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PHYSICAL-MECHANICAL PROPERTIES OF COMPOSITE MATERIALS
BASED ON VERMICULITE, BAZALT, WOLLOSTANITE, AND
POLYETHYLENE P-Y 342 AND POLYAMIDE PA-6

R.H.DUSANOV

Termiz State University

KH.KH.TURAEV

Termiz State University

P.J.TOJIEV

Termiz State University

D.A.NABIEV

Termiz State University

KH.N.ESHANKULOV
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Abstract: The article describes how to fill polypropylene with oligomers containing nitrogen,
phosphorus, and metal to produce heat-resistant and mechanically strong thermoplastic composite
materials. Polypropylene compositions, solution flow index determination, viscometric methods, bending
strength determination using two-support methods, and bending, Charpy impact strength measurement
methods are all discussed. The amount of filler used in the production of composite materials based on
basalt mineral from polyvinyl chloride ranged from 1 mass part to 5 mass parts. The physicomechanical
characteristics of the developed composite materials revealed that increasing the amount of filler decreases
the material's fluidity. The optimal amount of basalt-containing fillers in the composite material, according

to the results, is 5 parts by mass.

Keywords: polyvinyl chloride, basalt mineral, atomic force microscopy, physical-chemical and

mechanical properties.

Introduction. Obtaining nanofillers
and composite materials based on them,
as well as applying them in numerous
domains of industry and technology, is
currently of great interest to researchers
[1]. Nanoadditives are applied to polymers
in huge quantities, just like regular fillers
[2]. Because polyethylene P-Y 342 has a
high degree of crystallinity, it has higher
elongation than other forms  of
polyethylene. It is also resistant to
moisture, corrosion, and abrasion, as well
as most chemicals [3]. P-Y 342 comprises
dispersion vermiculite and basalt, as well
as basalt fibres in high quantities, ranging
from 20 to 40 mas. The effect of adding up
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to% on polyethylene characteristics was
investigated [4]. The properties of these
fillers are shown in P-Y 342 30 mas.% was
compared with the properties of boron
inserted in the quantity, as provided in the

literature  analysis, this amount is
commonly used for kinds of polyethylene
suitable for pipe manufacture [5].

Furthermore, it was discovered that the P-
Y 342/PEMA/TEAS/VK composition had
effective qualities when compared to other
types of vermiculite-based compositions
[6]. The results demonstrate that the tear
resistance and impact resistance of
composites based on P-Y 342 are low at
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high modifier concentrations. The ideal
modifier concentration is 1.0 mas. is% [7].

The results are correct. However,
the tensile strength varies from 21 MPa in
the original polyethylene to 38 MPa to 48
MPa for P-Y 342/TEASNT and P-Y
342/PEMA/TEAS/VT additive composites.

Table 1 displays the established
comparative  properties of modified
polymer composite materials based on PA-

6 and fillers. As shown in the table, the
basic composition in PA-6/PEMA/TEAS/B
with its impact resistance and tear strength
qualities outperforms PA-
6/PEMA/TEAS/VK added exhibits.

Table 1 shows that the modifier is 1.0
mas in the area of TEAS. %, the impact
resistance of the compositions reaches the
highest level (from 100 to 118 kJ/m?).

Table 1

Physical and mechanical properties of composite materials based on mineral

fillers: vermiculite (VK), basalt (BT), wollastonite (VT), and polyamide PA-6 were

compared
Impact o o tensile Relative Relative
resistance, bending strength,  elongation, narrowness,
Compositions kDj/m? strength, MPa MPa % %
GOST GOST GOST  GOST GOST
4647-80 4648-80 1423681 1423681 1859921
PA-6 100 90 66 150 2
PA-6/VK 109 94 66 65 1,7
PA-6/TEAS/VK 112 98 68 55 1,8
MA-6/PEMA/TEAS/VK 116 100 73 55 1,5
PA-6/BT 110 95 67 66 1,7
PA-6/TEAS/BT 115 98 69 58 1,8
PA-6/PEMA/TEAS/BT 118 102 75 57 1,8
PA-6/VT 108 94 66 70 1,8
PA-6/TEAS/VT 110 96 68 64 1,7
PA-6/PEMA/TEAS/VT 112 100 73 62 1,6
PA-6/Bur 106 92 66 60 24

The modifier TEAS is included in the
compositions at a concentration of 1.0% by
mass in respect to the mass of the filler.

Fillers were added to 1.0 mas of
modifier TEAS to PA-6. When it is applied
in % amount, its impact resistance is
boosted when compared to compositions
without modifier.

When maleated polyethylene and
TEAS are combined to a PA-6-based
composition, the impact resistance
increases dramatically. 1.0 mas.% TEAS

Vol 8, Issue 4

and 30 mas.% vermiculite and basalt
compositions significantly increase impact
resistance.

As a result, the impact resistance has
a maximum value and ranges from 100 for
the original PA-6 to 112 and 116 kJ/m2 for

the PA-6/TEAS/VK and PA-
6/PEMA/TEAS/VK compositions,
respectively, as well as PA-

6/PEMA/TEAS/VK compositions. It rises to
115 and 118 kd/m2 for TEAS/BT and PA-
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6/PEMA/TEAS/BT
respectively.

The addition of fillers containing the
modifier TEAS to PA-6 raises the impact
resistance of composite materials from 100
to 115 kd/m2, while the addition of the
compatibilizer PEMA raises the impact
resistance from -100 to 118 kJ/m2.

Modifiers are crucial in modifying the
properties of composites based on them.
This is possible due to their interfacial
contact with the polymer basis.

The addition of modifiers to the
composition of composites has the effect of
enhancing tear resistance.

The results reveal that the modifiers
have an effect on improving the physical
and mechanical properties of the
nanoparticle-filled composite materials.

Because of their enormous relative
surface area, nanoparticles adhere well to
the  polymer  base, and some

composites,

agglomerations are seen. Tear resistance
is greatest in the PA-6/PEMA/TEAS/BT
combination.

According to the results, a relatively
high value of tear resistance (75 MPa) is

| ISSN 2181-8622

observed in the composition based on PA-
6, the amount of modifier TEAS is 1.0
mas.%, and it is observed when the filling
level of basalt reaches 30 wt.%.

Flexural strength increases as a
function of modifier concentration in
composites filled with fillers, although less
than impact and tensile strength.

As a result, the concentration of the
modifier is 1.0 mas.% amount is adequate
for the optimal characteristics of the
physical-mechanical properties of the
composition based on PA-6.

The addition of modifiers to the
formulation of composite materials
increased the mechanical properties of PA-
6 and, as a result, improved nanoparticle
dispersion.

It is worth noting that the bending
strength is 30 mas. % is significantly higher
in composite materials with modified fillers
than in composite materials with
unmodified fillers. As a result, 1.0 mas.
Flexural strength is greatest in maleinated
PA-6 composite materials with% TEAS.

Figure 1 depicts SEM npictures of
composite materials.

Signal A = SE1
Fioto No. = 5481
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EHT = 1500 kv Signal 4= SE1
WD = 85mm Phota No. = 5465 Time 82851

100 prn EHT = 15,0010/ Signat A= SE1 Date 16Cer 2020 o
=a5mm © No. = 8488 Time :2710

Figure 1: SEM pictures of mineral-based composite materials: vermiculite (VK),
basalt (BT), wollostanite (VT), and polyamide. PA-6 at various scales (a-100m, b-
10m, v-2m) 1) PA-6, PEMA, TEAS, and VK 2)PA-6/PEMA/TEAS/BT 3) PA-6,
PEMA, TEAS, and BV

Figure 1 shows that the fillers are | drastically reduced the value of SOC when
equally dispersed in the polymer matrix | compared to the initial polymers. The
with the same size in all of the composites. | composition comprises 1.0 mas. The
The photographs were obtained at a size of | addition of modifier TEAS in the amount
2 mto 100 m, showing that the composites | of% caused a decrease in fluidity and an
are nanoscale. increase in viscosity in the studied

Conclusion. As a consequence of | temperature range, and the study of the
the research on the rheological properties | rheological properties of composite
of composite materials based on polymers | materials based on PA-6 and P-Y 342 can
and fillers, 30% mass was added to the | be the basis for establishing optimal
composition. The amount of filler injected | processing conditions.
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BENTONITE AND PHOSPHORITE PRODUCTION OF
ORGANOMINERAL FERTILIZERS BASED ON RAW MATERIALS AND
NITROGEN-FIXING MICROORGANISMS ((CD:B:NFM=100:5:(0-4)),
(CD:B:PF:NFM=100:5:5:(0-4)))

VOQQOSOV ZUXRIDDIN

Senior teacher of Namangan Institute of Engineering and Technology
E-mail.: voggosov_zukhriddin@rambler.ru, phone.: (+99899) 973 94-30

IKROMOVA MAFTUNA

Doctoral student of Namangan Institute of Engineering and Technology
E-mail.: ikromovamaftuna@gmail.com, phone.: (+99893) 272 19-00

Abstract:

Objective. This article deals with production of organomineral fertilizers based on local raw materials
cattle dung (cattle). local ores (Kyzilkum phosphorite flour (PF) and Navbahor bentonite) and nitrogen-fixing
microorganisms. Based on the experiments. the following results were obtained. During 60 days. the raw
materials selected for the experiment were used in optimal proportions: cattle dung: bentonite: nitrogen-
fixing microorganisms solution (NFM) (100:5:0-4) and the main chemistry of organomineral fertilizers
obtained on the basis of cattle dung. bentonite. phosphorite flour and nitrogen-fixing microorganisms.
Composition (CD:B:PF:NFM=100:5:5:(0-4)) was analyzed.

Methods. The obtained results from our side were first studied the quantities of organomineral
fertilizers based on cattle dung. bentonite and nitrogen-fixing microorganisms. Cattle dung. bentonite and
nitrogen-fixing microorganisms of the type Azotobacterium were used for laboratory research. For this.
cattle dung: bentonite ratios were taken in the range of 100:(2.5-5) and the resulting mixture was processed
with nitrogen-fixing microorganisms (NFM) grown in Fedorov medium in the ratio of 100:(2.5-5):(0.5-4.0).

Results Physico-chemical and commercial properties of the obtained new type of organomineral
fertilizers. It is known that physico-chemical (dispersibility. natural slope angle. etc.) and commodity
properties (hygroscopic point. grain strength. etc.) are important properties of solid and powder fertilizers

Vol 8, Issue 4 www.niet.uz
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