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Abstract

This article presents research conducted on adding modifiers containing natural minerals to a polymer
matrix as fillers, resulting in higher-quality products when creating next-generation polymer composites.
High-density polyethylene was used as the polymer matrix, the natural mineral Kalbajar stone was used as
the modifier, and a laboratory-synthesized acrylic acid-hexene-1 copolymer was used as the topcoat.
Composite samples were obtained in various component ratios, and a number of physical, mechanical, and
thermophysical properties of the resulting materials were studied, yielding satisfactory results. It was
established that a number of factors are important for producing products with high performance properties,
including the stereoregular structure of the polymer, the dispersion of the filler, and the functionality of the
topcoat. The resulting polymer composite materials are considered environmentally and cost-effective.
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Polietilen vo tobii mineral siixur asash polimer kompozitlora doldurucu va
appretin tasirinin tadqiqi
V.C. Cafarov, M.9. Manafov, S.9. Bektasi, G.C. Ismayilova, G.H. Musayeva, M.C. Racabova,

S.M. Xalilova, N.9. 9limirzayeva
Azorbaycan Respublikast Elm va Tohsil Nazirliyinin Polimer Materiallar: Institutu (Sumqayit 5., Azarbaycan)

Xiilasa

Toqdim edilon mogalads yeni nasil polimer kompozitlorin yaradilmasinda polimer matrisa doldurucu
olaraq tobii mineral siixur torkibli modifikatorlarin alave olunmasi va daha yiiksok keyfiyyatli mohsullarin
alinmas1 istiqgamoatinds aparilan elmi todqiqat isi 6z oksini tapir. Polimer motris kimi yiiksok tozyiq
polietileni, modifikator kimi Kalbacarin tobii mineral siixuru vo appret olaraq laboratoriya soraitinds sintez
edilmis akril tursusunun heksen-1 ilo sopolimeri gotiiriilorok komponentlorin miixtalif nisbatlarinda
kompozit niimunalor alinmig va yaradilan materiallarin bir sira fiziki-mexaniki, istilik-fiziki xassalori tadqiq
edilmis gonastboxs naticalor alds edilmisdir. Miiayyon edilmisdir ki, keyfiyyatli istismar xassalarina malik
mohsullarin alinmasi ti¢tin bir sira amillar zoruri hesab edilir. Masalon, polimerin stereo miintozom qurulusu,
doldurucunun dispersliyi, appretin funksionalligi va s. Alinan polimer kompozit materiallar ekoloji cahatdon
va igtisadi baximdan somorali hesab edilir.

Acar sozlar: tobii mineral siixur, polietilen, polimer kompozit material, istiliys davamliliq,
arintinin axiciliq gostaricisi, darttilmada mohkamlik haddi.

Bausinue HanmoJHUTEJNS M alnmpeTra Ha NMOJMMEPHBIC KOMIIO3UTHI HaA OCHOBE

MOJIUITHJIEHA M IPUPOJHBIX MUHEPAJIBHBIX NIOPOJ
B.J. dxadpapos, M.A. Manados, C.A. bexkrammn, I'./I. Ucmannosa, I'.X. Mycaesa,

ML.. Pag:kadoBa, C.M. XaaunaoBa, H.A. Anmmup3aea

Hnemumym noaumephvix mamepuanog Munucmepemea nayku u obpasosanus Aszepbatioxcanckou Pecnybnuxu (2.
Cymeaum, Azepbatiodcan)

AHHOTanUA

B mpencraBieHHOl cTaThe OTpa)K€Hbl HAYYHBIE HCCIEAOBAHUS, IPOBEACHHBIE B HaINpaBICHUU
noOaBJIeHUS B TOJUMEPHYIO MAaTpUIly B KadeCTBE HAIOJHUATENEH MOAM(DUKATOPOB, COMEPIKAIIUX
TIPUPOJHBIE MHUHEPATbHBIC IMOPOJLI, U TMOJY4YeHHUS Oojiee KauyeCTBEHHBIX MPOIYKTOB MPH CO3JIaHHUH
MOJMMEPHBIX KOMIIO3UTOB HOBOI'O IOKOJEHHA. B KaduecTBe NOJMMEPHOM MaTpHUIlbl HCIOJIb30BAJICA
MOJIMATHIIEH BBICOKOTO JIABJICHUS, B KauyecTBe MoOIu(UKaTopa — MPUPOJHBIA MHUHEPAIBHBIM KaMeHb
Kanbamkap, a B kauecTBe (PMHMIIHOIO IOKPBITUS — COIMOJIMMEP AKPHUIOBOM KHCJIOTBI C I'€KCEHOM-1,
CUHTE3UPOBAHHBIA B J1a00OpATOPHBIX YCIOBHSX. BbUIM 1OdyuYeHBI OOpaslibl KOMIIO3MTOB B Pa3IMYHBIX
COOTHOIICHHUSX KOMIIOHEHTOB, H3Y4YeH psJ (DU3HKO-MEXaHUYECKUX W TEPMO(DHU3UYECKUX CBOUCTB
CO3JaHHBIX MAaTEpPHAJIOB, U IMOJYYEHBl YIOBIETBOPUTEIBHBIE PE3YNIbTAThl. Y CTAHOBIEHO, YTO JIs
[OJIyYEHUS MMPOTYKTOB C BRICOKOKaYECTBEHHBIMH 3KCILTyaTallMOHHBIMHU CBOMCTBAMHU BaXKEH PsiJl PaKTOPOB.
Hampumep, crepeoperyispHas CTpYKTypa IMOJIMMEpPA, AUCIEPCHOCTh HAMOMHUTENS, (PYHKIIMOHATBLHOCTh
(MHUIIHOTO TOKPBITUS W JAp. llodydeHHBIE MMONMMEPHBIE KOMIIO3UTHBIE MATepUAbl CUUTAIOTCS
9KOJIOTMYECKU ¥ SKOHOMUYECKH 3(h(HEKTUBHBIMH.

Kurouessle ciioBa: MIPUPOTHBIN MUHEpPaIbHBIN KaMEHb, TIOJIUATHIIEH, MTOJIUMEPHBIN
KOMITO3UIIMOHHBIN MaTepuall, TEINIOCTOMKOCTh, MOKa3aTelb TEKYUYECTH CILIaBa,
Ipeiesl IPOYHOCTH IIPU PACTSIKEHUH.
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Introduction

In conducting scientific research, the
issue of carrying out a number of literature
studies and, as a result, continuing the work
based on a certain plan is one of the important
tasks of the researcher. The process of
obtaining polymer composite materials and
studying a number of their indicators is
considered one of the current directions in the
field of chemistry. In this regard, in order to
obtain high-quality products that contain
complex operational properties, fillers selected
with appropriate dispersion are included in the
system. A number of literature studies have
been conducted and reviews have been
prepared in this direction.

Analysis of literary sources and the state of
the problem

The most famous fiber is carbon. Carbon
fibers have exceptionally high heat resistance:
when exposed to heat up to 1600-2000°C in the
absence of oxygen, the mechanical properties
of the fiber do not change, which contributed to
their use as a heat-insulating material and heat
shields in high-temperature technology. These
fibers are resistant to aggressive chemical
environments, but oxidize when heated in the
presence of oxygen. Their maximum operating
temperature in air is about 300-370°C.
Applying a thin layer of silicon carbide or
boron nitride to carbon fiber allows you to
significantly ~ increase =~ the  operating
temperatures in the air atmosphere. Due to their
high chemical resistance, carbon fiber is used
to filter aggressive environments, make
protective suits, and purify gases. By changing
the heat treatment conditions, you can obtain
carbon fibers with different electrical
properties and use them as electric heating
elements. Carbon fiber activation allows

obtaining a material with a large active specific
surface area (300-1500 m?/g), which allows
increasing adhesion to the matrix. Due to the
low density (1.7-1.9 g/cm3), in terms of
specific strength (the ratio of strength and
modulus to density), the mechanical properties
of the best carbon fibers exceed all known heat-
resistant fibrous materials. Carbon-carbon
composites with high ablative resistance have
been obtained based on carbon fibers.
However, the specific strength of carbon fibers
is inferior to the specific strength of fiberglass
and aramid fibers. Structural carbon fiber
reinforced plastics are obtained on their basis
using polymer binders [1].

In the modern world, the requirements
for operational properties of various materials
and products obtained from them are constantly
increasing, which can be ensured by selecting
raw materials and technological production
parameters. A significant change in the existing
properties of a material and giving it new
characteristics is possible by introducing so-
called modifying additives, which, along with
operational ones, also change the technological
properties, facilitating the processing of the
material into a product while reducing
production costs. Polymers and materials based
on them have great prospects in the field of
modifying properties. This is due to the large
variety of polymer types that differ from each
other in properties, and the good compatibility
of polymers with various modifying additives.
In turn, among polymer-based materials,
polymer composite materials (PCM) are of the
greatest interest in terms of further
modification and the possibility of widespread
use. PCMs are based on polymer binders, into
which various additives are introduced to
modify their properties, facilitating their
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processing, increasing resistance to various
types of destruction and combustion [2].

The state and prospects of development
of production of composites based on various
types of multicomponent raw materials (silicon
oxide, slag, etc.) and their components are
considered. Modern achievements in the field
of condensed matter physics of composite
materials with mineral matrices and various
dimensional levels of fillers are considered.
The approaches of leading scientific schools to
the creation of composites are analyzed; it is
revealed that many issues of obtaining
multicomponent composite materials remain
open. It is concluded that the optimization of
the process of obtaining composites based on
multicomponent raw materials should be
carried out by changing the target functions and
parameters that take into account all types of
interaction of components. A method for
selecting mineral matrices for the production of
composite materials has been developed, the
essence of which is to compare the component
compositions of raw materials and composite
materials, and the search for matrices is
performed by the maximum optimal value of
intermolecular distances in multicomponent
raw materials and composite materials [3].

The results of a study of mixing
compositions based on polypropylene and
vegetable fillers modified with an enzyme
preparation are presented.

During the experiment, the optimal
modification time and the ratio of the volume
of water to the mass of the vegetable
filler during modification were determined.

Physical and mechanical tests revealed
that the composites with the modification were
superior to the basic composites without the
modification [4].

The paper demonstrates the possibility of
using fibrous and scaly fillers from rocks such
as basalts, silicate waste: substandard
impurities, waste from the production of basalt
fibers (such as "beads"), scaly materials
capable of retaining their properties under
concrete hardening conditions in cement
compositions. partitions, curbs, berths, etc.)
[5].

The issues related to obtaining composite
materials based on synthetic polymer matrices
reinforced with natural fibers of different
classes are considered. The characteristics of
the main natural fibers of plant and animal
origin used to create polymer composites are
given, and the properties of the composites
themselves are described. The advantages and
disadvantages of using natural fibers to obtain
polymer composite materials for various
purposes are discussed [6].

Every year the volume of accumulated
polymer waste, in particular, household waste,
increases, and the issues of their storage and
disposal are becoming increasingly relevant.
There are many approaches used to process
synthetic polymers by mixing with a number of
other (both synthetic and natural) polymers. In
addition to disposal, the purpose of these
studies is also to impart new properties to the
resulting materials. However, it is worth noting
that it is especially important to search for new
approaches to creating biodegradable materials
that could decompose under the influence of
external factors into substances harmless to
nature. One of the polymers of interest is
polylactide, obtained from lactic acid. In its
properties, polylactide is close to a number of
synthetic  polymers, but it also has
disadvantages, in particular, it is brittle. When
creating new materials, polylactide was
plasticized using polyethylene glycol (PEG) of
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various molecular weights. Mixing was carried
out under conditions of high temperatures and
shear deformations at different ratios of
components. To impart functionality to the
materials, biocomposites based on plasticized
polylactide with the introduction of stabilized
silver nanoparticles were developed. Films
were pressed from the obtained biocomposites
for further research. Since some of the
important characteristics of the materials are
their mechanical and thermal properties, they
were studied depending on the mass of the PEG
used, as well as on the introduction and amount
of silver nanoparticles. The results obtained
will allow selecting the optimal formulations of
biocomposites for their further study [7].
Bio-polymer composites are emerging
as a feasible substitute for conventional
polymers in various major fields of
applications. In the current research, the impact
of hybridization of inter and intra-woven
natural engineering fibers namely, brown flax,
white flax, and jute of different amalgamations
along with commingled SCF and novel nano
IW filler has been studied. The composites are
manufactured by hand layup process and
physical and thermomechanical characteristics
of the composites are experimentally studied.
The composites mingled with IW filler
demonstrated better dimensional stability and
mechanical properties such as maximum
tensile strength of 36.74 MPa, bending strength
of 82.53 MPa, and hardness of 84.89 D
compared to other composites. However,
elastic and flexural modulus are maximum for
composite without any filler. The composites
mingled with SCF filler demonstrated the
highest impact strength, energy absorption, and
elongation. Thermogravimetric analysis and
thermal conductivity study demonstrated that
the composite with SCF filler exhibited better

thermal stability and thermal resistance than
the other hybrid composites [8-10].

The presented research work provides
for the production of new composites with
complex performance properties in various
mass. % ratios of components based on
isotactic polypropylene and the natural mineral
“Demirchi Dam” of the Karabakh region and
the study of the effect of fillers on a number of
their properties is reflected. In order to ensure
and improve adhesion between the polymer
matrix and the filler, as well as to obtain
composites  with  higher  physical and
mechanical properties, a sizing agent is
included in the system. Acrylic acid polymer
synthesized in laboratory conditions was taken
as a coupling agent. The complex and
multifaceted properties of polymers greatly
facilitate their use as a matrix in obtaining a
homogeneous system using them as raw
materials. The goal is to realize the possibility
of obtaining and using both economically and
environmentally competent products for
various purposes. It has been established that a
number of properties of the resulting polymer
composites directly depend on various factors -
the structure of the polymer matrix, the amount
and dispersion properties of fillers, and the
properties of the sizing agent in the interfacial
layer. From this point of view, work is
considered purposeful [11].

Based on experimental parameters, the
optimal amount of filler in the system is
determined and used depending on its nature,
composition, dispersity, and porosity [12].

Problem statement and solution direction

A number of research works on the path
of scientific and technical progress in the
specific direction of modern chemical science
are indispensable for the development of this
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field. In this regard, guided by the urgency of
the issue of creating new generation polymer
composites distinguished by complex quality
criteria, research was conducted in this
direction and sufficient results were achieved.

The creation of multicomponent systems
and obtaining high results directly depends on
a number of factors. Taking into account all of
the above, a matrix-filler-finishing system was
built and its properties were determined.

Experimental part
Polymer: High-density polyethylene (HDPE)-
brand - 10803-020
Filler: Natural mineral rock (53 and 106 mkm
dispersion)
Appret: Copolymer of acrylic acid with
hexene-1

High-pressure polyethylene is obtained at
a pressure of 150-300 MPa and a temperature
of 150-320°C. The average molecular weight
of the obtained HDPE is 8x104x105 and the
degree of crystallization is 50-60%.

The natural mineral rock taken as a filler
is lizardite, a mineral rock from the Turshsu
spring in the village of Zulfugarli, Kalbajar

Table 1(a) — Chemical composition of the filler, %

region, Karabakh territory, and has been
determined the chemical and mineralogical
composition of the rock.

The difference in the percentage of
oxides in white and black mineral rocks and
their discharges due to their chemical
composition directly depends on the nature of
the mineral, its color and, most importantly, its
origin. In the black sample of the rock,
magnesium oxide predominates in quantity.

In the white sample, silicon 4-oxide
(quartz sand) is more abundant. In the lizardite
discharge, quartz sand is more abundant than in
the white sample. From the analysis of the
chemical composition, it can be concluded that
the black rock has a richer composition.

Studying the composition of the filler
allows us to give it a conditional name:

*(MgFe)sSi.Os(OH)s — trimagnoferro
dissilicookcsi tetrahidrocsolizardite Samples
corresponding to the 50 and 106 mkm
dispersion of the filler were analyzed by
infrared spectroscopic analysis on an Agilent
Cary 630 FTIR instrument (wavelength 600-
4000 sm-1) from Agilent Technologies.

Conventional name | Na,O | MgO Al,O3 SiO; P»0s SO3 K0 YTi
of the sample
Lizardite (black) 0.01 36.9 0.57 36.5 0.01 0.28 0.01 13.3
Lizardite (white) 0.14 9.18 12.9 40.2 0.12 0.43 0.02 4.5
Waste 0.01 34.9 0.53 37.1 0.01 0.11 0.01 13.06
Table 1(b) — Chemical composition of the filler, %
Conventional name | CaO TiO; MnO Fe»Os NiO Cr,03 Cl YTi
of the sample
Lizardite (black) 0.21 0.01 0.12 11.0 0.45 0.40 0.07 13.3
Lizardite (white) 26.4 0.98 0.05 5.0 0.02 0.03 0.01 4.5
Waste 0.30 0.01 0.14 12.5 0.61 0.53 0.10 13.06

Note: VOC indicates the amount of volatile components at 950°C.
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Figure 1 — Photograph of infrared spectra corresponding to a 50 mkm dispersion of the filler
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Figure 2 — Photograph of infrared spectra corresponding to a 106 mkm dispersion of the filler

In the spectrum presented in the figures,
it was determined that the absorption bands of
the filler with a dispersion of 50 mkm had
stripes by giving the values.

The interval between absorption bands in
the spectra corresponding to a dispersion of 50
mkm of the filler is larger than the interval
between absorption bands in the spectra

Table 2 — Mineralogical composition of the filler, %

corresponding to a dispersion of 106 mkm.
This is explained by the higher reactivity and
better compatibility of the filler with the more
dispersed state. A copolymer of hexene-1 and
acrylic acid synthesized in the laboratory and
four organic compounds characterized by
different functionalities were taken as the
finishing agent.

Conventional name of (Mg,ADs((Si,Fe);0s(OH)4 MgFe;04
the specimen Lizardite (magnezium ferlite Other
mixtures
Lizardite (black) 88 10 2
Lizardite (white) - - -
Waste 87 13 2
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Copolymer of acrylic acid with hexene-1:

Hexen-1 CH2,=CH-CH2-CH2-CH2-CH3s

Reaction scheme:

Acrylic acid CH,=CH-COOH

CH, =CH —(CHZ) 3- CHz +CH,=CH-COOH ——» | -CH, -CH-CH, - CH|

Results and discussion

Samples of the composite containing
HDPE-filler-apprete corresponding to different
mass percentages were obtained and their
physical-mechanical and a number of
properties were studied. Both unsized and sized
samples corresponding to the 50 and 106
micron dispersion of the filler were created and
their indicators were studied. The following
tables 1, 2 present the physical-mechanical
indicators of the samples of the composite in
different mass ratios. The discussion of the
results obtained is a harbinger of the
achievement of higher indicators and the
effectiveness of the composite samples created.

The interpretation of Table 3 (a), (b), (c),
(d) is presented: When looking at the tables, it
is observed that the indicators obtained as a
result of the influence of a number of factors
have lower and higher values. Here, the
dispersion dimensions of the filler and the
presence of the sizing agent in the system are
considered to be the main factors.

Thus, in samples where the filler is more
dispersed, the values of the tensile strength
limit of each composite sample are higher.
Accordingly, the value of the alloy's fluidity
index decreases to a minimum in samples with
a higher dispersion degree. This is explained by

(CHZ) 3 COOH

CHy

the corresponding decrease in the fluidity
degree in the system due to the influence of the
filler. When the sizing agent is present in the
system, a slight fluidity is observed as a result
of its softness to the system and the provision
of homogeneity in the intermolecular pores.
Thus, in the composite samples without sizing
corresponding to the 50 mkm dispersion of the
filler, the tensile strength increases and
becomes o0=16.5 MPa in the ratio of
components HDPE/Filler-30/70 mass percent.

Table 3 (a) — Physical and mechanical properties of
the composite. (Without apprete)

Filler: 50 mkm
Composition, Tensile Relat{ve AFI,
% force, |elongations, o/10min
o, MPa %
HDPE-100 10.8 5475 2.8
HDPE-70 30
Filler-30 124 2.0
HDPE-60
Filler-40 13.8 24 0.7
HDPE-50
Filler-50 13.1 20 0.6
HDPE-40
Filler-60 145 20 0.37
HDPE-30
Filler-70 16.5 8 i
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Table 3 (b) — Physical and mechanical properties
of the composite (with apprete)

Filler: 50 mkm
Apprete: Hexene-1+ acrilic acid (3 %
. Tensile | Relative
Come;f't'on’ force, |elongation, /?(l):nlqyin
o, MPa g, % g
HDPE-70
Filler-30
Apprete 13.8 28 0.9
HDPE-60
Filler-40
Apprete 14.9 22 0.7
HDPE-50
Filler-50 145 26 0.23
Apprete
HDPE-40
Filler-60
Apprete 16.0 23 0.07
HDPE-30
Filler-70
Apprete 17.2 8 0.03

Table 3 (c) — Physical and mechanical properties of
the composite (without apprete)

Filler:106 mkm
Composition, W;ensue Relatlye AFI,
% orce, |elongation, g/10min
6, MPa € %

HDPE-70 30
Filler-30 | 1 25
HDPE-60
Filler-40 12.4 22 0.3
HDPE-50
Eiller-50 13.0 21 0.1
HDPE-40
Filler-60 | 3 | % '
HDPE-30
Filler-70 | 120 | 12 '

Accordingly, the relative elongation at
break takes a minimum value and becomes =8
%. When sizing is added to the system in the
appropriate proportions, i.e., HDPE/Filler/
Appret-30/70/3 mass percent, the strength
indicator takes a high value and becomes
0=17.2 MPa. The relative elongation also takes
a minimum value and becomes €=8 % in the
same way. However, in the presence of sizing,

a slight fluidity is observed in the system. This
also finds its explanation in the above data. In
the samples corresponding to the 106 pm
dispersion of the filler, the values of the
strength indicator take relatively low values.

Table 3 (d) — Physical and mechanical properties
of the composite (with apprete)

Filler: 106 mkm
Apprete: Hexene-1+ acrilic acid (3 %)
Tensile | Relative AFI
Composition, %, force, |elongation /10m,in
o, MPa g, % g
HDPE-70
Filler-30
Apprete-3 12.8 28 0.9
HDPE-60
Filler -40
Apprete-3 13.0 20 0.7
HDPE-50
Filler -50
Apprete-3 13.8 20 0.23
HDPE-40
Filler -60
Apprete-3 15.0 12 0.07
HDPE-30
Filler -70
Apprete-3 165 4 )

This is explained by the large size of the
filler and the relatively low homogeneity index
of the system, that is, the filler can form in the
form of “domains” due to poor mixing in the
intermolecular layers. From this it can be
concluded that the physicomechanical
indicators of the composite take more
reasonable values when the filler is more
dispersed and in the presence of a finish. These
obtained results directly expand the application
areas of the composite sample. As a result of
the study, the heat resistance properties of the
composite samples were studied.

In Table 4 (a), (b) the heat resistance
indicators according to Vic. of the composite
samples corresponding to the 106 and 50
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micron dispersion of the filler, without sizing
and in the presence of both sizing, have been
studied and the results are presented.

Table 4 (a) — Heat-resistant properties of composite

samples. (filler 106 and 50 micron)

Without apprete
Polymer Filler, %o, I_—Ieat
composites mkm resw;gnci
o ’ according to
Yo 10650 Vica, °C
HDPE-100 - 130
. 125
HDPE-70 Filler-30 120
. 135
HDPE-60 Filler -40 195
. 131
HDPE-50 Filler -50 123
. 134
HDPE-40 Filler -60 198
. 138
HDPE-30 Filler -70 132

Table 4 (b) — Heat-resistant properties of composite
samples (filler 106 and 50 micron)
With a apprete — Hex.-1+ acrilid acid (in each

sample, the appret is 3 % by weight)

Filler, %, Heat
Polymer .
. mkm resistance
Ne | composites, -
% 106 acco_rdlng to
50 Vica, °C
1 | HDPE-100 - 130
2 | HDPE-70 | Filler-30 13
131
. 152
3 | HDPE-60 Filler -40 143
. 155
4 HDPE-50 Filler -50 150
. 170
5 | HDPE-40 Filler -60 163
. 175
6 HDPE-30 Filler -70 173

According to the results obtained, the

heat resistance of the composite sample
obtained in the presence of the organosilicon
compound corresponding to the 106 mkm
dispersion  of the  filler, in the

HDPE/Filler/Apprete-30/70/3 % system is
175°C, taking a maximum value.

This can also be explained by the fact that
the presence of the filler in the form of
relatively large grains in the composite creates
a more stable state by creating a heavier,
“rougher” state in the total mass. As a result of
the high functionality conditions and reactivity
of the compound in the system created in the
presence of organosilicon compounds, the
system is characterized by being more resistant
to thermal factors.

Conclusion

The issue of creating polymer composite
materials with complex operational properties,
characterized by a number of specific
characteristics of polyolefins and their use,
natural mineral resources and their discharges
and the presence of fillers, and their use as
primary raw materials in various fields, which
include high quality criteria, is one of the
leading directions of the modern chemical
industry. Taking into account these factors,
taking HDPE as a matrix, mineral rock, which
is a natural mineral rock conditions as a filler,
composite samples were created in the
appropriate proportions of the components and
their physical-mechanical, thermal-physical
and a number of properties were studied.

As aresult of the study, it was determined
that the strength indicators were maximum in
the presence of an organic silicon compound
and in a more dispersed sample of the filler.
However, as a result of the study of the heat
resistance properties, it was determined that the
system was more heat-resistant with a
dispersion of the filler of 106 mkm. The
reasons for this are explained in detail above.

Thus, as a result of the scientific research
work, polymer composites with high durability,
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heat resistance and a number of positive
properties are recommended for application in
a number of directions of industry and
technology. The presence of such different
properties directly expands their scope of
application and creates a guarantee for their
future use in practice. The scientific research

work is considered satisfactory  both

theoretically and experimentally.
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