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Kasakcman Pecriybnukacel ¥nmmbik fbiribiM akademusicbl "KP YFA Xabapnapbel. Xumusi XoHe
mexHorsioeusi cepusicbl” fbifibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacbli Emerging
Sources Citation Index-me uHOekcmeryeze KabbindaHraHblH xabapnalidbl. byn uHdekcmerny 6apbicbiHOa
Clarivate Analytics komnaHusicsbl XypHandbl o0aH api the Science Citation Index Expanded, the Social
Sciences Citation Index xeoHe the Arts & Humanities Citation Index-ke Kabbiiday maceneciH
kapacmbipyda. Webof Science 3epmmeywinep, asmoprap, 6acnawsifiap MeH MeKemMesiepae KOHMeHm
mepeHDiei MeH canacbiH ycbiHaobl. KP YFA Xabapnapbl. XuMusi XoHe mexHosnoausi cepusicbl Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmabiK YWIiH eH 63eKmi xoHe 6edendi XuMusinbiK FbliibiMOap
bolibIHWa KoHmeHmke adasndbifbiMbi30bi 6indipedi.

HAH PK coobwaem, ymo Hay4HblIl xypHan «13eecmus HAH PK. Cepusi xumuu u mexHonoaul» 6bin
npuHam dns uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
CodepxxaHue 8 amom UHOeKkcuposaHuu Haxodumcs 8 cmaduu paccmompeHuss KomnaHuel Clarivate
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Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4ecmeso u
enybuHy koHmeHma 0ris uccriedogamersiel, agmopos, usdamerel u y4pexoeHul. BkrroyeHue Mzeecmus
HAH PK e Emerging Sources Citation Index demoHcmpupyem Hawly MpuUeepKeHHoCcmb K Hauboree
aKkmyarbHOMY U 8/1UsiMesIbHOMY KOHMeHmMy o XuMu4ecKuM Haykam 051 Hawezo coobuecmea.
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MINERAL AND PETROGRAPHIC ANALYSIS
OF CLAY RAW MATERIALS OF THE TURKESTAN REGION USED
AS ADDITIVES TO THERMAL INSULATION MATERIALS

Abstract. The article discusses the contributes to the development of a new focus on the use of various mixtures
of natural raw materials and waste in the construction materials industry as a strategically important direction for
solving the environmental burden and recycling industrial waste with a feasibility study that improves the state of the
environment.

This problem is particularly relevant in the production of building materials used in environmentally distressed
areas of the republic and in conditions of intense corrosion and erosion wear. The production of efficient building
materials and products that meet the modern requirements of environmental friendliness, basic physical and
mechanical characteristics, availability and cost is an important and not fully solved task in the field of construction
and the construction materials industry.

Analysis have been conducted on the current state of the local availability of perspective materials for high-
quality composite construction materials, their chemical and mineralogical and granulometric properties have been
studied, the influence of the granulometric composition of the basic properties of a composite material and features
of the structure formation during heat treatment were studies; physical and mechanical properties of the obtained
compositions were tested.

Optimal compositions and technological schemes for the production of composite materials based on the use of
technogenic waste, natural raw materials and their mixtures have been developed to ensure the production of high-
quality construction products with specified thermomechanical properties.The optimization of compositions and
properties of compositions was carried out using mathematical planning methods, which made it possible to predict
changes in the properties of composite materials depending on the number, weight of the components and the size of
the filler granules. Experimental batches of at least 3 main types of construction products were obtained.

Keywords: industrial production, natural raw materials,recycling industrial waste, analysis, thermal insulation
materials.

Introduction.It is well known that Kazakhstan has accumulated more than 30 billion tons of various
technogenicwaste, including about 20 billion tons of mining and metallurgical complexes. Every year,
about 4-5 million tons of solid household waste and about 700 million tons of industrial waste are
generated in the republic, of which about 250-300 million tons are toxic. Despite the annual growth in the
volume of waste generated, only a small part of it is recycled and reused - about 20 %. In all regions of the
republic, the bulk of waste is stored in dumps, landfills, and storage facilities that do not meet
environmental and sanitary standards.

Waste from mining and processing of mineral raw materials [1,2], as well as subsequent processing in
metallurgy [3-5], chemical industry [6-8] and energy [9-12] were the main factors of large-scale
environmental pollution [13-17]. Another type of the most dangerous for national health and for the
environment is the waste of chemical enterprises [18, 19].

Thus, the variety of secondary raw materials: multi-tonnage industrial waste, sometimes not inferior
in chemical and mineralogical composition to raw materials extracted from the earth's entrails, and
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sometimes superior in technological parameters, requires a highly qualified approach to them, ensuring
their effective use in construction [20-23].Established national strategy for the regulation of regional and
global waste management based on coordinated, integrated and effective regulatory work, ensuring the
environmental safety of public health, contributes to the consideration of all options for minimizing waste
flows [10, 24].

In conditions of shortage of raw materials, the role of saving material resources increases, primarily
due to the involvement of secondary material resources in the economic turnover. Calculations show that
in the case of complex use of raw materials and technogenic products, the production of many of them can
be increased by 25-30 %. Resource saving becomes comprehensive as well as part of the economic
worldview as a system of views on the world [25-27].

With significant volumes of technogenic accumulations, the level of their utilization is low. The
construction industry can be the main consumer of industrial waste.The production of building materials is
the most material-and energy-intensive branch of human activity. In this direction, natural resources are
used that are as ready for use as possible, since they require significant labor costs. The extraction of
natural resources from interconnected natural states, where their presence ensures the balance and stability
of the environment, introduces an imbalance in the system of self-organizing processes of the geosystem
[25]. At the same time, there is a significant reduction in the reserves of high-quality natural materials, and
the anthropogenic load on the environment increases when technogenicdeposits are formed from newly
formed waste [28].

Industrial waste by chemical, granulometric and phase-mineral composition is largely identical to
natural mineral raw materials [16, 29]. Based on this, we believe that the use of a different mixture of
waste in the construction materials industry is one of the strategic ways to solve the environmental
problem to improve the state of the environment in our region.

In the southern region of the country there are deposits of polymetallic ores (the south-western slope
of the Karatau ridge, near the city of Kentau, Achisay, Baizhansay, Mirgalimsay deposits, etc.). Of great
industrial interest are the deposits of iron ores of the Karatau ridge. Available mineral resources for the
production of building materials such as limestone, gypsum, quartz sand, refractory ceramic and bentonite
clay, mineral paints, ornamental stones. On the territory of the Turkestan region, there are known deposits
of 5 types of mineral raw materials suitable for the production of building materials. The largest number of
deposits are brick raw materials (9), carbonate rocks (3), gypsum (6) and cement raw materials (5), which
together make up 92 of 142 or 64.8% of the total number of 5 types of raw materials. Meanwhile, the large
reserves of clay gypsum discovered in the territory of the Turkestan region remain unutilized due to the
low concentration of gypsum in nature.

High growth rates of industrial production can be ensured by the development of a modern, highly
efficient technology for involving industrial waste in the complex processing of technogenic waste. The
scientific task of great practical importance is the development of composite materials without their
processing, which does not require additional costs. This problem is particularly relevant in the production
of building materials used in environmentally distressed areas of the republic and in conditions of intense
corrosion and erosion wear. The production of efficient building materials and products that meet the
modern requirements of environmental friendliness, basic physical and mechanical characteristics,
availability and cost is an important and not fully solved task in the field of construction and the
construction materials industry. The focus of the state's policy on low-height construction requires the
involvement in the construction industry of such modern materials and technologies for their production,
which would significantly reduce the use of material and fuel-energy resources while maximizing the use
of local raw materials and waste [30-32].

According to the literature review, research aimed at the development of building materials with
improved construction, technical and environmental properties for urban planning and restoration works is
currently relevant.

Also, it should be recognized that the literature review on this topic states the relevance of scientific
and applied research aimed at developing building materials with improved construction, technical and
environmental properties recommended for urban planning and restoration work.

This fact contributes to the development of a new focus on the use of various mixtures of natural raw
materials and waste in the construction materials industry as a strategically important direction for solving
the environmental burden and recycling industrial waste with a feasibility study that improves the state of
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the environment. The use of secondary mineral resources for the production of building materials is
relevant from different perspectives [17,18]. Therefore, the development of thermal insulation materials
based on technogenic and natural raw materials with specified thermal properties is a very urgent task.

The purpose of this work is to study a new composition of thermal insulation material from industrial
waste of the Turkestan region with improved construction- technical and environmental properties,
intended for civil construction.

For the study, the original components were analyzed, selected from the technogenic and natural
formations of the Turkestan region, namely, the overburden of the Achisai polymetallic combine and the
clay deposits of the Ibata, Urangai and Sauran. Quality control of the products obtained is carried out by
determining the physicochemical properties of the object of study. The selected research methods and the
proposed technology are the most rational, without analogues and with a low cost. Rational compositions
of composite materials based on local natural raw materials and industrial wastes have been obtained,
ensuring the production of solid, durable and economically viable products for civil construction.

Research technique.Methods of collecting primary (initial) information, its sources and application
for solving the problems of the work are based on the analysis of domestic/foreign literary and stock
materials using a systematic approach, as well as theoretical developments, laboratory and field
experiments are the basis of research, and is of an applied nature. The methodological and theoretical basis
of the research will also be the works of domestic and foreign scientists devoted to the development of
composite materials based on industrial waste.

The work was carried out on the basis of updated methodological guidelines for conducting analytical
and testing work, certified measurement methods, updated SGT-s, as well as other regulatory documents
necessary for conducting research work. The research work was carried out both in the laboratory and in
the production environment. Scientific research is based on the results obtained during laboratory, large-
scale laboratory and pilot-industrial tests and other types of analysis.

Detailed order and mechanism for conducting research:

- analysis have been conducted on the current state of the local availability of perspective materials
for high-quality composite construction materials,their chemical and mineralogical and granulometric
properties have been studied, the influence of the granulometric composition of the basic properties of a
composite material and features of the structure formation during heat treatment were studies;physical and
mechanical properties of the obtained compositions were tested;

- optimal compositions and technological schemes for the production of composite materials based
on the use of technogenic waste, natural raw materials and their mixtures have been developed to ensure
the production of high-quality construction products with specified thermomechanical properties;

- the optimization of compositions and properties of compositions was carried out using mathematical
planning methods, which made it possible to predict changes in the properties of composite materials
depending on the number, weight of the components and the size of the filler granules;

- experimental batches of at least 3 main types of construction products were obtained.

The final products of the project are the following export-oriented, low-cost, economically viable,
environmentally friendly, socially acceptable building materials and products:

1) ceramic brick — high strength (> 25 MPa), resistant to almost all climatic conditions;

2) facing tiles (concrete and ceramic) - high strength (> 25 MPa), resistant to almost all climatic
conditions;

In the laboratory, the optimal conditions for the formulation process are established based on the
study of the physical - chemical characteristics of raw materials and products, namely strength, stability,
chemical and radiological analysis, frost resistance, thermal conductivity, heat resistance, moisture and
chemical resistance, mobility, microhardness, setability, porosity, economic low cost is calculated, etc.

Autoclave microwave decomposition systems were used for sample preparation and analysis of the
composition of the technology products. To study the physical and chemical properties of solid samples,
methods of identification were used: gross suspended solids, bulk density, humidity, strength, Bond index,
corrosion activity on metal, organoleptic evaluation, solubility in water, acid capacity, acid absorption,
phase composition, determination of the chemical composition of atomic emission spectroscopy with
inductively coupled plasma, chemical volume analysis, porosity state — scanning electron microscope.

Results, analysis and discussion.Clay raw materials were studied by the mineralogical-petrographic
method with the use of dyes - solutions of methylene blue and potassium chloride.
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Sample Nel Ibata

Macroscopically, the kind is light gray with a greenish tinge, smoothly colored, but with signs of iron
hydroxides on the planes of layering, thinly layered, in sharp-angled slab pieces of various sizes with a
smooth matte fracture. The kind is finely dispersed, small to the touch, non-swelling in water, pelitic
fractions when dried give a smooth surface, does not boil under the action of a drop of hydrochloric acid.

Hydromica-montmorillonite clay, ferruginized and with slightly applied gypsum

A good thin section was not obtained due to the viscosity of the clay. Clay raw materials were studied
by the mineralogical method using immersion liquids and using dyes.

Behavior of the clay component in dyes

As a result of dyeing of the sample suspensions with a solution of methylene blue, the pelite fractions
were colored in a purple-blue color, which, when potassium chloride is added, becomes blue-green with a
slightly gel-like precipitate. This qualitatively indicates the presence of montmorillonite in the sample.

Table 1 - The mineral composition of the sample

Ne S/n Minerals Content, %

1 Montmorillonite 42,0
2 Hydromica 36,0
3 Quartz + silicamodifications 8,3
4 Gypsum 0,9
5 Calcite 0,6
6 Rutile 0,6
7 Phosphates 0,3
8 Feldspars S.V.
9 Chlorite «
10 Zeolite «
11 Iron hydroxides 11,3

In total: 100,0

According to the chemical analysis in the sample SOzequals 0.42%. Minerals containing sulfide sulfur
are absent.Sulphate sulfur is present in scattered microscopic gypsum plates (picture 1).

ST

PRI p &1
Y il e SRY

Picture 1 - Microscopic analysis of clay of the Ibata deposit

The investigated raw material is represented by clay, consisting of pelite particles with a size
of' <0.01 mm (-95%) and aleurite material with a size of> 0.01 mm (~ 5%)
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Pelite material (particle size from 0.01 mm and less) is represented by montmorillonite mixed with
hydromica and admixed with iron hydroxides and finely groundaluminosilicates.

Clay type: hydromica - montmorillonite.

Sample No2 Urangai

Macroscopically, the kind is light gray with a greenish tint, smoothly colored, with a few traces of
iron hydroxides on the layering planes, thin-layered, with gypsum inclusions, in acute-angled platy pieces
of various sizes, with a smooth matte fracture, partially swelling. The kind is small to the touch; when
dried, the pelite fractions give a smooth surface, does not boil under the influence of a drop of
hydrochloric acid.

Hydromica-montmorillonite clay, slightly ferruginized and intensely applied gypsum

A good thin section was not obtained due to the viscosity of the clay. Clay raw materials were studied
by the mineralogical method using immersion liquids and using dyes.

The behavior of the clay component in dyes. As a result of dyeing the suspensions of the sample with
solutions of methylene blue, the pelite fractions turned into a pure purple color, which, when added with
potassium chloride, becomes light blue with the formation of a weakly gel-like precipitate. This
qualitatively indicates the presence of montmorillonite in the sample.

Table 2 - The presence of montmorillonite in the sample

Ne S/n Minerals Content, %
1 Minerals 47,0
2 Montmorillonite 25,0
3 Hydromica 9,1
4 Gypsum 7,5
5 Feldspars 6,3
6 Quartz + silicamodifications 1,0
7 Kaolinite 0,6
8 Chlorite 0,5
9 Rutile S.V.
10 Calcite 3,0

11 Iron hydroxides 100,0
In total: 47,0

According to chemical analysis in the sample S03 equals 4,23%. Minerals containing sulfide sulfur
are absent. Sulphate sulfur is present in nest-like formations and gypsum micro-layers.

The investigated raw material is represented by clay, consisting of pelite particles with a size
0of <0.01 mm (= 95%) and aleurite material with a size of> 0.01 mm (= 5%).

Pelite material (particle size from 0.01 mm and less) is represented by montmorillonite mixed with
hydromica and kaolinite and with an admixture of finely ground aluminosilicates and iron hydroxides.

Clay type: hydromica-montmorillonite

Sample Ne3 Sauran

Macroscopically, the kind is fawn, smoothly colored, slightly crumbly, with microscopic pores,
weakly stains hands, soaks well in water, boils strongly under the influence of a drop of hydrochloric acid.

Aleurite calcareous loam

Texture: nest-shaped. Structure: pelitic-aleurite

The kind consists of a mixture of clastic and clay material. Clastic material predominates, is present in
an amount of about 70%, is unevenly distributed, microlenses are observed, composed of essentially clay
material. Fragments of an angular and angular-rounded shape with a size of 0.2 mm and less are
represented by quartz, feldspars, and calcite. There are also fragments of amphibole, siliceous rocks,
completely chloritized fragments, hydrated biotite sheets, single microscopic fragments of coal, and
gelified plant remains. Oxidized ore mineral and tourmaline are present as admixtures.

The clay mass is brown in color, consists of pelitic particles with a refractive index greater than
Canadian balsam and low, rarely high birefringence, and is probably represented by kaolinite with a few
flakes of hydromica, an admixture of pelitomorphic calcite, finely ground aluminosilicates, and scattered
dispersed iron hydroxides.
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The behavior of the clay component in dyes. As a result of dyeing the sample suspensions with
solutions of methylene blue, the pelite fractions were colored in light purple color, which did not change
the color when potassium chloride was added. This qualitatively indicates the presence of kaolinite in the
sample.

Table 3 — The mineral composition of the sample

Ne S/n Minerals Content, %
1 Quartz 25,2
2 Feldspars 20,5
3 Calcite 20,4
4 Kaolinite 15,2
5 Chlorite 6,7
6 Hydromica 3,0
7 Amphiboles 2,0
8 Biotite, hydrated 1,5
9 Rutile 0,6
10 Magnetite 0,5
11 Phosphates 0,4
12 Gypsum 0,2
13 Tourmaline S.v.
14 Coal «
15 OxidesandhydroxidesMn 0,1
16 Ironhydroxides 3,7
In total: 100,0

By chemical analysis in the sample SO3equals 0,10%. Minerals containing sulfide sulfur are absent.
Sulphate sulfur is present in nest-like formations and gypsum micro-layers.

The investigated raw material is represented by loam, consisting of pelite particles with a size of
<0.01 mm (-30%) and sandy-aleurite material with a size of> 0.01 mm (= 70%).

Pelite material (particle size from 0.01 mm and less) is represented by kaolinite with an admixture of
hydromica, pelitomorphic calcite, finely ground aluminosilicates and iron hydroxides.

Clay type:hydromica - kaolinite.

Sample Ne4 Besaryk

Macroscopically, the kind is fawn, smoothly colored, slightly crumbly, stains hands, soaks well in
water, boils strongly under the influence of a drop of hydrochloric acid.

Aleurite calcareous loam, slightly applied gypsum

Texture: slightly nest shaped. Structure: pelitic-aleurite

The kind consists of a mixture of clastic and clay material. Clastic material predominates, is present in
an amount of about 75%, and is not quite evenly distributed. Fragments of an angular and angularly
rounded shape, with a size of 0.1 mm and less, are represented by quartz, feldspars, calcite, limestone,
completely ferruginous and chloritized fragments. Fragments of amphibole, pyroxene, epidote, hydrated
biotite leaves, and gelified plant remains are also present. Magnetite is present as an admixture.

The brown clay mass consists of pelitic particles with a refractive index greater than Canadian balsam
and both high and low birefringence, represented, apparently, by kaolinite with an admixture of
hydromica, pelitomorphic calcite, finely ground aluminosilicates and dispersed iron hydroxides. The
gypsum is weak, the gypsum develops unevenly, with nests up to 0.2 mm in size. The nests are stacked
with gypsum plates measuring one hundredths of a mm.

Clay Behavior in Dyes

As a result of dyeing the sample suspensions with solutions of methylene blue, the pelite fractions
were colored in light purple color, which did not change the color when potassium chloride was added.
This qualitatively indicates the presence of kaolinite in the sample.
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Table 4 - The mineral composition of the sample

Ne S/n Minerals Content, %

1 Calcite 25,0
2 Quartz 23,5
3 Feldspars 20,1
4 Halloysite + kaolinite 12,6
5 Chlorite 6,7
6 Hydromica 3,0
7 Amphiboles 2,0
8 Biotite 2,0
9 Gypsum 0,7
10 Rutile 0,6
11 Magnetite 0,5
12 Phosphates 0,4
13 Epidote S.V.
14 Pyroxene «
15 Ironhydroxides 2,9

In total: 25,0

According to chemical analysis in the sample, S03 equals 0,35%. Minerals containing sulfide sulfur
are absent. Sulphate sulfur is present in microscopic gypsum plates.

The studied raw material is represented by clay, consisting of pelite particles with a size of <0.01 mm
(= 25%) and aleurite material with a size of> 0.01 mm (= 75%).

Pelite material (particle size from 0.01 mm and less) is represented by halloysite-kaolinite mixed with
hydromica and with an admixture of pelitomorphic calcite, finely ground aluminosilicates and iron
hydroxides.

Clay type:hydromica - halloysite - kaolinite.

Conclusion.To improve the strength properties, it is necessary to introduce into the raw materials
neutralizing additives (from lime inclusions), which prevent the destruction of the sample cubes after
burning, or immerse them after burning immediately into water to extinguish lime (at least 2 days).

The neutralizing additive for carbonate inclusions of limestone is sodium chloride or calcium
chloride.

The action of sodium chloride is catalytic: table salt promotes the chemical interaction of calcium
oxide with Si02 and A1203 with the formation of silicates 2 CaO«Si02type and aluminates of the type
3Ca0*A1203 at burning temperatures of 900-1000 °C.

Usually, not all lime manage to react, there remains a calcium oxide core surrounded by a cavity
formed as a result of a reduction in the amount of carbonate. This cavity is filled with the remaining lime
that expands during quenching, without causing stress for the products. The hydration of lime compounds
of silicates and aluminates is not accompanied by an increase in volume, which is dangerous for the
integrity of the products. Sodium chloride is injected in an amount of 0.5-1.0%, and calcium chloride up to
1.5%. The neutralizing additive from water-soluble salts - the appearance of white plaque - are barium
salts - chloride or carbon dioxide barium. Salt is recommended to be added mixed with water.

The clay kind intended for the production of ceramic bricks is evaluated by the general mineralogical
and petrographic characteristics, the content of the main chemical components, the indicators of
technological properties and the identification of the specific efficiency of natural radionuclides.

The main indicators of technological properties are the granulometric composition, the content of
coarse-grained inclusions, including carbonate inclusions, plasticity, the coefficient of sensitivity of clay
raw materials to drying, as well as linear shrinkage, sinterability, strength of baked products and frost
resistance.

For the final decision on the applicability of clay raw materials for the production of bricks, it is
necessary to test the raw materials in full.

This research has been funded by the Science Committee of the Ministry of Education and Science of
the Republic of Kazakhstan (Grant No. AP08957668).

— 116 ——



ISSN 2224-5286 Series chemistry and technology. 2. 2021

H.0. Aiimberosa,' C. Kyp6auusizos '
'K.A.Slcayu athiHaaFbl XaJbIKapasblK Ka3ak-Typik yauBepcuteti. Typkicran, Kazakcran

KbLTY OKITAYJIATBIII MATEPUAJIJIAPT A
KOCIIA PETIH/E MAMJAJIAHBLIIATBIH TYPKICTAH OBJBICBIHBIH
CA3/bI HNUKI3ATBIH MUHEPAJIOT USIVIBIK-TIETPOI'PA®USIIIBIK TAJIIAY

AnHOTanusi. Makanaza KoplIaraH OpTaHbIH jKal-KYHiH jKaKcapTaThlH TEXHHKaJIbIK-DKOHOMUKAIBIK HeTi3Je-
Meci 0ap SKOJIOTHSIIBIK JKYKTEMEHI HICITy iH JKOHE OHEepPKACINTIK KAIABIKTAPIbl KSEre KapaTyIblH CTPaTerHsIIbIK
MaHbI3/1bl OaFbITHl PETiH/AE KYPBUIBIC MaTepHaiapbl OHEPKaCciOiHAe TaOWFH IIMKI3aT IMeH KalJbIKTap/AblH SpTypii
KOCTIJIapbIH KOJIJIaHyIbIH JKaHa OarbIThIH 931pJiey KapacThIPbUIA/IBL.

By npobGiiema peciyOiIuKaHbIH SKOJOTHSIIBIK KOJNANCHI3 aylaHIapblH/Ia jKOHE KAPKbIHbI KOPPO3USIIBIK, HKIHE
SPO3USIIBIK TO3Y JKaFjailapbiHAa KONJAHbLUIATBIH KypbUIbIC MaTepualiapblH OHAIPY Ke3iHIe epeKile ©3€KTi.
OKOJOTHSIBUIBIKTHIH, HETi3ri (PU3UKaIBIK-MEXaHUKAIBIK CHUIAaTTaMallapAblH, KOJDKETIMAIUTIK TeH KYHHBIH Ka3ipri
3aMaHFBI TaJlaTapbIHa Kayan OepeTiH THIMII KyphUIbIC MaTepHalAapsl MeH OYWBIMIAphIH OHIIPY KYPBUIBIC KOHE
KYPBIIBIC MaTepuanaapbl ©HEPKICiOi callaChIHAAFbl MaHBI3IBI KOHE COHBbIHA JCWHIH MICMIIJIMETeH MIiHAET OOJIBII
TaOBLTAJIBI.

Xorappl camajipl KOMIIO3MLMSUIBIK KYPBUIBIC MaTepHalJapblH ajly YILIIH MEepCIeKTUBTI MaTepHalIapiblH
JKEPriTiKTI KOJI MKETIMIUIIrHIH Ka3ipri )KarJaiblHa Tajiay KYPri3iil, olapAblH XUMHUSUIBIK-MHHEPATOTHSUIBIK KOHE
TPaHyJIOMETPUSUIBIK KACHETTepl 3epTTEN i, TPaHyJIOMETPUSUIBIK KYPaMHBIH KOMIO3HUIMSIIBIK MaTepUAJIIbIH HETi3Ti
KacHeTTEpiHe XKoHEe TEPMHSUIBIK OHACYIeTi KYPhIIBIM/IBIK €pEeKIIETIKTepiHe acepl 3epTTeN i, allbIHFaH KOMIO3UIIHSA-
Jap/bIH (U3HKaIbIK-MEXaHUKAJIBIK KACUETTEP1 ChIHAJIBI.

Benrinenren TepMOMEXaHHMKAIBIK KacHETTepi Oap KOFaphl camaibl KYPBUIBIC OHIMACPIH alxyabl KaMTaMachl3
€TeTiH TeXHOTCHIIK KaJABIKTapAbl, TAOUFH IIUKI3aTTHl JKOHE OJapAbIH KOCIaJaphlH MMaligaiany HeTi3iHIe KOMIO3H-
LUSUTBIK MaTEePUAIAAP/Ibl OHIIPY/IH OHTAIBI KYpaMbl MEH TEXHOJOTHSUIIBIK CXeMaaphbl xacan/pl. Kommnosunusiap-
JIbIH KYpaMbl MEH KaCHETTEPiH OHTAMIaHBIPy MaTeMaTHKAIBIK JKOCIapiay 9ICTepiH KOJIaHa OTHIPBII KYPri3iiii,
Oy Kypamaac OeNKTepIiH CaHbIHA, MaccachlHa JKOHE TOJITHIPFBIINI TYHIPIIIKTEPiHIH Meepine OalIaHBICThI
KOMIIO3UIMSUTBIK MaTepHalgapAblH KacHEeTTepiHIH e3repyiH Ooipkayra MyMKIHAIK Oepai. Kyppuibic eHiMIepiHiH
KeMiHJie 3 HeTi3ri TYPiHIH TOKIpUOeiK MapTHsIaphl aIbIHbI.

Tyiiin ce3aep: eHepKaCINTIK OHIIpiC, TAOMFH IIMKI3aT, OHEPKACINTIK KAJJBIKTAp/bl Kaiita eHjey, Tajijay,
KBUTY OKILIAyJIaFbILI MaTepUaaap.

H.O. AiimberoBa,' C. Kypbauuszos '
1 o v
MexnyHapoaHbIi Ka3aXxCKO-TypeLKUil yHuBepcuteT uMeHn Xomku Axmena fcasu, Typkecran, Kazaxcran

MHUHEPAJIO-IETPOI PAOUYECKHUI AHAJIM3A TJTMHACTOI'O ChIPHSI
TYPKECTAHCKOM OBJIACTH, UCITIOJIb3YEMOI'O
B KAYECTBE JJOBABOK K TEIIJIOU30JIAAIIUOHHBIM MATEPUAJIAM

AnHOoTauus. B cratbe paccMOTpeHbl BOMPOCHI Pa3BUTHSI HOBOW HAIMpPABJIEHHOCTH IO HCIOJIb30BAHUIO
pa3IMUHBIX CMeCEel MPUPOAHOTO ChIPbSd U OTXOJOB B IMPOMBILIJIEHHOCTH CTPOUTEIBHBIX MaTepUajoB Kak CTparte-
TUYECKH BAYKHBIM HAIIPABJICHUEM [0 PEUICHUIO DKOJIOTMYECKON HArpy3KU U yTUIU3ALUU TPOMBIIIIEHHBIX OTXO0B C
TEXHHUKO-IKOHOMUYECKAM 000CHOBAaHUEM, KOTOPHIC YIYUIIAIOT COCTOSHIE OKPYKAIOIICH CPEIbL.

Oco0cHHO aKkTyaJibHA 3Ta Mpo0JIeMa B MPOU3BOJCTBE CTPOUTEIBHBIX MATCPHUAIIOB, HCIOIH3YEMBIX B KOJIOTH-
YeCKH O€ICTBEHHBIX 30HAX PECIyOJHMKH M B YCIOBUSIX WHTCHCHBHOTO KOPPO3HOHHO-3PO3HOHHOTO m3HOCA. [Ipoms-
BOJACTBO 3(P(PEKTUBHBIX CTPOUTENBHBIX MATEPHANIOB M W3ICIHI, COOTBETCTBYIOIINX COBPEMEHHBIM TPEOOBAaHUSIM
HKOJIOTUYHOCTH, OCHOBHBIM (DH3UKO-MEXaHWYECKUM XapaKTEPUCTHKAM, JOCTYITHOCTH M CTOMMOCTH €CTh BaKHas U
HE pelieHHas B MOJIHOM o0beMe 3a7a4da B 00JIaCTH CTPOUTENHCTBA U TIPOMBIITUICHHOCTH CTPOUTEIBHBIX MaTEPHAJIOB.

IIpoBeneH aHanu3 COBPEMEHHOI'O COCTOSIHMSI HAIM4US IIEPCHEKTUBHOIO MECTHOTO ChIPbS Ul IOJyYEHUs
BBICOKOKAU€CTBEHHBIX KOMIIO3ULIMOHHBIX CTPOMUTENbHBIX MAaTEpUajOB, U3YUYE€Hbl UX XUMHUKO-MUHEPAJIOTUUYECKUE U
rpaHyJIOMETPUUECKHUE CBOMCTBA, MCCIEAOBaHbl BIUAHMS TPAaHYJIOMETPUYECKOI'O COCTaBa HA OCHOBHBIE CBOWCTBA
KOMIIO3UIIMOHHOTO MaTepralia U OCOOCHHOCTH CTPYKTYPOOOpa30BaHUs MPU TEPMOOOPAOOTKE; MUCIBITAHBI (PH3UKO-
MEXaHUYECKHE CBOMCTBA MOIYYEHHBIX KOMIIO3ULUH.

Pa3paboTaHbl OITUMAIEHBIE COCTABBI M TEXHOJIOTHYECKUE CXEMBI POU3BOICTBA KOMITO3UIIMOHHBIX MaTePHAaIOB
HA OCHOBE HCIOJB30BAaHUS TEXHOTCHHBIX OTXOJOB, MPUPOTHOTO CHIPhS M UX CMECH, 00ECIEUNBAIOIINE TOTYICHUE
BBICOKOKQUECTBEHHBIX CTPOMUTENIbHBIX H3JEIUM C 3aJaHHBIMM TEPMOMEXaHHYECKMMH cBoiicTBamu. [IpoBeneHsb
paboTHl TIO ONTHUMH3AIMU COCTABOB M CBOWCTB KOMIIO3WIIMI C HCIOJB30BAHMEM METOIOB MAaTEMAaTHYECKOTO
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TUIAHUPOBAHUS, YTO MMO3BOJIMIIO IPOTHO3UPOBATH N3MEHEHHE CBOMCTB KOMIO3UIIMOHHBIX MATEPUAIIOB B 3aBUCUMOCTH
OT KOJIMYECTBA, BECa COCTABIIOIIMX M pa3Mepa rpaHysl HAmodHUTeNs. [loiydeHbl OIBITHBIC MAPTHH HE MEHee
3 OCHOBHBIX BHJIOB CTPOUTENBHBIX U3/CIH.

KaioueBble cjioBa: MPOMBIIUICHHOE TPOM3BOACTBO, MNPUPOIHOE ChIpbe, IepepadoTKa IMPOMBIIUICHHBIX
OTXO/IOB, QHAJIN3, TEINION30JISILIMOHHBIE MATEPUAIIBL.
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