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Abstract. In this article, a study of the use of basalt minerals as a polyethylene
filler was conducted. According to the obtained results, basalt fibers and basalt fabrics
were extracted from basalt minerals and applied to basalt in the amount of 30%. The
composition of the composite was studied and analyzed using IR spectra.
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1. Introduction.

Basalt (Latin, Hebrew for iron). It is a stony rock. Basalt is a dark dense igneous
rock. Previously, it was studied by adding it to other groups of superficially similar
rocks[1]. The rocks of this group are trapps, which are later divided into dollerite,
anamesite and basalt. By chemical composition. Basalt-based, low silicic acid, belongs
to new rocks with a content of 42-55%. Basalt rocks are used in the production of basalt
fibers. The mineral structure is porphyry glassy or solid crystalline aphid[2]. The first
type of rocks is distinguished by the presence of small inclusions of black pyroxene
prisms and isometric crystals of yellow swamp-colored olivine. Such spikes can occupy
four parts of the entire mass. In addition, hornblende and orthopyroxene can be found
in basalt[3].. Apatite is one of the most common minerals. Basalt fibers are used in
residential and commercial buildings, and in heat and sound insulation and fire
protection in residential and commercial buildings, bathrooms, saunas, household
services and other facilities, thermal insulation in large-diameter pipes in energy units,
thermal insulation in household gas and electric stoves, cooking cabinets, etc., external
and internal in building restoration heating of the side, heating of flat roofs, insulation
of oxygen columns, insulation in the production of low-temperature equipment and the
use of nitrogen, in triple-layer construction panels in enterprise refrigerators and
freezers in household refrigerators[4]. The concept of polymer "nanocomposites" is a

newly emerging concept, while retaining the meaning of "polymer composite", only
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composites containing organic and inorganic nanofillers as a dispersed phase
(nanocomposites of various geometric shapes and sizes - from 1 to 100 nm) are
considered. The improved properties of nanocomposites embody the common
properties of the components and are significantly different from the properties of
traditional composites. The authors proposed a ball mill method for using carbon
nanotubes as a filler in PE (up to 10 wt.%), and this method has several advantages,
such as not using solvents, ultrasonic stirrers, modification of nanotubes, and high
temperature[5]. Using this method, it was possible to evaluate the morphology and
physiology of the products obtained. Using this method, a high level of filler dispersion
and high mechanical indicators of composites are achieved. This work demonstrates
the use of calcium carbonate as a filler for low density PE, linear PE, high density PE
and PP polymers. The main technological stages and mechanical properties of obtaining
polymer composite materials based on calcium carbonate and polyolefins were
discussed[6]. Basalt's unique properties have made it one of the most essential
materials. Basalt is non-flammable and can withstand temperatures up to 9000C-
15000C, is resistant to strong and mechanical effects, has high sound and thermal
insulation properties, biological resistance and chemical neutrality, is resistant to the
effects of corrosive acid and alkaline environments, and is a filler that does not
accumulate radiation. Basalt is an environmentally friendly material, harmless to
humans and animals. Basalt is one of the volcanic rocks with high strength and high
density, as well as high chemical properties, fire resistance, strength, sound and thermal
insulation properties[7].

Materials. Obtaining basalt fiber based on basalt minerals and making fabric
from it. Application of the resulting basalt fiber P-Y 342 - (CH,— CH>—)n is a product
of high molecular weight polymerization of ethylene, a thermoplastic polymer with a
density of 940-944 kg/cm?® and a melting point of 125-135 °C.

Methods. The fluidity index of the thermoplastic fluid of the obtained product is
the flow rate (liquefaction index) and its properties are studied using methods such as
differential scanning calorimetry.

2. Experimental part

The production technology of basalt fibers is based on four main stages: basalt
gravel pre-treatment (grinding washing drying), melting of basalt in blast furnaces to

obtain continuous fiber in the form of a complex yarn, continuous fiber formation,’
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weaving cloth or preparing other forms of finished products from fiber.
The fluidity index of composite materials determines their processing conditions,
specific temperature and pressure of fluidization. Studying them helps to develop
methods of polymer processing. According to the obtained results, the fluidity index
does not change significantly until the amount of fillers in the compositions reaches
30%, and it increases when it reaches 40%. The variation of SOC does not depend on
the type of compound. Therefore, the optimal concentration of fillers for YuZPE and
QZPE is 30%]8].

Table 1
Effect of modifier (TEAS) on flow rate of composites based on high (YuZPE) and
low (QZPE) density polyethylene

The amount of modifier obtained in relation to
The contain of the composition | the amount of filler in the composition (wt.%)

TEAS

0 0,5 1,0 1,5 2,0
QZPE/BT 1,6 1,5 1,2 1,2 1,2
QZPE/PEMA/BT 1,0 0,8 0,5 0,5 0,5
YUZPE/BT 0,5 0,4 0,3 0,3 0,3
YUZPE/PEMA/BT 0,4 0,3 0,2 0,2 0,2

It can be seen from Table 1 that the inclusion of maleated polyethylene and TEAS
in the composition of the composite has a significant effect on the decrease of the flow
index of the composites. It was found that with the increase in the exfoliated part of
aluminosilicate particles in the polymer, its flow index decreases.

A comparative analysis of the physico-chemical properties of the composites
made by adding modified fillers to YuZPE is presented. From the table, it can be seen
that the composite based on YuZPE/PEMA/TEAS/BT has higher impact resistance and
tensile strength properties than composites with other components.

It can be seen that when the modifier TEAS was added in the amount of 1.0 wt.%,
the impact resistance of the composite increased compared to the composite without
the modifier (from 50 kDj/m? to 71 kDj/m?) [9,10].

Table 2
Comparative analysis of physical and mechanical properties of composites based

603

SCIENCE RESEARCH ..... .


https://journalseeker.researchbib.com/view/issn/2181-4570

@ \
®

-

JVL 54 "8

e w
sEOLwl &
=2

ate
N

,)\)C ‘bd

j(,".a,“@ Q. 2

7 SCIENCE RESEARCH . ...vovvirnenennn.

ISSN (E): 2181-4570 ResearchBib Impact Factor: 6,4 / 2023 SJIF(2023)-3,778 Volume-1, issue-10

on YuZPE
Impact | o bending| o breaking| Relative | Relative
resistanc, | strength, | strength, elongati | elongati
The contain of the| kDj/m2 | mPa mPa on, on,
composition % %
I'OCT 'OCT I'OCT I'OCT |TI'OCT
4647-80 |4648-80 |14236-81 | 14236- | 18599-
81 21
YUZPE 50 24 21 750 3
YUZPE/BT 47 37 38 178 2,6
YUZPE/TEAS/BT 62 38 42 164 2,8
YUZPE/PEMA/TEAS/ | 71 40 53 156 2,3
BT

As a result of addition of modifier TEAS with maleated polyethylene in the
amount of 1.0 wt.% to YuZPE, the impact resistance increased by 30 wt. % is more
observed in compositions based on basalt. It can be seen that the impact resistance
property has increased from 50 kDj/m2 compared to the original YuZPE, to 62 kDj/m2
and 71 kDj/m2 in YuZPE/TEAS/BT and YuZPE/PEMA/TEAS/BT composites,
respectively. Modifiers are important in improving the physical and mechanical
properties of composites. plays a role. This may occur as a result of their interaction
with the polymer base.

3. Results and its discussion

In order to determine the interaction between polyethylene and fillers, as well as
the reason for the improvement of the properties of composite materials, the analysis
of the IR-spectra of polymer composite materials was carried out. Absorption
frequencies of 2850-1470 cm™ belonging to the —CH, group are observed in the IR-
spectra of PKMs. In the IR-spectrum, absorption frequencies belonging to the =CH-
group in the 2987 cm™ region, and to the =CH,— group in the 2892 cm™ region are
observed. In the areas of 2000 and 2800 cm™ there are areas belonging to the -NH
groups. The presence of Si-O- groups in the 1000-1100 cm™ areas and -O-O- groups in
the 880-870 cm™ areas is observed. In addition, in the 400-700 cm-1 range of the IR



https://journalseeker.researchbib.com/view/issn/2181-4570

TeleRolal T TolulelsFolel 1.0 /) )leolulelsRolal 2 TolulelsFolel
,,,,,,,,,,,,,, JOURNAL OF UNIVERSAL " SCIENCE RESEARCH . .voviieeneinnenn.
ISSN (E): 2181-4570 ResearchBib Impact Factor: 6,4 / 2023 SJIF(2023)-3,778 Volume-1, issue-10

spectrum, short low-intensity lines belonging to compounds containing halogens are
formed[11,12].

nnnnn

Figure 1. IR spectrum results of YUZPE/PEMA/TEAS/BT composmon

It was noted that the 35953 cm™ areas belong to the valence vibration frequencies
of hydroxyl groups. Accordingly, as a result of the participation of the polar oxygen-
containing parts of the fillers in the adsorption interaction with the polymer base, some
properties of polyethylene-based nanocomposites are improved. Therefore, in the IR
field, the composition based on tetraethylammonium stearate and polyethylene does
not have absorption spectra higher than 3100 cm™, which belong to the fillers. As a
result of the uniform distribution of the fillers on the polymer base, high absorption
frequencies are observed due to the interaction of the groups on the surface of the
fillers and the breaking of hydrogen bonds[13].

4, Conclusion.

As a result of the conducted scientific and research works, it was shown the
possibility of creating composite materials with improved complex technological and
operational properties based on fillers of different shapes and quantities. Adding 30%
of dispersion and fibrous basalt to the polyethylene composition, an increase in the heat
resistance of the compositions was achieved. It was recommended to use basalt fibers
as effective fillers in obtaining heat-resistant polymer compounds in local production.
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