was found that the introduction of finely dispersed mineral active additives (diatomite, white soot) increases the reactivity of the filled binder and results in an increase in its activity. - rational relationships have been established between the passive (sand) and active (diatomite, white soot) components of the mortar aggregate that make it possible to regulate the operational properties of the plaster;
- the possibility of modification of dry building mixtures on a cement binder with a complex action additive (ether-starch, M70, BERMOCOLL, ELOTEX, C-3, Technocel 500);
- the features of the change in the amount of mixing water, mixture mobility, application temperature, water retention capacity, water absorption at capillary suction were revealed;
- the features of the change in the rheological and technological properties of solutions based on dry mixtures are established, depending on the composition, bulk density and various dosages of additives.

3.3 Comparative calculations of the economic efficiency to process diatomite ore and the release of autoclave-free silicate bricks on its basis

The technology to produce silicate bricks at Lotos JSC, a branch of Aktobe Ferroalloy Plant JSC, is based on mixing finely dispersed (-0.07 mm) quicklime with finely dispersed crushed river sand (-0.07 mm), forming standard building bricks under pressure and autoclave treatment at a temperature of 155°C for 56 hours. In this case, there is a partial formation of dicalcium silicate 2SiO2 CaO that is the main component in bricks that determines their strength. Autoclave-free bricks are characterized by a strong reduction in energy costs to process raw bricks with steam in autoclaves but they do not enable obtaining products with a grade higher than M75. At the same time, the diatomites use instead of ground sand results in a sharp decrease in energy costs for grinding, the time of steam treatment in autoclaves. Economic calculations under the existing technology of JSC "Lotos" for 2019 were provided by "TNK" Kazchrome JSC (Table 10) and make it possible to perform comparative calculations of the existing autoclave and the proposed autoclave-free and autoclave technologies to produce bricks in the conditions of Lotos JSC, a branch of Aktobe Ferroalloy Plant JSC (Table 11).

Table 10 – Technical and economic data of "Lotos" JSC plant intended to produce silicate bricks (a branch of "Aktobe Ferroalloy Plant" JSC) for 2019


	Cost item
	Unit rev.
	Specific consumption
	Price
	Amount for 1 unit,
tenge
	number
	Amount, thousand tenge

	1
	2
	3
	4
	5
	6
	7

	VOLUME OF PRODUCTION
	thousand pieces
	
	
	
	59095.0
	42639925

	 
	tn
	
	
	
	216878.7
	

	VOLUME OF SALES
	thousand pieces
	
	
	
	59186.4
	42707542

	Basic and auxiliary materials
	
	
	
	5556.3
	
	328349.4

	Sand
	tn/1000
	3.324
	610.67
	2029.7
	196414.4
	119944.7

	Lime
	tn/1000
	0.211
	13687.31
	2893.4
	12492.4
	170988.0

	Coloring pigment
	tn/1000
	0.002
	307735.3
	563.4
	108.2
	33297.0

	Lime dust
	tn/1000
	0.058
	105.60
	6.1
	3417.1
	360.8

	Zilpebs
	kg/1000
	0.119
	179.31
	21.3
	7036.0
	1261.6

	Balls
	kg/1000
	0.116
	2.00
	0.2
	6884.0
	13.8

	Autoclave rubber
	kg/1000
	0.002
	7123.35
	17.3
	143.7
	1023.7

	Recycled water
	m3/1000
	0.134
	13.85
	1.9
	7929.8
	109.8

	Return of materials
	
	
	
	-27.5
	
	-1624.4

	Lime screening
	
	0.017
	2992.00
	50.3
	994.1
	2974.3

	Process steam
	G/cal
	0.374
	1558.83
	583.8
	22130.0
	34496.8

	Compressed air
	m3/1000
	257.7
	2.15
	554.1
	15229175
	32742.8

	Technological electricity
	kWh/1000
	43.414
	16.81
	729.6
	2565528.0
	43113.9

	Wages of main production workers' wages.
	
	
	
	1679.9
	
	99271.1

	Deductions from wages
	
	
	
	265.5
	
	15688.7

	Upcoming payments-vacation reserve
	
	
	
	215.7
	
	12745.7

	The 13th salary
	
	
	
	122.8
	
	7255.2

	Total direct costs
	
	
	
	9707.5
	
	573663.7

	Overheads
	
	
	
	
	
	

	Energy consumption
	
	
	
	308.5
	
	18232.5

	Power power
	kWh/1000
	2.838
	16.84
	47.8
	167700.0
	2823.7

	Heating, steam, hot water
	
	0.062
	2190.68
	136.2
	3675.0
	8050.7

	Water supply
	
	0.082
	40.92
	3.4
	4848.0
	198.4

	Household. domestic wastewater
	
	0.423
	286.48
	121.2
	24991.7
	7159.6

	Overhaul
	
	
	
	0.0
	
	0.0

	Maintenance
	
	
	
	2248.1
	
	132851.3

	Incl. wages
	
	
	
	553.6
	
	32716.9

	Deductions from salary
	
	
	
	69.8
	
	4125.0


Table 10 continued


	1
	2
	3
	4
	5
	6
	7

	Upcoming payments-vacation reserve
	
	
	
	64.6
	
	3817.6

	The 13th salary
	
	
	
	35.1
	
	2075.3

	Materials and spare parts
	
	
	
	945.4
	
	55871.2

	        SERVICES:
	
	
	
	579.5
	
	34245.3

	Repair of electric motors
	
	
	
	61.9
	
	3660.5

	Current repair of production building No. 2
	
	
	
	505.4
	
	29868.4

	Repair of special equipment
	
	
	
	3.7
	
	217.1

	Manufacturing of cylinder rods (SPE)
	
	
	
	8.4
	
	499.3

	Maintenance of fixed assets
	
	
	
	2201.2
	
	130082.7

	Incl. wages
	
	
	
	791.9
	
	46799.76

	Deductions from salary
	
	
	
	103.5
	
	6117.02

	Upcoming payments-vacation reserve
	
	
	
	97.3
	
	5748.40

	13th salary
	
	
	
	69.9
	
	4128.94

	Materials and spare parts
	
	
	
	1070.1
	
	63236.74

	        SERVICES:
	
	
	
	68.6
	
	4051.8

	Maintenance and repair of air conditioners
	
	
	
	6.2
	
	367.38

	Fire alarm services
	
	
	
	5.1
	
	300.00

	Prof. electrical testing
	
	
	
	25.7
	
	1517.86

	Expert examination of the hoisting mechanism and crane tracks
	
	
	
	4.8
	
	285.92

	NACEKS - instrument calibration
	
	
	
	5.5
	
	322.08

	Internal inspection and hydro-testing of autoclaves (Energo)
	
	
	
	19.9
	
	1178.57

	Service of presses
	
	
	
	1.4
	
	80.00

	Depreciation
	
	
	
	1359.6
	
	80346.52

	Cargo movement
	
	
	
	389.5
	
	23018.8

	Occupational Safety and Health
	
	
	
	253.6
	
	14987.7

	Overalls
	
	
	
	43.8
	
	2591.28

	Special milk
	
	
	
	60.8
	
	3590.81

	Materials
	
	
	
	53.2
	
	3145.48

	Payment for incapacity for work
	
	
	
	90.3
	
	5335.08

	Workwear washing
	
	
	
	5.5
	
	325.00

	Other expenses
	
	
	
	1237.6
	
	73137.7

	Incl. Wage
	
	
	
	478.1
	
	28253.83

	Deductions from salary
	
	
	
	61.1
	
	3608.49

	Upcoming payments-vacation reserve
	
	
	
	58.8
	
	3476.94

	13th salary
	
	
	
	44.4
	
	2626.14

	Materials and other expenses
	
	
	
	54.9
	
	3241.76


Table 10 continued


	1
	2
	3
	4
	5
	6
	7

	Taxes and payments
	
	
	
	62.7
	
	3707.14

	Environmental monitoring
	
	
	
	22.6
	
	1335.71

	Product certification
	
	
	
	9.6
	
	567.25

	Insurance
	
	
	
	25.5
	
	1509.27

	Medical services
	
	
	
	214.1
	
	12652.83

	Communication costs
	
	
	
	1.0
	
	57.00

	Training costs
	
	
	
	68.9
	
	4069.44

	Occupational health and safety costs
	
	
	
	6.8
	
	400.00

	Maintenance costs transport
	
	
	
	22.9
	
	1352.78

	Special equipment services
	
	
	
	21.8
	
	1291.00

	Collection and storage of waste
	
	
	
	13.9
	
	822.65

	Environmental insurance
	
	
	
	4.1
	
	245.23

	Property protection services
	
	
	
	6.0
	
	352.50

	Facility security services
	
	
	
	0.0
	
	0.00

	Disinfection, pest control, deratization
	
	
	
	7.6
	
	446.43

	Profession certification
	
	
	
	1.0
	
	60.00

	Inspection for gas analysis equipment and environmental monitoring systems
	
	
	
	27.5
	
	1627.36

	Expert examination of the building and construction of Lotos Aktobe LLP
	
	
	
	0.0
	
	0.00

	Design and survey works
	
	
	
	22.0
	
	1300.00

	Development of electronic documentation
	
	
	
	2.3
	
	133.93

	Overheads
	
	
	
	7998
	
	472657

	Total production costs
	
	
	
	17705.7
	
	1046320.8

	Total costs for goods. products.
	
	
	
	17718.5
	
	1048695.0

	Period expenses including
	
	
	
	4263.1
	
	252317.2

	General administrative
	
	
	
	2483.3
	
	146977.91

	Implementation costs
	
	
	
	1779.8
	
	105339.27

	Total cost
	
	
	
	21981.6
	
	1301012.2

	Price per side
	
	
	
	29662.3
	
	1755607.7

	Profit
	
	
	
	7680.7
	
	454595.5

	Profitability
	%
	
	
	34.9
	
	40.2

	Average cost of 1 pc.
	
	
	
	
	
	24.56

	Average real price 1 pc.
	
	
	
	
	
	41.11







Table 11 – Comparative economic calculations for existing and proposed technologies to produce autoclave-free and autoclave bricks from diatomite

	Cost item
	Existing technology
	Proposed technology

	
	
	Autoclave-free, grade brick М75
	Autoclave, brick grade M125

	Sand consumption (98 wt.%.)
	0.222
	-
	-

	Diatomite consumption
	-
	0.317
	0.317

	Production and delivery costs, tenge
	2.119
	8.95
	8.95

	Process steam costs, tenge
	1515.7
	151.6
	1300.0

	Electricity costs, tenge
	904.1
	210.0
	600.0

	Salary
	2.356
	1.178
	2.356

	Other workshop costs
	8.472
	6.60
	8.472

	Total:
	24.56
	15.58
	20.55

	Selling price, tenge
	41.11
	33.98
	41.11

	Profitability,%
	40.2
	44.25
	50.00

	Profit for the entire volume of products manufactured in 2019, thousand tenge
	454595.5
	500394.4
	565417.2

	Additional profit from the implementation of new technology, thousand tenge
	
	45798.9
	110821.8



The calculations take into account the plant-wide costs per unit of production without changing the workshop, plant-wide costs for advertising and product sales. From the above data, it can be seen that when bricks are produced using autoclave-free technology and with the use of autoclave technology with the use of diatomite raw materials, the profitability of existing production increases by 4.05 and 9.8%, respectively. The proposed technology does not require significant changes in the transport equipment and plant shop equipment.
Based on the calculations, the following conclusions were made:
- replacing sand with diatomite in the technology of producing silicate bricks, even using autoclave-free technology, brings additional profit 45798.9 thousand tenge
when autoclaving raw sand-lime bricks, additional profit is up to 110,821.8 thousand tenge with an increase in grade from M75 to M125;
- the project of organizing the production of silicate bricks based on diatomites is not associated with additional capital and operating costs, since the plant of JSC "Lotos" has all the required equipment and personnel. Replacing silicate raw materials - washed river sand - with diatomite results in significant savings in energy costs, steam (autoclave technology) and salaries of some of the personnel serving the autoclaves that ultimately increases the profitability of production.



3.4 Determination of the economic efficiency of the production of dry building mixtures based on diatomite

The composition of the dry mortar No. 30 corresponds to the composition of the dry plaster mixture M150 manufactured by Rusean GOST No. 33083-2014. The compositions produced by the industry and proposed for production are given in Table 12. White soot is replaced by natural diatomite in the proposed composition.

Table 12 – Compositions of dry building mixtures produced by the industry and proposed for production

	Recipe

	Composition in %

	
	No30
	No 35

	Cement
	26.24
	26.24

	Sand
	67.76
	67.76

	White soot
	5.0
	-

	BERMOCOLL
	0.1
	0.1

	ELOTEX
	1.0
	1.0

	Diatomite
	-
	5.0



Brief calculations were made to produce dry building mixtures based on diatomite per 1000 kg and for an annual productivity of 10 thousand tons per year in the conditions of Aktobe Plant “Sailan Aktobe” LLP to assess the feasibility and economic efficiency of the organization of production. Table 13 shows the consumption coefficients per 1 ton of dry mortar and for 10 thousand tons of products.

Table 13 – Consumption coefficients for 1 ton of dry mortar and for an annual production of 10 thousand tons


	Name
	For 1 ton of mixture
	Annual production
10 thousand tons

	
	Unit of measurement
	number
	

	1
	2
	3
	4

	Enterprise "Rusean"

	Cement
	tenge
	0.2624
	2664

	Sand
	tenge
	0.6776
	6776

	White soot
	tenge
	0.05
	500

	Diatomite
	tenge
	-
	

	BERMOCOLL
	
	0.001
	10

	ELOTEX
	
	0.01
	100

	fresh water
	m3
	0.005
	50

	Steam
	Gcal
	0.05
	500

	Electricity
	thousand kW/h
	0.022
	220




Table 13 continued


	1
	2
	3
	4

	Proposed technology

	Cement
	tenge
	0.2664
	2664

	Sand
	tenge
	0.6776
	6776

	White soot
	tenge
	-
	-

	Diatomite
	tenge
	0.07
	705

	BERMOCOLL
	
	0.001
	10

	ELOTEX
	
	0.01
	100

	fresh water
	m3
	0.05
	50

	Steam
	Gcal
	0.05
	500

	Electricity
	thousand kW/h
	0.032
	320

	Natural gas
	thousand m3
	0.013
	130




The calculation of the cost to purchase the equipment is given in Table 14.

Table 14 – Calculation of costs for the purchase of equipment (diatomite 705 t is purchased through outsourcing)

	Name
	Type
	Performance
	Power, kWt
	Quantity, pcs.
	Price, thousand tenge
	Cost, thousand tenge

	Diatomite mining department (seasonal)

	Diatomite
	
	
	
	705
	8,5
	5992,5

	Department of grinding, mixing and packaging of dry construction mixture

	Dry grinding mill
	Ø 1.5*5.7  by Sinovatt-Gormash.
	3-5 t/h
	115
	1
	12213,6
	12213,6

	Silos for storage of finished materials
	SCS-36 “Refey” plant.
	36 tons
	45
	3
	3456,0
	19368

	Ready mix silo
	SPTSS-465
	465 tn
	50
	1
	19500,0
	9500

	Packaging unit for dry bulk materials
	DVS301-50-6
	2 t/h
	
	1
	6600,0
	6600

	Total
	53674.1

	Unaccounted for equipment (20%)
	10734.82

	Total
	64408.92

	Installation work (8%)
	5152.71

	Transport costs (7%)
	4508.62

	Total
	74070.25

	Process pipelines cost (10%)
	7407.03

	Others (20%)
	14814.05

	Total equipment cost
	96291.6



The Sailan Aktobe LLP plant has a wide range of technological equipment, including 11 pieces. drying tube furnaces 1-3 t/h, transport equipment for the transportation of bulk materials, supplied communications and is located in close proximity to the territory of "Aktobe Ferroalloy Plant" JSC in Aktobe.
Calculation of capital costs. SailanAktobe LLP plant has a building area 1000 m2. Besides the building, an extension of 200 m2 of production space will be required that is easy to accomplish, since the workshop is assembled from easily erected metal structures with sandwich insulation. Considering that the cost of 1 m2 is 210 thousand tenge, additional costs for the extension will amount to 42,000 thousand tenge.
The main technical and economic parameters of the new production of dry building mixtures are presented in Table 15-17.

Table 15 – Calculation of the number of employees

	Staff units
	Number of staff units
	The number of staff units, taking into account the turnout rate. 1,2

	Administrators:
Site manager
Shift master
Total
Main workers:
Administrator of receiving and preparing raw materials
Dry mix preparation machine operator
Apparatus for drying and filling finished products
Total
Auxiliary workers:
Laboratory assistant
Electrician
Locksmith repairman
Total
Total
	
1
4
5

4
4
4

12

4
4
4
12
29
	


6





15




15
36



Table 16 – Calculation of the wage fund with accruals

	Category of workers
	Number of employees
	Average annual salary, thousand tenge
	Annual salary fund

	Administrator
	6
	1800.0
	21600.0

	Main workers
	12
	3000.0
	36000.0

	Auxiliary workers
	12
	2400.0
	28800.0

	Total
	29
	
	86400.0





Table 17 – Operating costs to produce 10 thousand tons of dry mortars in year

	Expenses
	Unit of measurement
	Annual demand
	Price,
tenge
	Amount, thousand tenge

	1. Initial raw materials and reagents
     Cement
Sand
Diatomite
BERMOCOLL
ELOTEX

      Total

2. Energy consumption
     Steam
Electricity
Water
Natural gas
       Total

3. Salary
     Deductions (30%)
       Total
4. Maintenance costs and
     equipment operation
Amortization of equipment and
   vehicles (14.2%)
    Content (2.2%)
Maintenance of equipment and vehicles (5%)
    Intrafactory relocation
load reduction (0.5%)
     Other expenses (0.4%)
       Total
	
t
t
t
t
t





Gcal.
thousand kWh
m3
thousand m3
	
2664
6776
705
10
100





500
220
50
130
	
23500
640
8500
80000
73000




2703
3421
203
21000



	
62604.0
4336.64
5992.5
800.0
7300

81033.14



1351.5
752.6
10.15
2730
4844.25

60480.0
25920.0
86400.0



13673.4
2118.42
4814.6
481.46
385.17
21473.05

	6. Factory costs (11.8%)

Other expenses (1.25%)
Total workshop costs
Total operating costs
	
	
	
	22862.55

2439. 49 

197579.19



The calculation of the discounted payback period, NPV and IRR of the dry building mixtures plant in the conditions of SailanAktobe LLP is given in Table 18.
Such main economic performance parameters as net present value NPV 36 423 thousand tenge and internal rate of return IRR 18%, discounted payback period - 6 years are optimal and meet the requirements for successful production. Calculations substantiate project profitability and return on investment.
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Table 18 – Calculation of the discounted payback period, NPV and IRR of a dry mortar plant in conditions SailanAktobe LLP

	Parameter names
	Unit of meas.
	2021
	2022
	2023
	2024
	2025
	2026
	2027
	2028
	Total

	Production volume of plaster drywall
	thousand tenge
	
	10
	10
	10
	10
	10
	10
	10
	

	Selling price
	thousand tenge.
	
	283000
	283000
	283000
	283000
	283000
	283000
	283000
	

	Total costs, including:
	thousand tenge
	
	
	
	
	
	
	
	
	

	Operational
	thousand tenge
	
	176106.14
	176106.14
	176106.14
	176106.14
	176106.14
	176106.14
	176106.14
	

	Expenses of the period (amortization + expenses for payment of% on the loan)
	thousand tenge
	
	79073.05
	78233.05
	76721.05
	74906.65
	73213.21
	70673.05
	70673.05
	

	Income before tax
	thousand tenge
	
	-6726.96
	-5886.96
	-4374.96
	-2560.56
	-867.12
	1673.04
	1673.04
	

	Tax
	thousand tenge
	
	0
	0
	0
	0
	0
	501.91
	501.93
	

	Income after tax
	thousand tenge
	
	0
	0
	0
	0
	0
	1171.11
	1171.11
	

	Loan interest, including:
	thousand tenge.
	
	
	
	
	
	
	
	
	

	Interest on a capital construction loan (10% bank rate)
	thousand tenge
	
	4200
	3780
	3024
	2116.8
	1270.08
	
	
	

	Interest on a working capital loan (10% bank rate)
	thousand tenge
	19800
	19800
	19800
	19800
	19800
	19800
	19800
	19800
	

	Current cash flow
	thousand tenge
	
	-6726.96
	-5886.96
	-4374.96
	-2560.56
	-867.12
	1673.04
	1673.04
	

	Cumulative cash flow
	thousand tenge
	
	
	-1952.52
	2197.43
	1747.13
	6092.62
	20855.35
	31813.75
	

	NPV
	thousand tenge
	
	
	
	
	
	
	
	
	36 422.59

	IRR
	%
	
	
	
	
	
	
	
	
	18 %

	Payback period
	years
	
	
	
	
	
	
	
	
	6



CONCLUSION

Brief conclusions under the results of research and development and its individual stages
Stage 2018. Representative samples of diatomite raw materials were taken from the Zhalpak deposit and its chemical and mineralogical compositions were determined.
Laboratory studies have been performed to use high-iron varieties of Kazakh diatomite raw materials as a component of dry building mixtures, indicating the production of high-quality plaster solutions based on cement-gypsum-lime-diatomite mixtures. Compositions with fired diatomite and gypsum showed high plasticity when applying a layer of plaster, its fast adhesion and strength that is due to the formation of complex hydrated iron-calcium silicates such as hedenbergite - Ca (Fe, Mg) Si2O6 and chloritoid - A -FeAl2SiO5(OH)2.
The use of a plasticizer and thermally activated diatomite in mixtures can significantly reduce the water absorption of standard building blocks. Semi-dry pressing with subsequent autoclave steam treatment of the cubes sharply increases the compressive strength and grade of the products, reduces their water absorption and specific gravity. A sharp increase in the strength of cubes was established when using thermally activated high-iron diatomite (20-30% Fe2O3) that is associated with the partial formation of hydrated forms of ferrocalcites, and their number increases with autoclave steam treatment of the cube material. The obtained samples of cubes using thermally activated diatomite, especially its high-iron forms, correspond to the standard GOST 379–95 standards for silicate stones and bricks
Phase 2019. The chemical composition of the ferruginous varieties of diatomites of the Zhalpak deposit shows that they can serve as raw materials to produce iron oxide pigments. The data of scanning electron microscopy of powders obtained after preliminary drying, grinding and calcining of ferruginous diatomite showed the presence of highly dispersed particles (5-10 µm in size) of a spherical shape.
 BET analysis of the samples showed an increase in the specific surface area and total pore volume in the sample obtained by calcining and regrinding calcined diatomite. An increase in these parameters contributes to an increase in dispersity, hiding power, chemical resistance, especially when coloring cement mortars. Pigments with a high silica content have a significantly lower density than pigments that are almost entirely composed of iron oxide.
Mössbauer and X-ray phase analysis established the presence in the calcined sample of the obtained powder of hematite (α-Fe2O3 oxide) and goethite (α -FeOOH hydroxide) - the main components of iron oxide pigments currently produced by industry.
A middling product of the process intended to obtain alumina from coal ash from Ekibastuz power-generating coals, is proposed based on the research performed, a simple process flow diagram for the utilization of an alkali-silica solution (ASS). The conditions to obtain foam glass from ASS and natural diatomite have been determined. The technical parameters of the foam glass correspond to the characteristics of modern thermal insulation materials for construction.
Organization of production of foam glass on an industrial scale will make it possible to dispose of ASS in large volumes, since the construction industry is very material-intensive. Taking into account the existing Kazakhstani base of scientific research in the field of ash processing and our own developments, an improved scheme for the complex processing of ashes from Ekibastuz power-generating coals has been proposed.
Phase 2020. Large-scaled studies were performed on the preparation and chemical processing of a sample of diatomite from the Zhalpak deposit using the production equipment of Sailan-Aktobe LLP. Based on activated diatomite, samples of standard building blocks and compositions of dry building mixtures were obtained. Their arithmetic mean crushing strength, water absorption and specific gravity of the obtained samples were studied. It is shown that even without autoclaving, the samples correspond to the grade for M70 bricks.
Samples of formulations of dry building mixtures have been developed. It has been established that diatomite can serve as an active mineral additive as white soot, as it increases the reactivity of the filled binder. that the use of diatomite in the production of silicate bricks simplifies and reduces the cost of grinding the starting material. During the heat treatment of ground diatomite, its chemical activation occurs, the strength of the silicate brick is 8.5 MPa that corresponds to brand M70.
Autoclaving of "raw" sand-lime bricks in autoclave conditions at a temperature of 160°C enables increasing the grade of sand-lime bricks up to M150. These bricks are the most expensive, durable and in demand in the industry.
Comparative calculations of the economic efficiency of processing diatomite ore and replacing river sand with diatomite showed an increase in profitability of 5.3% and additional profit in the production of silicate bricks using non-autoclave technology in the amount of 45788.9 thousand tenge and 110821.8 thousand tenge using autoclave technology (data for release in 2019), net discounted income NPV 36 423 thousand tenge and internal rate of return IRR 18%, discounted payback period - 6 years justify the profitability of the project and return on investment.
The main economic parameters of the efficiency of the new production to produce dry building mixtures showed that when replacing "white" soot with natural diatomite, NPV will be 36.42%, IRR-18%, the payback period is 6 years.
Assessment of the completeness of the solution of the tasks. Research work was performed in full accordance with the schedule. The selection of representative samples of diatomite raw materials was performed and its physical and chemical studies were performed. Chemical activation of samples of ferruginous forms of diatomite was performed to obtain ultrafine-dispersed iron pigments of a spherical shape. The issue of complex ash processing with the production of alumina concentrate and the processing of alkali-silica solutions and diatomite with the production of foam glass, a heat-insulating building material, has been studied. Large-scaled studies were performed to obtain samples of silicate bricks using autoclave-free technology and their tests were performed that showed their compliance with the M70 grade. Large-scaled batches of dry building mixtures have been produced for subsequent tests with the determination of the main technical parameters. Comparative calculations of the economic efficiency of diatomite ore processing were performed based on the results of large-scale tests of the produced dry building mixtures based on activated diatomite.
Recommendations and initial data on the specific use of research results. The results of the work can be used at enterprises of the country's construction industry. The developed technology is focused on its implementation at such enterprises as "Lotos" LLP, "Sailan-Aktobe" LLP and plants of construction products of "SBS Trade" LLP.
Assessment of the technical and economic efficiency of implementation. The developed technologies to produce iron oxide pigments, foam glass - a modern heat-insulating material, silicate bricks and dry building mixtures using diatomaceous earths can be recommended for industrial development at existing enterprises and become the basis for organizing new industries.
Assessment of the scientific and technical level of the performed research work in comparison with the best achievements in this area. 
The proposed technical solutions to produce finely dispersed powders of iron oxide pigments of a spherical shape, including silicon dioxide, are innovative. An iron-rich variety of Kazakhstani diatomites was used as a raw material source, the main components of which are iron oxides and silica with a high specific surface area and micron-sized porosity that improves the technical parameters of the product.
Synthetic silica is used as the second component of the pigment that determines the multistage process in the published works.
An original technology is proposed for the disposal of alkali-silica solutions formed during the alkaline processing of ash from coal combustion, their interaction with natural diatomite and the production of foam glass. To date, there is no rational scheme to recycle alkali-silica solutions.
Organizational and material and technical provision to perform the research. Research work under the project was performed in the laboratory of alumina and aluminum by a team of performers, including 3 Ph.D. in Engineering Science, 1 Ph.D., 1 junior researcher with experience in the development of technologies to process mineral raw materials and the synthesis of materials.
There is the required research infrastructure: production facilities, modern research equipment, access to sources of scientific and technical information to implement the project.
Research work was performed under the international standard ISO 10006 “Administrative quality management. - Guidelines for Quality Assurance in Project Management”. Patent and license provision of research is performed by the relevant service of the organization at all stages of the project.
The analysis of the raw materials and the resulting products and materials was performed by the accredited National Scientific Laboratory of IMOB JSC under the priority "Technologies for the hydrocarbon and mining and metallurgical sectors and related service industries."
Economic feasibility of the requested amount of funding for R&D. Project expenses include the following items: salary with deductions, travel expenses, purchase of materials, others (translations, registration fees), maintenance of equipment, project support.
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ANNEX B

List of the published works

2018
Articles in peer-reviewed Russian scientific journals:
1 Kuldeev E.I., Bondarenko I.V., Temirova S.S., Tastanov E.A., Nurlybaev R.E. Composition and properties of diatomite raw materials of Kazakhstan and the synthesis of silicalcites on their basis for obtaining construction products // Complex use of mineral raw materials. - 2018. - No. 4. - P.149-157. KazBC (2017) - 0.204. (in Russian)  https://doi.org/10.31643/ 2018 / 6445.41
2 Kuldeev E.I., Bondarenko I.V., Orynbekov E.S., Nurlybaev R.E., Temirova S.S. Application of activated diatomite in dry building mixtures // Bulletin of KazNTU. - 2018. - No. 5. - S. 404-408. KazBC (2017) - 0.045. (in Russian)  https://official.satbayev. university/dowload/document/7429/%D0%92%D0%95%D0%A1%D0% A2% D0% 9D% D0% 98% D0% 9A2018% 20% E2% 84 % 965.pdf
Conference materials:
1 Kuldeev E.I. Application of Kazakhstani diatomites as carriers of mineral fertilizers // Proceedings of the International Conference "Scientific, Technical and Innovative Developments" within the framework of the project "One Belt - One Road". - Astana. - 2018. - p. 23. (in Russian)
2019
Articles in peer-reviewed foreign scientific journals with a non-zero impact factor, indexed in the Scopus database:
1 B.K. Kenzhaliev, E.I. Kuldeev, V.A. Luganov, I.V. Bondarenko, I.Yu. Motovilov, S.S. Temirova. Production of Very Fine Spherical Particles of Ferriferous Pigments from the Diatomaceous Raw Material of Kazakhstan // Glass and Ceramics. - 2019. - Vol. 76. - Issue 5-6. R. 194-198. Scopus: SJR (2018) - 0.28; Q3. (in English) https://link .springer.com/article/10.1007/s10717-019-00163-w
Articles in peer-reviewed foreign scientific journals with a non-zero impact factor:
1 Orynbekov E.S., Selyaev V.P., Nurlybaev R.E., Kuldeev E.I. Dry building mixtures for plastering with finely dispersed active additives // Regional architecture and construction - 2019. - №2 (39). - P.72-79. RSCI (2017) - 0.488. (in Russian) https://elibrary.ru/item.asp?id=39323383
2 Kenzhaliev B.K., Kuldeev E.I., Luganov V.A., Bondarenko I.V., Motovilov I.Yu., Temirova S.S. Obtaining highly dispersed particles of spherical iron oxide pigments from Kazakhstani diatomite raw materials // Glass and ceramics. - 2019. - No. 5. - S.40-45. RSCI (2017) - 0.790. (in Russian)  http://www.glass-ceramics.ru/archive.php
Conference materials:
1 Kuldeev E.I., Temirova S.S., Bondarenko I.V., Tastanov E.A. Diatomites - a new raw material for the development of the construction industry in Kazakhstan // Proceedings of the XII Congress of concentrators of the CIS countries. - Moscow.-2019. - S. 168-171. (in Russian)
RK patent:
1 Patent RK No. 33707 A method of producing amorphous silicon dioxide from silica-containing raw materials / Abdulvaliev R.A., Kenzhaliev B.K., Kuldeev E.I., Gladyshev S.V., Omarova S.A., Dyusenova S.B., Manapova A.I., Imangalieva L.M., applicant and patentee of JSC "Institute of Metallurgy and Beneficiation".-2019. Bul. No. 25. (in Russian)
2020
Articles in peer-reviewed foreign scientific journals with a non-zero impact factor, indexed in the Scopus database:
1 E. Kuldeyev, I. Bondarenko, R. Abdulvaliyev, S. Temirova, B. Abdikerim. Processing of low quality ekibastuz coals ashes and natural diatomites to obtain alumina and foamed glass // Metalurgija. - 2020. - No. 3. - R.351-354. Scopus: SJR (2018) - 0.39; Q2. (in English)  https://hrcak.srce.hr/ index.php? show = toc & id_broj = 18867 & lang = en)



ANNEX C

Calendar plan

Appendix 1.18 
to Agreement No._____ as of _______2018 
for grant funding
TECHNICAL SPECIFICATION, and 
TIME SCHEDULE

According to Agreement No._____ as of __________________2018

1. EXECUTOR’S NAME

Institute of Metallurgy, and Ore Beneficiation JSC

1.1 Priority: Natural resources conservation, including water resources, geology, recycling, new materials, and technology, safe products, and structures.
1.2 Subpriority: New multi-purpose materials based on natural raw materials, and industrial wastes. 
1.3 On the subject of the project: No. AP05131028 – Development of a technology for processing Kazakh diatomites to produce high-quality silicate construction products on their basis.
1.4 Total project amount: 12,080,000.0 (twelve million eighty thousand) tenge, including with a breakdown by years, for the execution of work under Clause 3:
- for 2018 – in the amount of 4,000,000.0 (four million) tenge;
- for 2019 – in the amount of 4,036,000.0 (four million thirty-six thousand) tenge;
- for 2020 – in the amount of 4,044,000.0 (four million forty-four thousand) tenge.

2. Characteristics of scientific, and technical products based on qualification, and economic indicators

2.1 Direction of work: Development of applied research, and development on the priorities of forced industrial-innovative development.
2.2 Application: Construction industry.
2.3 Outcome:
- for 2018: developing a technology for the diatomite ore activation. 1 article will be published in a peer-reviewed domestic scientific journal with a non-zero impact factor (presumably in the following journals: “KazNITU Bulletin”, “Complex Use of Mineral Resources”);
- for 2019: accumulating prototypes of products based on chemically activated diatomite for further testing as a component of construction products. 1 article will be published in a peer-reviewed foreign scientific journal with a non-zero impact factor (presumably in the following journals: “St. Petersburg State Polytechnical University Journal”, “Architecture, and Construction”);
- for 2020: performing high-level tests of the accumulated dry construction mixtures based on activated diatomite. The project provides for performing comparative calculations, and presenting the justification of the economic efficiency of using diatomites to obtain construction products. 2 articles will be published in peer-reviewed foreign scientific journals indexed in the Scopus database (presumably in the following journals: “Minerals Engineering”, “Glass, and Ceramics”, “Chemical industry today”, “News of National Academy of Sciences of the Republic of Kazakhstan. Geology Series, and Technical Sciences”). 
2.4 Patentability: the research outcomes are patentable.
2.5 Scientific, and technical level (novelty): The project provides for developing a technology applied for chemical beneficiation of diatomite raw materials found in Kazakhstan with obtaining a finely-dispersed porous product used as a component of dry construction mixtures, and silicate bricks. 
2.6 The scientific, and technical products are used by: the Executor.
2.7 Type of use of the result obtained from the scientific, and (or) scientific, and technical activities: The results obtained will make it possible to determine the economic efficiency of producing dry construction mixtures based on diatomite.

3. Name of work, deadlines for their implementation, and results

	The code of the task
	Name of work
under the Agreement, and the main 
stages of its implementation
	Deadline 

	Expected result

	
	
	beginning
	ending
	

	1
	Laboratory studies on the development of a technology applied to activate diatomite ore.
	January,
2018
	1 November,
2018
	The project provides for performing laboratory studies on the development of a technology applied to activate diatomite ore.

	1.1
	Selecting a diatomite ore sample (Zhalpak plateau, Aktobe region) for laboratory research.A physical, and chemical analysis of the diatomite ore sample.
	January,
2018
	March, 
2018
	The project provides for selecting a diatomite ore sample (Zhalpak plateau, Aktobe region) for laboratory research, and performing a physical, and chemical analysis of the diatomite ore sample.

	1.2
	Determining the physical, and mechanical parameters (true density, bulk density) of the diatomite ore sample.
	April,
2018
	June, 
2018
	The project provides for determining the physical, and mechanical parameters (true density, bulk density) of the diatomite ore sample.

	1.3
	Research on chemical activation of diatomites, determination of the optimal process parameters.
	July,
2018
	September,
2018
	The project provides for performing research on chemical activation of diatomites, and determining the optimal process parameters.

	1.4
	Investigating the possibility of using activated diatomite in technologies for obtaining construction products.
	October,
2018
	1 November,
2018
	The project provides for investigating the possibility of using activated diatomite in technologies for obtaining construction products.
1 article will be published in a peer-reviewed domestic scientific journal with a non-zero impact factor (presumably in the following journals: “KazNITU Bulletin”, “Complex Use of Mineral Resources”);


	2
	Accumulating prototypes of products based on chemically activated diatomite for further testing as a component of construction products.
	January,
2019
	1 November,
2019
	The project provides for accumulating prototypes of products based on chemically activated diatomite for further testing as a component of construction products.

	2.1
	Preparing a representative batch of diatomite ore (Zhalpak plateau, Aktobe region) for pilot testing. A physical, and chemical analysis of the diatomite ore sample.
	January,
2019
	March, 
2019
	The project provides for preparing a representative batch of diatomite ore (Zhalpak plateau, Aktobe region) for pilot testing, and performing a physical, and chemical analysis of the diatomite ore sample.

	2.2
	Refining the technological parameters for the preparation, and chemical processing of a diatomite sample by Sailan-Aktobe LLP.
	April,
2019
	June, 
2019
	The project provides for refining the technological parameters for the preparation, and chemical processing of a diatomite sample by Sailan-Aktobe LLP.

	2.3
	Accumulating a batch of autoclave-free silicate bricks for pilot testing.
	July,
2019
	September,
2019
	The project provides for accumulating a batch of autoclave-free silicate bricks for pilot testing.


	2.4
	Accumulating a batch of dry construction mixtures for high-level tests.
	October,
2019
	1 November,
2019

	The project provides for accumulating batches of dry construction mixtures for high-level tests.
1 article will be published in a peer-reviewed foreign scientific journal with a non-zero impact factor (presumably in the following journals: “St. Petersburg State Polytechnical University Journal”, “Architecture, and Construction”);

	3
	High-level tests of the accumulated dry construction mixtures based on activated diatomite. Performing comparative calculations, and presenting the justification of the economic efficiency of using diatomites to obtain construction products.
	January,
2020
	1 November,
2020
	The project provides for performing high-level tests of the accumulated dry construction mixtures based on activated diatomite.
It is planned to perform comparative calculations, and present the justification of the economic efficiency of using diatomites to obtain construction products.


	3.1
	High-level comparative tests of standard silicate bricks, and diatomite-based bricks as a silica component using autoclave-free technology. Selection of recipes. 
	January,
2020
	March, 
2020
	The project provides for performing high-level comparative tests of standard silicate bricks, and diatomite-based bricks as a silica component using autoclave-free technology. It is planned to select a recipe.

	3.2
	High-level tests of dry construction mixtures based on diatomite.
	April,
2020
	June, 
2020
	The project provides for performing high-level tests of dry construction mixtures based on diatomite.

	3.3
	Comparative calculations of the economic efficiency of diatomite ore processing, and production of autoclave-free silicate bricks on its basis.
	July,
2020
	September,
2020
	The project provides for performing comparative calculations of the economic efficiency of diatomite ore processing, and production of autoclave-free silicate bricks on its basis.
2 articles will be published in peer-reviewed foreign scientific journals indexed in the Scopus database (presumably in the following journals: “Minerals Engineering”, “Glass, and Ceramics”, “Chemical industry today”, “News of National Academy of Sciences of the Republic of Kazakhstan. Geology Series, and Technical Sciences”). 

	3.4
	Determining the economic efficiency of producing dry construction mixtures based on diatomite.
	October,
2020
	1 November,
2020
	The project provides for determining the economic efficiency of producing dry construction mixtures based on diatomite.





	From Customer:

Chairman, State institution “Science Committee of the Ministry of Education, and Science of the Republic of Kazakhstan”


_________________ Abdrassilov B.S.
stamp
	From Executor:

Director General, and Chairman of the Management Board, Institute of Metallurgy, and Ore Beneficiation JSC

___________________ Kenzhaliyev B.K.
stamp 


Briefed on:
Scientific Project Leader

________________________ Kuldeyev E.I.
(signature)
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«YTBEPXJIAIO»

r. Anmatsl

AKT
0 nposedenuu ykpynueno-rabopamopbl f
CYXUX CMPOUMENbHLIX cMecell Ha 0CcHoge Quamomuma

MBI, HHKENOANMCABIINECS, PYKOBOJTENb NPOCKTA [0 [PAHTOBOMY (PHHAHCHPOBAHHIO C
Kommrerom naykn PK No AP05131028 no teme: «Paspaborka TexHONOrHu nepepabOTKH
Ka3aXCTAHCKHX AMATOMHMTOB C MOJYYEHHEM HA HX OCHOBE BBICOKOKAYECTBEHHOM CHITMKATHOM
CTPOMTEIBHON NPOIYKUHHY, BEAyLHi Hayd. coTp., kaHl. TexH. Hayk E.W. Kynsaees, 3as.
naboparoprell (M3MYECKHX METOJ0B aHaIH3a, KaHA. TeXH. Hayk Pysaxymosa I'.C., Bemymmit
Hayu. cotp., PhD P.E HypnsiGaes, crapuimii Hayd. coTp., kaHa.Texu.Hayk W.B.Bonnapenko, M1
mayd. cotp. H.M-K. CaxbiKoB, COCTABHIN HACTOSIIMH aKT O TOM, 4TO B JIabOpaTOpUH IIIHHO3EMa
u amomunns AO «MHCTHTYT MeTautypruu u oboramenus» B nepuox ¢ 19 mo 22 asrycra 2020
. ObLTH MPOBEIEHBI YKPYNHEHHO-1a60paTOpHble HCIBITAHHA CyXHX CTPOHTENbHBIX CMECEH Ha
OCHOBE THATOMHTA.

lle.'n. HCNbITAHHN: Ol'lpel'[CJ'll{TL CHenyrolde OCHOBHBIC TeXHHYCCKHC XapaKTCPHCTHKH
CTPOMTEIBHBIX CMecel: TPEMIMHOCTOMKOCTh; HACHIIHAS IUIOTHOCTh CYXOH CMECH; MJIOTHOCTH
CMECH. TOTOBOM K NPHMEHEHHIO, KOJHMYECTBO BOJBI 3aTBOPEHHS, IIOJBHKHOCTb CMECH.
Ilomy4¥uTs ONTHMATBHOE COOTHOIIEHHE COCTABIAIOUIMMH 3allOJHUTENS PAcCTBOPHOH CMECH
(necok, 1MaToMuT, Oenas caxa), MO3BOJAIONIME PEryJIHPOBATh KCILUTyaTAMOHHBIE CBOHCTBA
IITYKaTYPHOTO PacTBOPa.

lposeaenne MceNbITAHMA: YKDYNHEHHbIE HCTILITAHHS  BBINONHEHBl HA OCHOBE
noarotornedHex B 2019 romy xomnosuumit cyxux crpoutesnbHbix cmeceit (CCC) ¢
onpeieneHHEM TPEMMHOCTORKOCTH, HACHIMHON [UIOTHOCTH, BOJAHOLEM@HTHOIO COOTHOLICHHS
(B/L1), NOABMAHOCTH CMECH, ONPE/ENIeHHs BOAOYCPKHBAIOUICH CNOCOGHOCTH, onpeneneHus
BOJONOITIOLUICHHSA NPH KAIMILIAPHOM MOACOce.

JlasHbie NOArOTOBJIEHHBIX K YKPYIHEHHBIM HCIBITAHHSM komnosuuuit CCC mo
KOMIIOHEHTHOMY cocTaBy npuseiensl B Tabnuuax 1-5. Cocrasal CCC noaGupanucs na ocHOBE
CYIIECTBYIOUMX B NPAKTHKE KOMIOIHUKH H ¢ BOIMOKHOCTBIO 3AMEHBI IOPOTHX KOMIOHEHTOB-
HANONHHTENEH (MHHEpAILHLIE aKTHBHBIC A00aBKkH), HAanpumep Genol CaXku Ha npupomHbI
Ka3axCTAHCKHA JHAaTOMMT.

Jlis  nposeienus  Mcnpltamuii ObUIM  H3TOTOBJCHBI CMECH HA  OCHOBE JBYX
TOHKOAMCIEPCHBIX MHHEPAIbHBIX  100aBOK — AuaToMHTa M Genoit  caxm (amopHOro
MHKpoKpeMHesema). Peuentypa MOIMQHUMPOBAHHBIX CMecell BKIOuaeT B ces W Apyre
KOMIIOHEHThI — TAUICHYIO H3BECTh, NECOK, MPaMOpHYI0 Myky. Hanommutenn me comepxar
BOJOPACTBOPHMBIX KOMIIOHEHTOB, HAIPHMED COJICH WIENIOMHBIX METAUIOB MM Marmua. Mx
HaIHuKe MOBBILIAET FHAPOYHABHOCTL PacTBOpa, BeAeT K pocty B/LL
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Tabnuua 1-Peuentypa 1-ro onbiTHOro cocrasa

Cocras B %
Peuentypa

TopTnanauement
TILL 4007120 20,0 20,0 20,0 20,0 20,0
Tawenas u3BecTb 5,0 2,0 2,0 5,0

TMecok 51,2 61,2 592 |
Benas caxa 21,00 ] 11,0 15,0
MpamopHas Myka X 5,0 5,0 [ 0,10
Odup-kpaxman 0,10 0,10 0,10 0,10 0,20
| BERMOCOLL 0,2 0,2 0,2 0,2 0,5

ELOTEX 0,5 0,5 0,5 0,5 20-25

Tabnuua 2-Peuentypa 2-ro ONMBITHOrO COCTaBa

Peuentypa

LlemenT 26,14

Tecok 72 86 | 68 36
C3 _*
| Benas caxa 0 5 0 5
M70

Ta6nuua 3-Peuentypa 3-ro onsiTHOro cocrasa:

Peuentypa ;-——- Cocras 5%
Neld Nel5 Nel6 [ Nel7
LiemeHT 26,14 26,14 26,14 [ 21,5
Iecok 67,36 62,36 57,36 28,0
Benas caxa 5,0 10,0 15,0 3572 ]
C3 0,5 0,5 0,5 f
Technocel 500 1 1,0 1,0 1,0 1,0
MpamopHas Myka - - - 10,0
BERMOCOLL - - - 12
ELOTEX - - - J— 3,0

Tabanua 4-Peuentypa 4-ro onbITHOro cocrasa

Cocras B %
Peuentypa "o 15 T Net9 | Me20 | Ne2l | Me22 | Nez3 | Na2a | 225 | Nzg

|
| Ne27
Levert | 26,14 | 26,14 | 26,14 | 26,1 * 26,14 | 26,14 [ 26,14 | 26,14 | 26,14 | 26,14
Tecok | 71,36 | 69,36 | 67,36 | 65,36 | 63,36 [ 71,36 | 69,36 | 67 36 65,36 63:36
Benau cama [ I 0 3 0 50 | 70 9,0 Jr 1
[ 05 [ 05 105 [05 1705 05 | 05 03
el
Tec;lggc 10 1,0 \ 10 | L0 | 1,0 # 0| 10 | 10
JIHaTOMHT ' S - 110 1 3,0 S 017 0 9,0
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Tabnuua 5-PeuenTypa 5-ro ONBITHOrO cocTasa

PeuenTtypa Cocras B %
Ne28 | Ne29 Ne3l | Ne32 | Ne33
LlemenT 26,24 | 26,24 | 26,24 | 26,24 | 26,24 | 26,24

Tecok

71,76 | 69,76 | 67,76 | 65,76 | 63,76 | 71,76

Benas caxa 1,0 [ 90 [ [
BERMOCOLL | 0,1 | 01 0,1 0,1 [ 01 [ 01
ELOTEX [ 1,0 [ 1,0 1,0 1,0 | 1,0 [ 1,0
Jluatomut | - | 30 | 50 | 7,0 | 90

Onpedenenue mpewuHoCmotikocmu: BU3yalbHbli OCMOTp MOKa3al, YTO B COCTaBax Ne 1-5
roc/ie MOMYYEeHHA PACTBOPA M HAHECEHHA Ha GETOHHYIO MOBEPXHOCTh TONMMHOM 10 0,5-2 oM yxe
yepe3s CyTKH Ha MOBEPXHOCTH WITYKATYPKM MOSABUAMCH TPELIHHBI, BIOCTEACTBHM HaGnioanoch
OT/eNeHHe WTYKaTYPKH OT NOBEPXHOCTH GeToHa. TpeuuHbl 06pa3oBanuch Takxke Ha COCTaBax Ne 6-
17. Pacxoa bBepmokonna 3aBHCHT OT MIAaHHPYEMOH TO/IUMHBI HAHECEHHs pacTBOpa. Tpu
ToNCTOCIOHHOM HaHeceHuH (0T 1,6-2 cm) nepeosnpoeka ot 0,2 10 0,5 % onacHa, T.K. NoABIAETCA
«3(¢eKT KapameH» U BO3HHKAIOT TPELMHBI Ha OBEPXHOCTH.

Onpedenenue mexHu4ecKux Xapaxmepucmux:

1) Hacwinnas niomnocmy cyxoii cmecu: Nel8-22 B npenenax 1300-1860 kr/im® ; Ne23-27 B
npezenax 1640-1770 kr/m’ ; Ne28-32 B npezenax 1120-1520 kr/m’ ; Ne33-37  npesenax 1530-1720

Ke/m’ .

2) Maomuocms cmecu, 20mo6oii k npumenenuio: Ne18-22 B npenenax 1450-1910 Kkr/m® 5 Ne23-

27 B npegenax 1720-1803 Kkr/M’ ; Ne28-32 B npezienax 1205-1673 kr/m’ ; Ne33-37 B npesenax 1628-
1890 kr/m’ . ITo TOCT 33083-2014, cyxasi cMech, pacTBOP KOTOPOH MMEET CPEAHIOK MUIOTHOCTh
Menee 1300 Kr/M3 , OTHOCHTCA K IpyNne WTYKaTypHO# erkoi cMecH, 6onee 1300 KM — rpynne

LITYKATyPHOMH TAXKENOH CMECH.

3) Konuuecmeo 600v: 3ameopenus; Ne18-22 — 4 1 Ha 25 xr cyxoii cmecu; Ne23-27 — 4 1 Ha 25
Kr cyXoi cmecu; Ne28-32 — 6,5-8,25 1 na 25 kr cyxoit cmeck; Ne33-37 — 4-5,75 n na 25 kr cyxoi
CMECH. OTKJIOHEHHE OT ONTHMAJbHOro B/Ll‘OTHOU.ICHHﬂ YXyAWAeT MNpOYHOCTE H BEAET K

06pa3oBaHHIO TPELLHH.

4) ITodsudicrocmb cmecu ONPENENAETCs ¢ MOMOLLBIO ITAOHHOrO KOHyca. 3aMeueHo, uTo YeM
TOHbLIE HAMONHMTENb (MMHepalbHble aKTHBHblE 100aBKM), TeM Goibwe ero ynenbHas
nosepxHocTh, Cnef0BaTe/bHO, JUIA  JIOCTHKEHHA TpeGyeMOH MIAaCTHYHOCTH (MOABHIKHOCTH)
pacTBoOpy ¢ 60/1ee TOHKHMH HANOJIHHTENIAMH TpeGyetcs Gonblue.

5) Temnepamypa npumeHeHus CyXuX CTPOUTE/BHBIX cmeceit oT+5 10 +30°C.

Ta6auua 6 -JaHHble, MONy4eHHbIE B XOA€ UCTBITAHHIH

No cocraa | T10ABHXKHOCTb, CM Mapka no [pumeuanne
MOABHKHOCTH
1822 ord 107,5 | K2 TToABHXKHOCTb CBEXENPHIOTOBNEHHOM
o PacTBOPHOH CMeCH, NpeHa3HAYeHHOH s
Ne23-27 or6 107 | k2 OLITYKATYPHBAHHS MOBEPXHOCTEH, JOMKHA
| B me cootseTcTBOBaTh Mapke [1k3 (rnyGuHa
Ne28-32 or11n0 11,5 | T3 norpykeHus Konyc£8-12 cm(), l'yOCT
Ne3337 orl0poll | T3 33083-2014
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Tabnuua 7- Bopoyaepxkusatowias crocoGHoCTs cMece

Ne cocraBa BO::gxgxt:tﬁﬂ:” l_ BooyzepkuBaiommas cnocoGHocTs, %
Nel8-22 90-93 Bozioy AepxuBaowas crocoGHOCTs cMeceH,
Ne23-27 FOTOBBIX K PUMEHEHHIO, 10/KHa ObITh HE MeHee
Ne28-32 90 %, coaepxalux BOAOYAEPKHBAIOIINE
Ne33-37 n06aBkH, — He MeHee 95 %

Bonoyaepxkanue coctasos Nel8-37 Ge3 MHHepanbHbIX aKTHBHBIX 406aBOK cocTapnser 75-80
%, C MWHEpaNbHBIMM AKTMBHBIMM n0GaBkamu — He Menee 90-97,5 %. 7) Onpenenenue
BOJIONOIIOWEHHA NPH KanuIApHOM nozacoce. OGpasiibl NOMEIIan TOPUEBOH PaHbiO B BaHHY Ha
ceTuatyio noacTaBky. BauHy 3anonuanu Bomoit temneparypoii (20 + 5)°C Tak, uto6bi TOpew 6bi
norpyxeH B Bofy Ha 5-10 MM. YpoBeHb BOJbI B BaHHE MOMAEPKHBANCSA MOCTOSHHBIM B TEUEHHE
BCEro BPEMEHH MCTBITAHHA.

Ta6nuua 8 - Onpenenenne BOAOMOOMWEHHA NPH KAaMHIUIAPHOM MOJCOCE

Ne cocrasa Bononoriomenne [pumeuaime
Nel8-22 BoponorsiomesHe Npy KankuuIspHOM
TR T MOJCOCE B TeYEHHE 24 4 He JIOJKHO
Ne23-27 B Teuenue 24 4 He npeseiwarth 0,4 kr/-u *° (kpome
Ne28-32 nipesbiaer 0,4 kr/-u 03 THAPOHM3O/ALMOHHBIX CMeceH), Ui
| B et S THIPOU3ONALMOHHEIX cMecedi — He Gonee
Ne33-37 0,2 kr/(m*-4 *%)

Mcnonb30BaHHe MHHEPANBHBIX aKTHBHBIX 106aBOK MO3BOJAET CHH3HTH BOJOMOIIIOLIEHHE H
OTpery.1HpoBaTh MapoNpOHHLIAEMOCTb, YMEHBIIMTh PHCK BBICOJIOB.

Kpamxue 6160061 N0 pe3yTbmamam uCnlmaruii Cyxux CrmpoumenbHolx cmecei:

- YCTAHOB/EHO, 4TO BBEJECHHE TOHKOIMCTEPCHBIX MHHEPATbHBIX AKTHBHBIX 106aBOK
(amaTomuT, Genas caxa) MOBLIIAET PEAKUHOHHYIO CTIOCOGHOCTH HAMONHEHHOTO BSXYIIETO W
NPHUBOANT K YBEHUYEHHIO €0 aKTHBHOCTH;

- YCTAaHOB/EHbl PALMOHANbHEIE COOTHOWIGHWS MEXy NacCHBHOM (eCOK) M aKTHBHOM
(auaTomuT, Genas caxa) COCTABIAIOWMMH 3aNlONIHMTENS PACTBOPHOH CMECH, MO3BONSIOLIHE
pery/MpoBaTh 9KCIUIyaTalHOHHbIE CBOCTBA LITYKATYPHOTO PacTBopa;

- usyueHa BO3MOXHOCTb MOAMOHMKALMM CYXMX CTPOMTENbHBIX CMeCe Ha LEMeHTHOM
BXKyllieM I06aBKOH KOMIUIEKCHOrO JeHCTBHS (apup-kpaxman, M70, BERMOCOLL, ELOTEX, C-
3, Technocel 500) ;

- BbIABJEHBl OCOGEHHOCTH U3MEHEHHs KOJIMYECTBA BOJIBI 3ATBOPEHHS, MOABHKHOCTH CMECH,
TeMIepaTyphl NPHMEHEHWS, BOJIOYICPKHBAIOUICH  CMIOCOGHOCTH,  BOAONOrIOMEHUs
KarnMAISpHOM NOACOCE;

- yCTAHOBJEHbl OCOGEHHOCTH HM3MEHEHHA DEOJIOTHYECKHX W TEXHONOTHYECKHX CBOHCTB
PACTBOOB Ha OCHOBE CYXHX CMeceif B 3aBHCHMOCTH OT COCTABA, HACHINHOM NIOTHOCTH M

npH
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pas/IHYHBIX N03HPOBOK 206aBOK;
= BbISIB/ICHA 3aBUCUMOCTh peOTCXHOJIOFM‘ICCKMX XapakTepUCTHK B cUcTeMax «KBapu — LEMEHT

— auatoMuT — noGaBka — BoA@» M «KBapu — LUEMEHT — Genas caxa — }.106881(3 — BOJAa» OT

FeHEeTHYECKOTO THNA ChIPbs.
PesynbTaThl  BBINOJHEHHbBIX
IKOHOMHMUECKOH H(P(PEKTHBHOCTH TNPOM3BOACTBA CYXHX  CTPOMTEJBHBIX cMecedt Ha

ZIHATOMHTA. J&r
PykoBoauTe b NpoeKTa: W
S Kynbaees E.U.

Beayuwii .Hayy.coTp, KaH1.TeXH.HayK
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OCHOBE
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KaHJl. TeXH. HayK Pysaxytosa I.C
Benyumii HayuHbli COTPYHHK, M——\/ Hypasi6aes P.E.
Crapuinii Hayy.coTp. 1a6 raMHO3eMa W aMIOMHHHS,

KaHl.TeXH.HayK Bonpnapenko HU.B.

Mnanmmit Hayy.coTp. 1ab raMHO3eMa H alOMHHHS Canbikos H.M-K.
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TEXHHYECKASI CIELMOHKALIS U
KAJIEHJAPHBIA [UIAH PABOT

o aorosopy Xe fU_o1_Ud . 02 2018 roza
1. HAMMEHOBAHHE HCTIOIHHTE ISt

AO HueruyT wers

aypriu u oforaumenus

11 Tlo mpHopiTery: PANONATHIOE HErIOTH30RIE TPHPOTILX, B TOM SHCTE BOTHEN
PCCYPCOB, FEOOMIA, NEPEPAGOTKG, HOBHIE MATEPHATL i TCXHOTOFIN, GEIONACHE WSACTHA 1
KoHeTpyKiu

12 Mo  nompropmrery:  Home  MaTepmams  MHOrOUCicBOrO  HamiascHiK
142 0CHOBE IPHPOLIORO CHIPL  TEXHOTCHIAIX OTXO0B.

13 Tlo teve npoextar Ne APOSI31028 «Paspaborsa Texworormn nepepaboricn
KIANCTANCKIY JMATOMIIOD ¢ MOIYNCHHCN H3 HX OCHOBC BLICOKOKMMCCTRCHNOI CHLAMKATHOI
I —

74 btan covia npocka: 2 080 0000 racnazus snsnonon socemnicent msea)

M, B ToM HIHEAE ¢ PAOJBKOTI O FOAaM, AR BHIOIHCHIA PAGOT COFIACHO TYHKTY 3

-1 2018 roz - n cysel 000 000.0 (eTiape MaTHOMa) Tenre:

- 2019 roz - n cynsict 036 000,0 (4eTHpe MILTHONA TPIALATS WCETs THICAHY) Tenre;

« Ha 2020 rox - b cyseld 044 000.0 (seTerpe MITHONA COPOX HeTbipe ThicAuM) Tenre.

2. Xapanmepucmuna naysno-mexnusecKois npodyKiui no Kearugpuxauuonnsi
MpUSHaKa u IKoHOMUNECKuE noKasamen

2.1 Hanpaicnie paGoTss: PassiTve MPHKAQME HCCTEIOBANMA W patpaboroK no
IPHOPHTETAM (JOPCHPOBIRHOTO HILLYCTPHATBHO-HHHOBALHONHOTO PAIBHTHS.

2.2 06T npHMeHeHiE: CTPOHTEThHAS HIAYCTPHA.

2.3 Komesnnit perywrar:

- 3 2018 rox pajpaboTAHG TEXHOTOMM AKTHBALMM IMTOMHTOBOW pymsi. Byzer
ONYGMKOBANG | CTATHA B PEUEHSHPYENOM OTEHECTBEHHOM HAYSHOM WILANMH C HEHYICBHM
HMIAKT-GaKTOpOM (NpEATOTORHTETHO B Kyphazax «Bectimk KasHHTY, «Kownaexcnoe
HCOTL30BAHHE MHHEPATHOTO CHpbAY):

- 50 2019 rox: HApAGOTANbI ONTHEC OGPATNbI MPOAYKUM Ha OGHOBE XHMHHECKH
AKTHBHPOBAHHOTO JMATOMHTS 1% J4TbiHeEi aNpOGALI B KIMCCTBE KOMIONEHTA CTPONTETLHON
npoayKuH. BYACT OMYGAMKOBANA | CTATHA B EIICHMIPYEMOM HaPYGEKHOM HAYUHOM HiAAHHS
© HeHyICBHM WMGKT-IKTOPONM (IPENOIOKHTE BHO B KypHatax «HaydHo-TexmitecKHE
BeowocTH CTIGNTTY 1, «ApXHIEKTYPA H CTPOHTEHCTBON):

- 53 2020 O NPOBEEHb YKPYTHEHHBIE HCTIBITAHHA HAPAGOTAHHBIX CYXHX CTPOHTEBHAIX
eecell Ha OCHOBE AKTHBHPOBAHHOTO AHATOMNTA. BYYT BHINOTMEH! CPABHHTE IBHHIE PICHETH
OGoCHOBAIHE IKONOMKHECKON MPEKTHBHOCTH HCTIOIBIOBINHA AATOMHTOB T TPOHIBOTCTEE
CTPONTEABHOM NPOIYKUMH. BYIYT ONYGIMKOBaHS! 2 CTATHH B PCLEHSHPYEMDX 3apyOeAHbX
HAYHHLIX WOTAHHAX, HILICKCHPYCMBIX B GA3e JQHHbIX SCOPUS (IPEATIONORHTEIOHO B AYPHATAX
«Minerals Engineeringy, «CTeKIo 1 Kepavik», «(XAMMICCKIS NPOMMILLIENHOCTh CEroisy,
«Hssectin HAH PK. Cepits reoorii i TEXHHYECKHX HayK).

2.4 TIaTeNTOCIOCOGHOCTS: ey THTaTH MG ieAOBaI NATEHTORTOCOGH b,

2.5 Haysmo-rexmscckui  ypobens (HOBHINQ):  ByleT  paspaborama  Texmororns
XHMHMCCKOTO  OGOTQUICHHA  KAXXCTAHCKOTO  MATOMMTOBOTO  CHPhA  ©  MOAYWEnHEM
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MEIKOCTICPEHORO TIOPHCTOTO HPOTYKTA,

CTPOMTETBHBI CMecelt i CHIHKATHOTO KPS,
2.6 Vicnons3onaie ayso-TextHvieckoH MpOYKIH ocymecTBReTCA: HenomiTesew.
2.7 Bitt HCRIO30BaNHA PE3YIIBTAT HaYHON W (1) HAyHHO-TEXHHHECKOTi EATELHOCTH:
TIoTyHeHHSE PesyTSTATE MO3BOIAT OMPEAETHIS FKOHOMIHECKYIO HPEKTHBHOCTE MPOMSBOTCTE
CYXHX CTPONTETHHBIX CMeceli Ha OCHOBE JHATOMHTA.

HCDOB3YEMOTO B KauecTBE KOMIIOHEHTA CYXiX

3. Haumenosanue paGom, cpoxu wx pearusauuu u pesyasmansi

Cpox

Iingp | Hanvenosane paor [ —

azanis,| 10 JIoroBopy i OCHOBRKE  [—————————{  Omaewsilt pesymsTar
oTana | 9Tanbi ero BHOTKEHMS | yavao promdanne

T | TlaGopatopiie  Wecaeionatins | ABaph | | HOAGpA | BYAYT NPOBCACHE! JaGOPATOpHEIC
o paspaGorke Texwonoriw| 2018 1. | 2018 1. |uecnetonanua mo  paspasorke
aKTHBA  METOMHTOROH TexKoOTHH axTHpa
py. oM HTOBOH Y

L1 |O160p NpoG [UMaTOMHTOROM | AHBaph | MapT | ByAeT ocylecTaiIen OTGOp poost
pymi  (nwro  OKamax| 20181 | 20185 |marowwtosoll  pyms  (naato
AKTIOGHHCKOH  007acTi) 1R Hanax. AxmioSiiexolt oG
BUTOTHEHA  NACOPATOPHEX AR BROTHCHNA 23GOPATOpILIX |
[rens—— Do | eeneoBain, nposesicH QK-
XuecKil QAT IpoGH Xuiseckuli  aHamis  MpoGH
AMATOMHTOBOT Py aronHTOBOH py.

12| Onpezencnie Quoixo-| anpens | moMG |ByIyT  OMpCICHM  GHSHKO-
Mexameckux  napaverpos| 2018 1. | 2018 1. | exaneckue napaxerph
(weTwnolt ‘naorHocTH, (HeTHINE 1AOTHOCTS, HackTHON
Wackmioro  meca)  mpoGll Bec) IPOGH ZHATONHTOBOH PY.Ibi.
waroMTOBO py

T3 Vicereaonanins 0 XUNIIECKON | HIOTh | CEHTAOPS | BYAYT TPOBCICHE ACCACAOBANNA
axrisaun auatowon,| 2018 1. | 20181, [mo  Xuwideckoli  aTHbamw
onpesencie  OMTHMATHIBX. AwaToNHTOB, onpereserst
| napaverpos npoeccon | ommvaTbHLC ‘napaverpst

I | nponecea.

T4 [Vconenonanie  BOIMOAHOCTH | OKTAOPS | | HOROPA | BYZCT HCCTCOBNA BOMOKHOCTE,
npuienenis axrumposaioro| 2018 . | 2018 1. | IDHMEHEHNE  AKTHBHPOBANHOTO
METOMKTA B TEXHOTOTHAX | AMTOMATA B TEXHOTOTHAX
norysenns  crpouTensHol | monysers cTponTeTHHO
npoayKuH. nponyx.

Byser onyGmkosana 1 crates

B PEIICH3MPYENOM OTEHECTACHHOM

HAYSHOM HSAHHH ¢ HEHYIEBHM

WMmaKT-GaKTOpON,  (TpeTOA0-

AUTENBHO, B KYpHATAX. (BeCTHHK

| KasHUTY»,  «Kowmrexcioe

| HCMOTEIORHHE  MHHCPATLHOTO
cpbs).
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2 [HapaGoTka ombITHBIX 0Gpasion| smBaph | | HOAOPS | ByIyT HApaGOTaHEI OMBITHBIC|
uponykwm  ha  ocuose| 2019r. | 2019r. |ofpasust mpoaykuan Ha ockose
intrcckn  axtimposaioro NisticcK axTusponaoro |
maTowkta 1A manbHediueh awtoswta At gansneluelt
anpoGaimn B Kkavectse anpoSawan B Kauectse
KoMTOKENTA  CTPOMTENSHOH Kounokenta ctponTenshol
nponyxi npozyKu

21 [TloAroTonka npeACTABATEN6HOR | AWBaph |  MApT | BYAYT NOIOTORTCHA MPEACTabi-
naprun_matonsronoi pyas| 2019r. | 20191, |1emhas napras  AMaTowHTOBOf
(naro Kannak AKTioGHiCKol pymi (o OKamak
ofnactH)  am8  ombTHX AxmoSwickoll  obnacte)  ama
e Diko- OnMTHAIX HemBTAHI, npOBEZEH
XiMHYCCKHH  aHATHS  TPOGH mmko-xuvsecklt awant
AMaTOMHTOBOM py. || |npodu awarowsrosoipyms. |
OtpaGorka  TexwonoriceKiX | anpens | o | Byayr orpatorai |
napaverpos  noarotomks w2019+, | 20191, |Texnonormseckie  mapaerph
Xineckolt 05paGoTH poGh nomoTOBKH M Xiniteckot
awatonuta B TOO «Caltnan- GpaGoTku  npoGh MMATOMMTa B
AxtoGe. TOO «Cainan-AxToGe».

23 |Hapabotka maprwit| mionb | CemTAGpE (ByayT  HapaGoTamh  mapruu
Gesmmrocnapm cummwarsx| 20197, | 20197, |Gesmmontap - cumramiu|
rs———-| Kupusell A8 OmMTHAX
e | HesTasi,

24 |HapaGoTka  maprim  CyxiX| OKTAGph | | HOAOPA | ByAyT HApaGOTaHsi mapThi cyxiX
crpowtemx  cecel wia| 20197, | 20191, |crpowtemmx  ewecen 2|
yepynwen wonbTah | VKPYHERHBIX HOnbITakH. |

Byzer onyGmkosasa | crarn
| B PCICHIMDYEMOM 3apyGexHOM
| [ —

inaxT-dakTopo  (npeanoro-
| KiTensHo, B KypHanax «Hayio-

Texnmeckie BeovoeTH

| |CH6rTYs,  «Apurextypa
__{erponericrnon).

3 VxpynHennbic WCTILITAHWA | AHBAph | | HOAOPA | BYAYT MpOBEICHH! YKPYMHEHHbIC

HapaBoTaiHbix cyxux| 20197, | 20197, |nensrranns napaSorassix cyxix

crpouTeaniIX cvecet ocHone
axTHBHPOBIIROTO  ZATONHTa.
Cpammnrensie  pacuerss 1
|oBocnoBante  IKOHOMHYECKO

pexTuprocTn

|ncnomaonann  narowron
a1 npommozcrsa
|cxponrensnoii nponykumn

—

|
|

CTpomTensbX  Ceceli  ocHoBe
|axrummposarsore ameronsira.

Byzer BunoTHEHb
cpammuTennibe  pactersi i
obockonae  SKoHOMMIECKOR
pCKTHHOCTH  Heromb30BHIHA

JMATONITOB 1A MpOMIBOZCTBA
CTpOHTEBHON NPOYKIUHH.

|
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31| Vpynuenn YAYT NpoBEACHM YKpYTHCHHME |

Ccpanmrens

e | ausapn | sap
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| B PENCHIMPYEMBIX  3apyGemiibiX |
[y wonamess.  wiexcn-
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| | (TpeanoToRHTE b, B HypHatax
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Jono.mureasioe corramenne Nod

& Jlorosopy wa rpantosoe dumancuposanse N80 ot 02 wapt

2018 rona

Actana or« ! » D7 201810

o i Minierepersa oSpasosana 1

new Jakasunk, B e

wpetenoe yupemenne «Kowmrer
maykin PecnySauin Kasaxcram. ivenyevoe B aatbheli
H.o. Mpescesarenn Hypeentosa P.C., aciicryioncro wa ockoamm Tonoeris
0¥ OTBETCTRERHOTO cexpeTaps oT 07 Miows

o Kowirere nayki. yrepienor o npi
2016 roaa Nel31-K. npukasa o nasmasenin ot 11 mows 2018 roza N145-K. ¢ oaoit
aaayprin 1 oorauchis».

cropom. 1 Akuoneproe odmeerso et
aenyesoc B aambciiuien Henominens, » e Tenepatbnoro ampestopn —
Tpeaceaarean Mpanennn Kewxaanesa b.K.. 1eiictayiontero ia ocnonammt Yerasa,
Or0 HpoToKOILHuN  petnenitey Exicraentoro  akuionepa — HAO
er . K.
Carniacyan Ne9 ot 17 wiotia 2016 103a. € APYTOfi CTOPOII, 1Tee COBMECTHO HCHYCbIE
Croposi b1t 401 Tpaaancroro Koaexea PecryGaimsu Kasaxeran or
27 aeKaGps 1994 roaa, PecnyGann Kasaxeran ot 18 denpars 2011 roza «O
wayey. nostano et [pasirreanetna PecnyGamsn Kasaxeran or 25 wan 2011 rosa
Ne 575 «O5 yicpicienin TIpanit Ga30B0r0. PAHTORORO. HPOrPAMMIO-UEIEOrD
UHAHCHPOBANIA WAYUNOM 1t (1) HaY4HO-TEXHNNECKOR JEATEARIOCTI, MpitKaza
Munerpa oSpasosania 1t Hayku PecriyGann Kazaxetan ot 15 asryera 2017 roxa No
410 <06 yrne
HAYHILN 1 (M) Y aHO-rex iy

T

rwepicier
«Kasaxcii. nawona s

ccnenonaTenbeKIl TexHItecKil yiepc

@ ocHOBaImIN T

Faxona

LCHHIE KOIKYPCHOI ZOKY MEHTAILNI 112 IAITOBOE BinanCpoBaite fo
ek npoekTan Ha 2018-2020 roae. npika
Tpe:iceaarean Kowirtera naykin Miierepersa oSpasosanis 1 1aykn PK (o7 29 suaps
2018 roma No 180k 0 npHOpHTETy (PHIIONAILIOE HCTIOTB30BANIC MPUPOHEIX
PECYDCOB. B TOM HHCC BOILIX PECYPCOR. FEOTOTIHA, IEPEPAGOTRA. HOBHE MATEPILIEL 11
TENHOMONIN, GeT0NACHe WSICTA W KOHCTPYKIID) «OO YTBpAEHIN  petleiina
HAUMONATLHONO  HAYWHOTO  COBCTA O TPANTOBOM  (mHamCHpOBAMIN hay
neeneaosaniii 1y 2018-2020 10w, pemerni HAMORLILIONTO HAYIHOTO cOBeTA O
IPAHTOBON  QINIAHCHPOBAIY 110 TpHOPHTETY  «POLIORABHOE  HCTIOMb30BAMIIC
IPHPOAHBIX PECYPEOB. 1 TOM WIICIE BOTHBIN PECYPCOB. [€OAONI. TIEPEPABOTR, HOBHIE
MATEPHALEL 1 TEXIO0M I, GE30NacHbE WSAEIIA W KoHCTpYKIuin (MpoToxon Ne 2 o

anbix

ona

«@5» umapa 2018 oz, wporokon Ne 3 or «21» despara 2018 roxa) sakaiounaN

wactoee o oanite

teutioe coraamene & l0rosopy wa rpaionoe ima

80 01 02 sapra 2018 roza (1aice - loronop) o

pKecacayIOuIeN:
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Jonoanuteannoe coraamenme Ne 4
& Jorosopy N 80 na rpantonoe pumancuponanne
o1 «02» wapra 2018 rona

. Acrana « /7 _» smpaps 2019 roxa

Tocyaapersenioe  yupewnenne «Kownrer maykn  Mimicrepersa
obpawonanin  waykin PecnyGunxi Kasaxcrams, menyenoe  aanbeiimes
Baxazauk, » mie Heo. Mpexceaarean Hypeewrona P.C., reiicrayiouero na
ochonamin Tlonoxenns 0 KOMMTETe Haykil, YTBEpAICHHOTO MpHKalon
Omercruennoro cexperaps 10 wioas 2018 Ne 169K, npukuiom
Ho. Orsercrsentoro coxperaps or 6 feaGps 2018 roma e 325K o
BOSIOKCHHI OBRIAHHOCTH ¢ OANON CTOPONM, H AKIIOHepHOE OBillecTB0
HHCTHTYT  METANTYprUH W OGOTAIENHS», WMEHYeMoe B AambHeliimen
Henomurrens, 5 awue Tenepaawworo anpextopa — Mpencerares
Tpasaenns Kewxaanesa B.K., zcficrsyiouero na ocosamm Yerasa,
YTBCPAICHHOTO MPOTOKOMSHBIM  pellieen EAWHCTACHHOTO aKimHOHCpa —
HAO  «asaxckuil _ mauonaii NecaeToBaTeTbCKMIL  TexHideCKiii
yumseperer nvenn KM, Catnacsay Xe9 ot 17 mows 2016 rona, ¢ apyrofi
CTOPOH, 7a71ce COBMECTHO HMEHYCMbIE «CTOPOHEDY, Ha OCHOBAIMH CTaThit 401
TpaaancKoro Konexca PecnyGmiuku Kuaxcrau, n coorsercrsin ¢ m. 171-1
npukasa Minierpa waricos PecyGauki Kasaxcrait ot 4 zexaGps 2014 rona
N 540 «OG yrsepachun TIpasia HonOHeNA GIOIKETa H €10 KACCOBOTO
o6eaymiupanm, Biomsernoro Konexca PecnyGikin Kasaxcrai or 4 feabpa
2008 rom, 3axona PecnyGamkn Kasaxcram ot 18 gespain 2011 roga
«O nayxe, nocranosenns Mpasireascrsa PecnyGamkn Kasaxcran or 25 was
2011 rona Ne 575 «OG yrsepwaenus [lpawes Gasosoro, rpantosoro,
TPOTPANMHO-UCAIEBOrO  piHANCHpOBANHA  HayuKOR M (WiH) Haywno-
Texuideckoli AexTeBHOCTIY, pemenii HALIOKATSHOTO HaysHOro coneTa o
IPANTOBOM (iHAHCHPOBAHIH TIO IPHOPHTETY «PAIHONATHHOE HETIOTH30BAHHE
NPHPOHEIX PECYPCOB, B TO WHC1E BONKIX PECYPCOB, [E0TOTHS, MepepasoTKa,
HOBLIE MATEPHANS! M TEXHOTOTHI, G3ONACHME H3IETHA M KOHCTDYKLMI
(mporoxos N 2 or 25 ameaps 2018 roms, mporoxon Ne3
or @1y despars 2018 roma) sakmouNTM Hacrosmiee JlomoTHHTETBHOE
corzauente x Jlorosopy Ne 80 a rpaitooe pHHAHCHPOBAlHE O «02» MApTA
2018 roa (nasiee — JI0roBOP)  NPHLLTH K COPTALLEHHIO O HITKECIEAYIOWIEN:

1. AGsau niepsli myHkTa 3.2 JIOroBOpA HAIOAHTS B HOBOH pexaKuuy

PaGorsi HlcnomiTens oniaunpaiorcs 3aKaIHKOM B CAEAYIOUEM
nopAAKe: JAKAMMK OCYIECTAISET ABicoBYIO (NPEIBAPHTEHIYIO) OITATY B
panepe S0 MPOLEHTOR OT CyMMsi 0r0BOPA, MPEAyCNOTeIHOl Ha Texyuuli
dmancomali 107, b Tevente 5 (TATH) GAHKOBCKIEX el ¢ MOMENTa perHCTpaIt
nactosutero Jlorosopa s oprasiax Kasmaueiicrsa.
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2. B rexcre Jlorosopa s nyikre 1.1 ciosa:

«3aKazau nopyuaer, a Mcnommimens npuimMaeT Ha ce6s oGasaTenscrsa
10 BHIIOTHEHHIO HaySHAIX HCCTRZOBANHIE B PAMKAX TOCYIAPCTBCHHOTO 3aKasa
HA PEATNIALINO HAYSHBIX M HAYSHO-TCXHHMECKHX NPOEKTOB MO GIOLKETHOI
nporpasve 217 «PaseuTe mayki, noanporpamme 102 «Tpantosoe
dunancHpoBaie Haydnwx HecreionanmiD, cnemupuke 156 «Onaata
KOHCATTHHIOBEIX YCAYT M HCCTeAOBAHMID Ha oBuylo cymmy 573 113 501
(ISITLCOT CeMBECHT TPH MILLTHONA CTO TPMHALATS THCAY IATECOT OJUK) TeHTe
Ha Bech CPOK PEATI3ALIN NPOEKTA, C PAIGHBKOI 110 rofaM:

B npesiesax cysu dunanCHposawis Ha 2018 rox - B cymve 189 715 456
(CTO BOCEMBACCAT JIEBATS MILLTHOHOB CCMLCOT NIATHANUAT THICAY HETHIDECTA
AT ECAT 1eCTs) TeRre;

B npetesiax cyMy dukancposasis B 2019 rox - B cywe 191 441 025
(CTO Z1€BAHOCTO OAMH MIULIHOH UeTHIPECTA COPOK OHA THCAUA ABAIATE TIATE)
Tenre;

B npetezax eysM QumaNCHpOBaKHA Wa 2020 O - B cyse 191 957 020
(CTO ACBAHOCTO OJMH MILIHOH ACBATHCOT MATHAECAT CeMb THICHY JBATIATE)
Tenre

WIIOKNTS B CleAyRoILeli peaKimit:

«3axasumk nopyuaet, a Mernonmiens npuiiMaeT Ha ce6s 00A3ATELCTA
110 BENOMHERIIO HAYYHEIX HCCTIEAOBAHMT B PAMKAX TOCY/2PCTBEHHOTO 3aKa3a
1A PEATHIALNO KAYSHHIX i HAYWHO-TEXHHYECKHX TIPOSKTOB 110 GIOLKETHOI
nmporpasnie 217 «Pasbitwe Wayin», moanporpmwe 102l pantosoe
uHaRCHpOBANHE  HAYWNBIX iiccnenoBamkiD, cremadike 156 «Omaata
KOHCATTHHFOBBIX YCIYT W HCenenobaniiby Ha oBuyI0 cymyy S76 634 875
(IATLCOT COMBJCHT IECTh MIUTHONOB UIECTHCOT TPHAIATH YCTHPE THCRWH
BOCEMBCOT CeMBICCAT UNTH) TeHTe Wa BECh CPOK PEATSALIH NPOSKTA, ¢
paséisKoii o ronam:

B npenenax cymw dunancuposanis 1a 2018 ro - B cywve 189 715 456
(CTO BOCEMBIECAT JIEBATH MIJUTHOHOB CeMBCOT N4THAIUATL THICAY YeThIPECTa
IINThCCAT MeeTs) TeRTe;

B Npejienax cymy dunarciposariis Ha 2019 roz - B cysme 191 962 399
(CTO eBAHOCTO OAMH MHIHOH JCBATHCOT MIECTBLACCAT JBe THICAYH TPHCTA
IeBAHOCTO NeBATY) TeHTe;

B npefienax cyMM dunancuposaiig Ha 2020 roz - B cysve 194 957 020
(CTO ASBAHOCTO YETHIPE MILUTHONA ACBATHCOT MATHACCAT CMb TLICAY ABAIATE)
Teuren.

3.B rexere Jloronopa s nymkre 3.1 c10mas

«Obwas cymma Jlorosopa coctaaser 573 013 S01 (nATheoT ceMbiecsT
TPH MIIIMOHA TPHHATUATH THCAY ATHCOT ONMH) TeHTe A BeCh CPOK
PeaTIH3ALIH NPOEKTOB, ¢ PA3GHBKOL N0 rozian
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B npeenax eyt dumancuponanis ua 2018 rox - v cysve 189 715 456
(T BOCEMBCCAT ZeDATh MIULIHOHOB CCMBCOT NATHANIATS THICAS HETHPECTa
IATBIECHT WeCTs) Tekre;

B npesenax cyst unancupona a 2019 rox - b eywwe 191 441 025
(CTO ZICBAHOCTO OIHH MILIHON HETHIPECTA COPOK OAHA THICHYA ABAALATS NIATE)
Tenre;

B npeneiax cysy umancuponauns a 2020 rox — 191 957 020
(CTO ZIeBSHOCTO OZMH MIILIHON JIEBSTHCOT NATHAECAT CeMb THICAY JBAINATH)
‘TCHTe, BKTIOYAA CTOMMOCTS BCEX 3ATPAT, CBA3HBIX C BRITOTHEHHEM pador, ¢
YHeTOM BCeX HATOTOB H APYTHX OOS3ATENBHBIX MIATEKEH B GiowKer, B
COOTBETCTBHH C 3aKoHOAaTenbeTBOM PecyGmukn Kasaxcrany

H3IOKHTS B CleAYIONei Pkt

«Oban cysa Jlorosopa coctapnser 576 634 875 (natbcor cenbecaT
LIECTS MITHOROB LICCTECOT TPHAUATS HeTHIpE THCRIH BOCEMECOT CEMBIECAT
NIATH) TEHT Ha Bech CPOK PeATI3ALIH TPOCKTOB, ¢ PASGHBKOI 110 TOTaN

B npezenax cyws (punacHposanti 1a 2018 roz - B cyme 189 715 456
(CT0 BOCEMBAECAT ACBATS MILLTIIOHOB CeMBCOT NETHATIATS THCHY YETHPECT
IISTHIECST LIECTE) Tefire;

B npeaenax cysn anciposasis 1a 2019 rox -  cysve 191 962 399
(70 ZeBAHOCTO OAH MILTHOH ZCBATBCOT WIECTSICCAT HBE THCASH TPHCTa
BAHOCTO JeBTS) TeHTE;

B upexenax cywy dunancupoamis Ha 2020 rox - 194 957 020 (cto
JIeBAHOCTO YeTHIPE MWIIHOHA [ICBATHCOT NATHIECHT CEMb THICAY JBAAUATE)
"TeRTe, BIIIONA CTOMNOCTS BCex JATPAT, CHSANHEIX C BHIOHENHEM PAGOT, ¢
YHETOM BeeX HATOTOB M ApYIWX OBSIATCIGHBIX WGTEACH B GIOTKET, B
COOTBETCTBHH ¢ 3aKoHOaTebcTBOM PecnyGanku Kasaxcramy.

4. B Ilpusoswennn 1.18 k Jlorosopy nysxr 1.4 cnosa:

«Obuan cywva mpoekra: 12 080 0000 (wsenamuars MwiHONOD
~BOCEMBCCAT THICH) TEHIe, B TOM A ¢ PAHBKOI 110 TOZaM, JUIS BINOTHEHHA
paGo cornacto nynky 3

- 1a 2018 roz - B cymme 4 000 000,0 (eTsIpe MIIUIMOHA) TeHTe;

- 1a 2019 101 - B cymme 4 036 000,0 (4eThIpe MILTHOHA TPHALATS IHECTS
ThicAY) TeHre;

- Ha 2020 rox - B cymve 4 044 0000 (4eTHpe MILIHOHA COPOK HeTHIpe
) Tenre»

M3TOKHTH B ClleAyIoueil peaKLHn:

«Obuan cywa npoexra: 15 601 3740 (TATHATIATS MILLIHOHOB WECTECOT
213 THICHUA TPHCTA CCMBACCAT YeTHE) TEHIE, B TOM WHCIIe ¢ PasGHUBKoli 1o
ONaM, /U1 BHITONHEHHs PAGOT COPIACHO MYHKTY 3:

- 18 2018 roz - b cysme 4 000 000,0 (seTuipe MiTHONA) TeHre;
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-0 2019 o - B cyMne 4 557 374,0 (S€THPE MILUTHONA IATLCOT NATHIECHT
CeMb THCAY TPHCTA COMBIECAT HETBIDE) TEHTE;
- Ha 2020 ron - b eymvie 7 044 000,0 (ceN MILIIONOB COPOK HeThIpe

ThiCHuM) TeHTe.

5. Hacrosmee JIOnOTMHTELiI0 COPIAUICHNE SBIACTCH HEOTHONICNOI
wactsio Jloronopa Ne 80 ot «02» MapTa 2018 FoRa H BCTYIAET B CHTY € MOMEHTA
ero perwcrpamim B opramax Kamavelicrsa Mimcrepersa  uiaricon
PecnyGar Kasaxcrai u efictayer 10 31 fekaGps 2020 roza.

6. Venonns Jlorosopa Ne 80 ot «02» Mapta 2018 rota, He 3aTpoHyTHE
acTOsIIM JIOMOTHHTE TSHSIM CONTALEHHeEM, OCTRIOTCA 1 HEHIMCHHOM BILLC, I
(CTOPOHH NOTBEPAIIIOT 10 HItM CBOW OGH3ATENLCTA.

7. JlomOTHITE IbHOE COTTAlIEHHE COCTARTEHO B ABYX SKIMIIAPAX, 10

omOMy SKsewnispy A Kaxioft W cropoi,

1opHTECKyI0 ciay.

HMEIOUIIX  OTIHAKOBYIO

T0puamceKne wipeca cropon:

RE

TY «Kownrer nayks Muittcrepetsa
‘oGpasopauts i Hayku PecnyGni
Kasaxcram

. Actasa, npocriekt Marinix Ex, 8
BHH 061140007608

UK KKMFKZ2A

VK KZ92070101KSN0000000
Koe 11

PIY «Kownrer Kaswauelicrsa
Musicrepersa unaricos PK»

M. Mpeacenatean

P. Hypeewron

Henomurensy:

Axumoseproe ofmecTs0

«HHCTHTYT MeTanAYprIt 1t OGoraleH.

050010, r. Anviars, yn. Illesuenxo,
yr. ya. Bannxasosa, 29/133

BHH 070740005957

BHK KCIBKZKX

UMK KZ878560000000012298
Koe 16

AO «bank LepKpeam

Ten. 8 (727) 298-45-02, 298-45-07

Cefiépantimiii uperrop -
Vo pe.‘[ce}n’lmfb“plnne"un

“....,@(z ~

B. Kewsaanen
N O
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Jononnureabnoe coraamenne NeS5
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ot «02» mapra 2018 rona

r. Hyp-Cyaran Ay HMAL »2019 roaa

Tocynaperennoe yupexaenne «Kovmuter mayknm MHHHCTEPCTBA 00pa3soBaHHS M HAYKH
Pecny6mmkn  Kasaxcram», umenyemoe B jambHeifmieM 3akasunk, B june u.0. lpencenarens
JKaprenosa A.b.. neficTyiomero Ha ocHoBatiu Ilonoxkerus o KoMuTeTe HayKu, yTBepkKICHHOIO
npukasoM OtsercTBeHHOTO cekperaps ot 10 miong 2018 Ne 169-K u npukazom OrseTcTBeHHOr0
cekperaps ot 26 despas 2019 roxa No 128-K 0 BosnoykeHsu 06S3aHHOCTH. ¢ OJHOH CTOPOHEL H
AxuponepHoe 06mecTBo «MHCTHTYT MeTaUTyprHi U 00OTallenHs», HMeHyeMoe B JaThbHeilem
Hcnoanuresns, B ymue I'enepansroro jmpekropa — [peacexaresst [paenenns Kewxamesa B.K.,
JeHCTBYIOLIEr0 HA OCHOBaHHH Y CTaBa, yTBEPIKICHHOIO IIPOTOKOJBHBIM penleHreM EanncTBen Or0
aknuorepa — HAO «Kasaxckuii HarMOHAIBHBI HCCIIEI0BATEIBCKHN TeXHAYECKHIT YHUBEPCHTET
um. KA. Carnaesa» Ne9 ot 17 mons 2016 roza, ¢ Apyroi CTOPOHEL Jaee COBMECTHO HMeHYEMBbIe
«Croposly, Ha ocHoBaHMH craten 386, 401 I'paaanckoro kozxekca PecryGnmkn Kasaxcran,
noanynkT 40) craten 394 Kogexca Pecy6mixn Kasaxcran «O Hamorax W Apyrux o0A3aTelbHBIX
nnarexax B Gromker (Hamorowsii komekc)», mommynxr 23-1) cratem 1 3PK «O mayke» u
Broyuxernoro Kozexca Pecny6mikn Kasaxcran ot 4 mexabps 2008 roma, 3axona PecryGiuku
Kazaxcran or 18 ¢espans 2011 roma «O nHayke», pemiennii HallHOHAILHOTO HAYYHOrO COBETA O
NPOTPAMMHO-LEICBOM  (DMHAHCHPOBAHMH 1O NPHOPHTETY «PalMoOHAIbHOE WCIONB30BAHHE
TPHPOHBIX PECYPCOB, B TOM YHCIIE BOJHBIX PECYPCOB, I€0/IOTHS, MepepaboTKa, HOBble MaTepHalbl
 TeXHOJOIMH, Ge30MagHbIe M3/1NHs 1 KOHCTPYKumM» (poTokos No 2 o1 «25» smsaps 2018 roga,
npotokon Ne3 or «21» ¢espais 2018 roma m mporokon Ne3 or «29» ampens 2019  ropa)
3aKITOYIIM - Hactodimee JlomonmutensHoe cornamenne Kk Jlorosopy Ne80 wma rpanrosoe
(unancupopanue or «02» mapra 2018 roaa (nazee — JloroBop) M HPHNITH K COIAMEHHIO O
HHIKECICAYIOLIEM:

1. Tlymxr 3.5 JloroBopa u3n001cums 8 H080u pedakxyui:

B cootsetctBun ¢ mommynxrom 40) craten 394 Koaekca PecnyGnuxn Kasaxcran ot 25
aekabps 2017 roma «O mamorax u Apyrux oGS3aTeNbHBIX IUiaTexkax B Olomxer (Hatoroweri
KosieKe)» MIemomnTess 0cBOGOKAACTCS OT HALOTA Ha JI00ABICHHYIO CTOMMOCT.

2. B Hpunoxcenuu 1.1 (rpaur AP05130436) Jlorosopa, pasierne 2. XapakTepucruka
HAYYHO-TCXHHYECKOH NPOMYKUHH 10 KBAIM(HKAIHOHHBIM TMPH3HAKAM M HKOHOMHYECKHE
noxasare, nyskt 2.3 (3a 2020 r.) u pasgene 3. Hammeropanue paboT, CPOKH HX peamH3aLuu i
Pe3YIBTATHL, YHKT 3.3 uz102icume 6 credyloweii peoaxyuu:

2.3 KoHeuHEIH pe3y ibTar:

- 3a 2020 rom pesyabTaThl YKPYIHCHHO-TaGOPATOPHBIX HCHBITAHUI paspaGOTaHHOMN
TEXHOJIOTHH IOJTyYeHHs AMOKCHIA THTAaHA M KaIbLHEBON CEJMTPBl M3 LLIAMOB THTAHOBOIO
LPOM3BOACTBA. Byayr omyGiuKkoBaHBI 2 CTaThH B DELEH3MPYEMBIX 3apy0eKHBIX HAyYHBIX
M3/IAHKSX, MHAEKCHPYeMbIX B 0ase aHHBIX Scopus., ¢ HeHyJCBBIM HMIAKT-Qaktopom. Byxer
I10/1aHa 3a5IBKA Ha [IATEHT.

33 PaspaGoTka TeXHOIOTMUECKHX | HIONb | CeHTAOpS |ByayT paspaGoTaHsl TexHojo-
PEKHMOB 10J1ydeHns auokenaa| 2020 r. 2020 r. |rHYECKHE PEKMMBI TMONyYEHHS
THTaHA ¥ TOBAPHOH KaTbIIHEBOI JIOKCHTA THTaHA H TOBApPHOH
CETHTPBI. KaiblHeBOil  cenuTpel. bymyT

onyOonMKOBaHEI 2 cTathH B
PELEH3HPYEMBIX  3apy0esHBIX
HAYYHBIX H3TAHUSIX,
HHIEKCHPYEMBIX B (a3e JaHHEIX |
| Scopus, ¢ HeHyJIEBbIM HMIIAKT- |
| (axropom.  Byzer  mnoxana
3asBKA HA TATEHT
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33 Tposenenwie  copOumM | uromb
JIeCOpOLHUH. HapaGorka | 2020 r.
Heo0X0IMOro obbema

r0aTa.

ceHTAOpD 1ISyL[y'r MPOBEJACHB!  COPOTIHS U

2020r. | zecopOums; HapaboTaH
HeoOX0MuMETT 00beM 3moaTa.
‘Eynyr ONy0/IMKOBaHEI 2 CTAThbU B
PeleH3HpYEeMBIX 3apyOeIKHBIX
HAy9IHBIX H3IAHHSX,
HHIEKCUPYEMBIX B (ase JaHHBIX
Scopus, ¢ HEHYJEBBIM HMIAKT-
| baxTopom. Byser nonana 1 3asska
| Ha [I0J1yYeHHe NMaTeHTa.

B Hpunoxncenuu 1.17 (Cpanr AP05130722) Jlorosopa, B pasiene 2. XapakTepHcTika
HAy4HO-TEXHHYCCKOH MPOAYKUMH TI0  KBIH(HKAIMOHHBIM TIPH3HAKAM H  HKOHOMHYECKHE
mokasare/m, MyHKT 2.3 (3a 2020 r.) u pasnerne 3. Hanmenopanue paGoT, CPOKM HX pearn3aluu i
Pe3yILTATEL, NYHKT 3.3 uzn02icums 6 credyiowet: pedaryuu:

2.3 KoHeYHBIii pe3ynsTaT:

- 32 2020 roz: BhIGpana ONTHMATBHAS TEXHOTOIHS HAHECEHHs! GHOCOBMECTHMBIX NIOKPBITHI
Ha  [OBEPXHOCTh  DHIONPOTE30B  PA3IMYHON KOH(HIYpAlMM: pe3ylIbTarsl  J1aGOpaTOPHBIX
HCIIBITAHHH TEXHOJOIMH TIOJyUEHHS! SHIONPOTE30B METOAOM JIHTHA MO BBIILIABIASMBIM MOASIIIM
€ TIOCTENYIOIMM HAHECEHHEM Ha MIOBEPXHOCTH OHOKOMIIO3HTOB. ByayT omy6/mKkoBane! 2 ctaThy B
PELEH3HPYEMBIX 3apyOe:KHLIX HayqHBIX H3JaHUSX, HHACKCHPYeMBIX B 0ase AammbIX Scopus, ¢
HeHYJIeBbIM UMnakT-paxropom. Byner noayuen Iarent PK.

33 IMposenerne  naGopatopHeIx
HCTBITANAA 110  HaHECEHHIO
| KanbLuuit-GochaTHBIX  IOKpPBI-

| Tt Ha TTOBEPXHOCTh
SHJIONPOTE30B CIIOKHOH
KOH(MHIYparnuy. :

} HIOJIB
2020T.

+

CeHTA0pb JB}’ny'r MPOBE/IEHBI  J1abopaTopHETe

2020T. | uHcubITaHEL no HaHECEHHUIO
KambIui-QochaTHBIX TOKpBITHI Ha
TIOBEPXHOCTh IH/IONPOTE30B

CIOXKHOH  KOHurypauuu. Bymyt
onyOnMKoBaHEl 2 cTaTbM B
PereH3npyeMbIX 3apyOeKHBIX
HaYUHBIX H3TAHHSX,
HHICKCHPYEMBIX B 0a3e JaHHBIX
Scopus, ¢ HEHYNEBBIM HMIIAKT-
| (hakTOpOM. Byner TOy4eH
Ilarent PK.

B Ipunoxcenuu 1.18 (Tpanr AP05131028) Jlorosopa, B pasiene 2. XapakTepHcTHKA
Hay'-mo-'rexuﬂqecxoﬁ TPOAYKLIHMH  TIO KBMH(’)“K&HHOHHMM TPH3HAKAM H  3KOHOMHUYECKHE

-

nokasaremt, myHkt 2.3 (3a 2019 r. u 2020 r.) u pazmete 3. Hammernopanue paboT, CPOKH UX
PeATH3ALMMN 1 Pe3yIBTATLL, YHKTHI 2.4, 3.3 usnoxcume ¢ credyioweit peoaryu;

2.3 KoHeunslii pe3ysbrar:

- 3a 2019 roa: HapaGoTaHBl ONBITHBIE 00pasubl MPOJTYKLUMH HA OCHOBE XHMHYCCKH
AKTHBHPOBAHHOIO AMATOMHUTA [l Jia/ibHEH el apodaliH B KAUeCTBE KOMIIOHCHTA CTPOMTENLHOI
npoznykuuu. bynet omyGmikoBana 1 crarhs B peneH3upyemMom 3apy0eKHOM HAYYHOM H3JaHHH C

HEHYJIEBBIM HMNAKT-(PaKTopoM;

- 3a 2020 ro: MPOBEACHBI YKPYTIHEHHBIC HCITBITALMS HapabOTAHHEBIX CYXHX CTPOHMTE/IbHBIX
CMeCeil Ha 0CHOBE aKTHBMPOBAHHOIO IMATOMHTABY/LyT BRIIOTHEHbI CPABHHTENLHEIC PACIETE H
000CHOBAHHE YKOHOMHYECKON S(PEKTHBHOCTH HCTIONB30BAHMS AMATOMUTOB A1 TIPOM3BOJACTBA
CTPOUTEABHOM TPOIYKUMH. ByayT onyGiamkoBambl 2 cTaThil B PelEH3HPYeMBIX 3apyOeKHBIX
HAYUHBIX H3AHHUSX, HHICKCHPYeMbIX B 6ase JIAHHBIX SCOPUS, ¢ HEeHYIICBRIM HMIAKT-(GaKTOPOM.




image35.png
10

2.4 |HapaGotka maptmu  cyxmx | OKT#6pp | 1 noabpa |ByayT napaGoTanbl maprin CyXux |
cTpoutenbHbX  emecedf  uisi| 20191, | 20191, | CTpPOMTENBHBIX cmeceit iG]
YKPYTHEHHBIX HCTIBITAHA YKPYITHEHHBIX MCTIBITAHHIL.

Byzaer omybnukosana 1 crares B
PCLEH3HPYEMOM 3apyOesKHOM
HAyqHOM H3JaHHH C HCHYJICBBIM
HMIAKT-(PaKTopoM.

3.3 | CpaBHHATE/IbHbIE pacyeTsl| MIONb | CeHTAOPH | byayT  BbIIONHEHBI CpaBHH-
| IKOHOMHYECKOIL 2020r. | 2020 r. |TelbHBIC PACYETHI FKOHOMHYECKON |

9 deKTHBHOCTH  TIepepaboTKH s dexTuBHOCTH epepaboTKH
JIMATOMHTOBOI PyABI u | AMATOMHTOBOI PYyAbl M BBITYCKa
BBUIYCKA ~ HA  ee  OCHOBE |Ha ce ocHOBe 0€3aBTOKIABHBIX |
6e3aBTOKJIABHBIXX CHIMKATHBIX CHIMKATHBIX ~ KApMuued. Byayt
KUprmgeif. omy0JMKOBaHBl 2 CTATbH B

| peLeH3HpyeMBIX 3apyOeKHBIX

HAYYHBIX ~ M3JAHMSX, HHIEKCH- |
pyeMsIx B 06ase JaHHBIX Scopus, ¢
HEHYJIEBBIM HMIAKT-(PakTopoM.

B HMpuaoscenuu 1.19 (I'paut AP05131104) Jloropopa. pasnene 2. XapakiepucTika
HAYYHO-TEXHHYECKOH NPOAYKIMH 10 KBAIM(GHKAIMOHHBIM TIPU3HAKAM M IKOHOMHUECKHE
MOKA3aTeIN, MyHKT 2.3 (3a 2019 . u 2020 r.) u pasmere 3. HanmMenosanue paGoT, cpokm mx
peann3alifK U pe3yIIbTatsl, MYHKTDI 2.4, 3.3 usnoocums 6 creoyiouje peoaryui:

2.3 KoHeuHblii pe3y/brar:

- 3a 2019 rom monydYeHbl HMIPErHHPOBAHHLIE COPOEHTHI HA OCHOBE I[PHPOHBIX
MATepHaton, MOIM(GHIMPOBAHHBIX SKHIKHMH OKCTpPareHTaMi, JUls CEJIEKTHBHOTO H3BJICUCHHA
ypaHa H CONMYTCTBYIOUMX METALIOB W3 YPAHCONSPIKAILMX PacTBOpoB. Byjer omyGmikopaxa 1
CTaThs B PELEH3UPYEMOM 3apyOesKHOM HAyIHOM H3LAHHH ¢ HCHYTIEBEIM HMIAKT-(aKropom:

- 3a 2020 rom paspaboTaHa TEXHOJNOTHH CCNEKTHBHOIO W3BICUCHHA ypaHa M3
IIPOJlyKTHBHLIX PACTBOPOB YPAHOBOIO NPOM3BOLCTBA C IPHMEHEHHEM MOTH(HLMPOBAHHBIX
NPHPO/HBIX MHHEPAIOB, POBEIEHb! HCBITAHHA H Pa3paboTalbl PEKOMEH/IAINH 110 TPHMEHEHHIO
KOMIO3HITHOHHBIX COPOSHTOB JUIS CENCKTHBHOIO HM3BJEUEHHS YpaHa H3 TeXHOJIOTHYeCKHX
PACTBOPOB yPaHOBLIX IIPOM3BOACTB H 3arps3HEHHBIX WM TPUPOIHBIX  00BeKTOB. Byayr
onyGIMKOBAaHE! 3 CTaThi B 3apyOCKHBIX HAYYHBIX M3JAHHMAX, MHICKCHDYEMbIX B 0ase MaHHBIX
Scopus, ¢ HeHyJIeBBIM HUMIAKT-(paxropoM. [TIaHHpyeTcs NaTCHTOBAHHE HOIYYCHHBIX Pe3yIbTaToB
B Ka3aXCTAHCKOM IIaTCHTHOM G10pO.

2.4 Hcenenopanue mporreccos | OKTAOPE | 1 HOsOpst [Bymyr mccnenosansl  mpoueccer
copOuun u mecopbumn ypasa | 2019r. | 2019r. [copbrmmu u jecopOuuu ypana u
| ¥ COMYTCTBYIOUIMX METATIOB CONYTCTBYIOIMX — MCTA/IOB €|
C HCIHONB30BAHHEM MOMH(pH- HCTOTB30BAHHEM MomudH-
LHPOBAHHEIX  COPOEHTOB M3 IHPOBAHHBIX  COPOCHTOB M3
| TEXHOJIOrHYECKHX PacTBOPOB. | | TEXHOTIOTHUECKHX PacTBOPOB.

Byner ouybmukosada 1 crates B
PELICH3APYEMOM 3apyOeKHOM

HAYYHOM H3JAHHH C HCHYJCBBIM
HMMIAKT-HaKTopoM.

3.3 TlpoBenenne  yKpyNMHEHHBIX oMb | ceHTAOpL | BynyT mpoBeneHb! YKpYHNHEHHBIE |

nmaboparopueix  menbitanmit | 2020r. | 2020 . | maGopatopHble HCTIBITAHUS,
COpOLHOHHOI TCXHOJIOTHH | COpOLHONHOM TEXHOJIO0THH

H3BTEYCHHUS ypaHa ¢ | | | M3BJICYCHHUSL YPAHA C TIOMOLIBIO
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TOMOIIBIO Moaudu- | MOZH(HUIIPO-BAHHEIX COPOEHTOB.

naTeHTHOM Gropo.

1

TIMPOBAHHBIX COPOEHTOB. Bynyr omyGiukoBase! 3 cTaThH B
| 3apyOEKHBIX HAYYHBIX H3IAHHAX,
HHJICKCHPYeMbIX B 0ase JaHHBIX
Scopus, ¢ HeHYJEBBIM HMIAKT-
(l)m\Topom [Inanupyercs
| ‘ NaTeHTOBAHHE IOy YeHHBIX
| Pe3yThTaTOB B Ka3aXCTAaHCKOM |

|

4. Hacrosmee JIONONHATEIbHOE COTTAICHAE SBJSETCA HEOTHEMIIEMOit
uactpio Jloropopa Ne 80 or «02» mapra 2018 roga i BCTynmaeT B CHITy ¢ MOMEHTA €ro
TMOJNMHCAHHSI CTOPOHAMH | JIeficTBYyeT 110 «31» nexabpsa «2020» roga.

S. Yenosus [lorosopa Ne80 ot «02» mapra 2018 roma, He 3aTpoHyThle
HACTOSILMM JIOTIOJTHUTE IBHBIM COTJIALICHHEM, OCTAIOTCS B HEM3MCHHOM BHJE, M
CTOpOHBI ITOATBEPKIAIOT 110 HUM CBOM 0053aTe/bCTBA.

6. JlomoaHHTENBHOE —COTMALICHHE COCTABICHO B JIBYX OK3eMIUIAPAX,
MO0 OAHOMY 9K3eMILIAPY JUlsi KaKIOH M3 CTOPOH, HMEIOIIMX —OJWHAKOBYIO
TOPHIMYECKYIO CHILY.

7. Opuanyeckne ajgpeca CTOPOH:

3akazunk: Hcnonaurennb:
I'V «Komurer Hayku MuHECTEpPCTBA AKUHOHEpHOe 00IIeCTBO
00pa3oBaHKs | HAYKH PeciryCImKi «VHCTHTYT MeTaLTypTHI
Kazaxcran» 1 oGoraleHns
010000, r. Hyp-Cynras, 050010, r. Anmatet, yi. IlleBuenxo,
npocnekt Manrinik Ex, 8 yr. yi1. Bamuxanosa, 29/133
BMH 061140007608 - BMH 070 740 005 957
BUK KKMFKZ2A BUK KC JB KZ KX
HHK KZ92070101KSN0000000 MHK KZ878560000000012298
Kée 11 K6e 16
PTV «Komurer Kasnaueiicrsa AO «banx IentpKpeum»
Munncrepersa duxancoB PK» Ten. 8 (727) 298-45-02, 298-45-07
H.o. Mpeacenarens “l"gﬂedpanbnbm JTHPEKTOp -

l'lpe;[ceua're.rlb IlpaBienns

b. Kenkanuen
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PEUEH3HS

wa_orver 2020 roza no rpanTosovy (rnancuponamio NeAP 05130665
«PaspaGoTKa  TEXHOTOTHH  NEPCPACOTKN  KAMXCTANCKX IMATOMNTOB ¢
TIO/YEHHEN Ha HX OCHOBE BICOKOKANECTRCHHOI CHIMKATHON CTDOHTEILHON
npoxyKkuy.

Haysmsii pyxonomuress: nepwuii savecrirens anpexropa AO «HMHO»
BeAYHUH HAYUHBI COTPYAHUK 7AGOPATOPHH TAMHO3EMA H ATIOMHHNA, KAHIHIAT
rextmcenx Hayk Kymbieen .

JWaTOMHTH  WAXOIAT Bee GOTbice NDHMGHEHHE B NDOW3BOACTRS
COBPEMEHHBIX CTPOHTEIbHBIX MATEPHTIOB H HeoGXOTMMOCTS mposecis HHP o
JaMHOMY TIPOCKTY SRIACTCA NDAKTHYCCKOE OTCYTCTBHE MpCANpHSTHi 10
TIepepaGoTKe MATOMKTOBOTO CHPEs B KasaXcTae, NpH SHAYHTEBHBIX JANAcaX i
ACTKOCTH e /10GHINH OTKPHITHIM CTIOCOGOM.

B OTiETe NPEACTARICHE PElYABTATH HCCACIOBANHIE 10 HCTIOABIORINIIO
NPHPOAHOTO ZWATOMHTA B TEXHOTOTHX NMPOWIBOTCTBA 03 QBTOKIABHOTO
ABTOKIABHOTO CHIMKATHOTO  kHpIHYA. TDHBCICH! JaNHbIC  yKpYMHEHHBIX
HCTTANHi 10 TOTYICHNIO W3 IMATOMMTA CTPOWTCTHEIX KYGHKOB BHICOKOW
MapousocTs. HapaGoraa napTis CIMKATHEIX KNDIHYCIH CTARJAPTHEIX PasMepoB
COTAQCHO TEXHICCKIHX YCIOBMIL.

TpeicTapieniisie B OTMCT  PEIYISTATH COWICTENSCTBYIOT, 9TO MM
HCTIOTIS30BANIHI IMATOMHTA BMECTO MOJIOTOTO KBADIICROTO OTMBITOTO TIECKd, B
KAHCCTBE JAMCHHTEIA CHIMKATHOTO KOMTIOHCHTA TpH HITOTORTCHHH CHIHKATHOPO
CTPOTCILHOTO KWMPIHYA YMCHBUIACTCH BPCMS JIOCTIKCHHS  MAKCHMATBHOT
TIPOUHOCTH Ha paszaBIHBaNHE ¢ 60 10 50 4acop. TIpH HCTIOTB3OBANMN IHATOMNTA
B TCXHOTOTHH NDOWSBOCTBY ABTOKIABHBIX KHPIHACH BOIMOAHNO AOCTIACHHC
Mapounocti M150. Tlpi asTokaBHoii 06paBoTKe COXPAHAIOTCS TeOMETPHICCKHE
TapaveTpBi 0GpAsLIOB HyeMi.

VkpyNHCHHbE HCTBITARMA CYXHX CTPONTEABHBIX cMeceii (CCC) Ha ocHone
JMATOMHTA TIOKA3ATH, HTO JMATOMHT MOKCT 3AMCHHTS IOPOrOCTORILYIO «Genyion
Caxy O3 YXYUNCHNS TAKHX BOAWBX TEXHOTOTHHCCKHX NOKITENCH Kak:
TpeuHoCTOliKOCTS, HackinHas mioTHoeTs CCC, MIOTHOCTH CMecH TOTOBON K
UDHMCHEHINO, KOTHYCCTRO BOXM K JATROPCHHIO, MOXBWAHOCTH ~CMCCH,
BOOY/ICPAHBAIONIAS CTIOCOGHOCT CMECH, ONpE/CNeHie BOAOOrIOIIEHHS 1K
KAmIUISPHOM rojicoce. YCTAHORACHb OCOGEHHOCTH WMCHCHHS PEOTOTHICCKHX I
TEXHOTOTHYECKHX CROFICTR PACTBOOR Ha OCHOBE CYXHX CMeCcil B JABHCHMOCTH OT
COCTABA, HACKITHOT TVIOTHOCTH i PAXTHAHHX JOHPOBOK A0GABOK.

TIpHACHEHIE COBPENCHHBIX METOI0B XIMIHHECKOTO  (BHSIKO-XHMIHECKOrO
AWATGA, TAKWX KAK PCHTICHOMIYODHCHEHTHBI, ONPEACACHHE NPOHOCTH Ha
payammBanve Wa 7AGOPATOPHOM mpecce, MPHMCHEHHE  PasHOOGPASHOT
ABTOK/IABHOI ANMAPATYPH, MO3BONAIOT ABTOPAM KOPPEKTHO WHTCPIPETHPOBATE
TOAYEHHBIE pesyTAT HeCACAOBAMI.
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Bumomenssie «CPABHITENBHNC PACTETS FKOROMICCKOIl KpipexThBIOCTH
NepepaBOTKH WATOMHTOBOIi DYIBD  3aMEHH MHITOTO pEdHOTO necka Ha
HATOMIHT MOKAYATH OCT PEHTAGEABHOCTH 5,3% M JONOTHHTEBHYIO TPHOLLTE
DM BHITYCKE CHLTMKATHORO. KMPINYA 110 Ge3ABTOKIABNON TexHOTOHH 45788,9
hic.renre u 110821, THC.TeHTe 10 ABTOKIABHO TEXHOTOTHN. (1aMHBIE N0
Bhnycky B 2019 ). BSMOMEHHBIC PACTCTSI 11O OTPEACTEHHIO IKOHOMIUECKOIE
OpeKTHBNOCTH saveHs «Benofy CwAM HA NPHPONW AWATOMHT TpH
NPOWIBOZICTBE CYXHX CTPOMTENBHBIX CMeceii TOKA3AIH, 1O JUIS HOBOTO MPOCKTA.
NPV - 36,42%, IRR - 18%, cpox oxynaesocTs iosenii 6 Jer.

To oruery mveercs Hexoropsic savesamis. Hampivep, e wsyuera
MOPOI0CTO/iKOCTS TGOPATOPHBIX OOPAIOB. CTPONTEBHbX W3CTi W CMeceil,
TIOMYICHHBIX € HCTIOTB3OBANHEM AHATOMHTOROTO CHDbS.

Tlo WTora HccieioBauii, aBTOpaMM MpeiCTAMICHH 3 JOKTM A
ME3 K1y HAPOIHBIX HAYSHBIX KOH(CPCHIISX M OMYGIMKOBAHEI 6 HAYSHBIX CTaTeii
B HaySHBIX KYDHATZX 0GAJAIOILIE BHCOKHMI MEAAYHApOIHEINH PCHTHATAMI
axnx, Kkax Glass and Ceramics, Scopus: SIR (2018) ~ 0,28; Q3 u Metalurgija
(Xopaarus), Scopus: SIR (2018) - 0,39; Q2.

Buisly CTpATCrHi TOCYASPCTBA 1O HMIOPTOMMCUICHIA CTPOHTETbHbX
MATEPHATOB H BHCAPCHHIO WHHOBALHONHBIX TCXHOJIOTHii B CTPOHTSTBHOC
npomsnozeTso pesymbtari HUP MOryT crats mayawoii W npaxtieckoii Gaoii
UM pOCKTHDOBANWH HOBHX MpOW3BOACTB  CHIMKATHON CTPOHTCIBHON
NPOIYKIM KOTOpHIE OfcCrieuaT costaNMe JOMOTHHTCIBHB PAGOHX MecT,
NOSBCHHE HOBBIX KOMIAHY H NPEANPHATHIL, A TAKKE COIIACT GIATOMPHATHbIE
YCTIOBHA JUIA OTCHCCTBOHHBIX MPOM3BOAMTENCH. KasaxcTauckoe JHATOMHTOBOE
Chipse e celiuac WCTOBIYETCA B KAUCCTBC OCHOBHOTO KOMIIOHCHTA U
JOTOTORICHIS  COBDMCHIX  TCIIOWIOTALHONNbIX  MATCDHAJIOB - MAHC
«Sevenergy», B NPOMIBOJCTBE MEHOCTCKOMNBHOTO MATEPHATA HA TEPPUTOPHI
MHAyCTpHATLHOI 3011 (AKTOGE.

Saxuountens s orveT 52 20182020 1.x. 10 rpanTOBOMY dHHANCHPOBaIIO
NeAPOSI31028 10 Tewe: «PaspaGoTKa TEXHOTOTHH MepepaGOTH KAIAXCTAHCKIX
MATOMHTOB € TIOTYHEHHEM Ha X OCHOBE BHICOKOKAYECTBEHHOI CHIMKATHOI
CTPONTEIIBHOI POYKIHID PEKOMEH/IYSTCS YTREPHTE.

Tlupexrop MncruTyra npof
JIOKTOP it Hayk
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BBITHCKA H3 [IPOTOKOJIA Ne 9
sacenanis Y4enoro conera AQ «HHCTHTYT MeTATAYpIHH W oGOramenia

. Amani 06.1020201.

Tpeacenarean - Kewxames BK., Teweparsusii mupexrop - Tpencenarens INpapnenns
AO «MMHOp, -p TexH. HayK, mpodeccop
Cexperaps  Tevinpona C.C., PYKOOINTEI YIPAIEHIA HayHO-TEXHIECKHNH TPOCKTNH,

194enonex 3 2141eHa CIHCOSHOR COCTaBA Y4EHOTO COBETA.

TIOBECTKA JTHS:

Paceopeitie oTieron 33 2020 O KO TIPOEKTAN, BHTOTHACMBIN B PANKAX [PAHTOROFO
HNaNCHPORAHS HAY LD HeCTeTOBaH Ha 2018-2020 1T

CIVIIAIM:

o 8 - sonpocy: JIoKAAA CTapllero HayuHOro COTPYNNKA 7aGOPATOPHH THO3MA
amowis, Kawa. Texu. wayk Bowiapewo HB. no mpoekty «PaspaGorsa Texwomorm
HEPEPAGOTKI KASAXCTAHCKHX JUTOMMIOR C TIOTYEHHEN Ha HX OCHOBE BHCOKOKAECTBEHHOR
CnmiKaTHON  CTPONTenIHON - mpoxyKmmy, Tan 2020 T GYKpymHeHHNe HCTMTaHAX
HAAGOTNNSIX CYXHX CTPONTETSHEX CMecell Ha OCHOBE GKTHHPOBAHHOTO [AGTOMMTA.
CPABHITETIATIE. PACHETH W OGOCHOBHHE FKOHOMINHCCKO HpBEKTHBROCTH HCTIOML3OBAHHA
UATONITOB 214 MPOHIBOZCTS CTPOHTEABHOH TPOYKIUHH.

BOIPOCH:
AGaymames PA. xTw: Kaxonsi MeporexTHBl WCMOTHIOBUHAS JUITOMHTOR
npoMsmenocT Kusaxcrawa?
Kewsames BK, 1T, npodeccop: Kaxopsl OCHOBNHE pERyTSTaTsl yKpyMHCHHMX
WCnuTamHl O OTPACOTKE  TEXHOTOTHYECKINX NPAMCTPOB MOATOTOBKH H  XiMHecoli
axTHBaH 1poGH aTowHToB B TOO (Callnan AKToGe?

PEIEHHE YYEHOT'O COBETA:

Orier no mpoexry Ne APOSI31028 «PaspaGorka Texwonormn  nepepaSork
KISAXCTAIICKIX MATOMITTO C NOTYHEHHEM Ha X OCHOBE BHCOKOKIYECTBCHHOI! CTPONTCLHOR
poayKuHi» (ayHbi PYKOBOTITEA: KAtz Texi. Hay Kymbees E.H.) yroeparo.

Mpeacenarean -
Tenepansuii ampextop -

Tpeacenaens Mpasnenns
7 Texi. HayK, npogpeccop

Cexperaps -
Pyxosourrens ynpameins
A SHO-TEXHHUCCKIHMH IPOEKT
KL XM, HaYK
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