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ABSTRACT
In this study, a high molecular weight epoxy resin (ELM-NG 900Z) based on diglycidyl ether of

bisphenol A was cured with different types of hardeners to examine their impact on the physical
and mechanical properties of the epoxy resin. The hardeners used were G-5022X70 (140-170 mg
KOH/g), G-A0533 (310-350 mg KOH/g), and G-0930 (280-320 mg KOH/g). The results indicated that
the hardener G-A0533 provided the best mechanical properties for the epoxy resin compared to
other hardeners. Furthermore, various additives including silica fume, talc, barium sulfate, ferric
oxide, and pigments were mixed with the epoxy resin in the presence of the hardener G-A0533 to
enhance its mechanical properties. It was observed that the addition of 3% silica fume, 10% ferric
oxide, and 3% inorganic pigments improved the mechanical properties, while the addition of 5%
talc decreased most mechanical properties and only increased hardness. The incorporation of
barium sulfate into the epoxy resin enhanced adhesion and flexural strength but decreased tensile
strength and hardness. The inclusion of organic pigment had no significant effect on the
mechanical properties of the epoxy resin. This enhancement in mechanical properties is attributed
to the type of hardener used as well as the types and amounts of additives mixed with the epoxy

resin.
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Introduction

Epoxy resins are a type of polymer that contains
two or more epoxy rings. Anticorrosive paints are
often made from thermosetting polymers known as
epoxy resins. The curing process of these resins can
be done by one or two components using chemical
cross-linkers such as hardeners. These epoxy resins

can be cross-linked with hardeners (amines) for
various industrial applications such as coatings,
paints, anti-corrosion coatings, and adhesives due to
their good thermal and mechanical properties [1].
They can react with various curing agents that
contain active groups, including hydrogen, such as
amines and anhydrides [2]. Hardener amines are
categorized into primary (one hydrogen molecule),
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secondary (two hydrogen molecules), and tertiary
(three hydrogen molecules). Additionally, hardeners
are classified as aliphatic or aromatic amines and
play a key role in curing epoxy resins at room
temperature. The physical and mechanical
properties of epoxy resins vary depending on the
type of hardeners and the ratio between epoxy
resins and hardeners [3]. The combination of
aliphatic hardeners with epoxy resins enhances both
the bonding properties and resistance to alkalis and
certain inorganic acids [4]. However, the aromatic
hardeners improve the heat resistance of the epoxy
resins as well as chemical resistance [[5], [6]].
Selecting an appropriate hardener requires careful
consideration of the processing conditions, including
pot life, viscosity, mixing ratio, and temperature, as
well as the desired properties of the final product,
such as strength, chemical and thermal resistance,
toughness, and flexibility.

The Silica fume is a kind of filler that has active
and inorganic powder [7]. Silica fume differs
significantly from epoxy resin. It enhances epoxy
properties by reducing shrinkage, improving
stability, preventing cracking, and lowering coating
costs. Research has shown that silica fume increases
the strength, thermal stability, and hardness of
epoxy resins [[7], [8], [9], [10], [11], [12], [213]]. On
the other hand, the mixing of barium sulfate and
ferric oxide has different influences on the
mechanical properties of the epoxy resin. The results
showed that barium sulfate increased the
mechanical properties, while ferric oxide improved
the adhesion of epoxy on the metal [[14], [15]]. The
effect of different pigments on the properties of
epoxy resins was investigated by authors [[16], [17],
[18]]. Pigments are classified as organic, inorganic,
etc. Most pigments enhance the properties of epoxy
and others disperse problems with the epoxy resins.
To solve the problem of dispersing, mixing very well
by using a dissolver and followed by milling. This
study aims to develop an anticorrosion coating
based on epoxy for industrial applications. Various
additives, such as barium sulfate, talc, ferric oxide,
silica fume, and inorganic and organic pigments, are
mixed with epoxy and different hardeners to
enhance the coating's mechanical properties.

Experimental part

Materials

Epoxy resins ELM-NG 900Z were supplied by
Elcos Marketing LLP, Almaty Kazakhstan. ELM-NG
900Z has an epoxy value of 5.25-5.5 eq/Kg, weight
per epoxide of 450-525 g/eq, viscosity of 13000

mPa-s at 25 °C and density of 1.1 gm/cm3. G-
5022X70 has amine value 140-170 mgKOH/g and
viscosity 585 mPa-s at 25 °C, G-A0533 has amine
value 310-350 mg KOH/g and viscosity 935 mPa-s at
25 °C and G-0930 has amine value 280-320 mg
KOH/g and viscosity 8,000 mPa-s at 25 °C were
purchased from Kukdo chemical company, South
Korea. Silica fume, talc, barium sulfate, Fe,Os; and
inorganic pigment (cobalt blue) & organic pigment
(carbon black) were supplied by ETC — company,
Almaty, Kazakhstan.

Mixing epoxy resin with hardeners

Epoxy resin ELM-NG 900Z was mixed with
different hardeners (G-5022X70, G-A0533 and G-
0930) at a ratio of 1.0: 0.5 respectively. All
ingredients were thoroughly mixed, both slowly and
deliberately, to minimize the introduction of air
bubbles. Scrape the sides and bottom of the
container to ensure all components are fully mixed.
Mixed was cast to specimens of dimensions of 7 mm
X 7 mm x 7 mm in steel molds and allowed to dry at
room temperature for 6 days and keep it for tests
[19].

Mixing epoxy resin with additives

In all experiments, the epoxy resin ELM-NG 900Z
was transferred to a vial and mixed for 10 minutes
at a speed of 500 rpm. After adding the silica fume
(3% based on the epoxy resin), talc (5% based on
epoxy weight), barium sulfate (15% based on epoxy
resin), ferric oxide (10% based on epoxy weight), and
pigments (3% based on epoxy weight) to the epoxy
separately, the mixture was stirred for 30 minutes at
a speed of 1200 rpm. Hardener was then added, and
the mixture was stirred at a speed of 500 rpm for 5
minutes. The mixture was cast into specimens with
dimensions of 7 mm x 7 mm x 7 mm in steel molds
and allowed to dry at room temperature for 6 days
before being tested for mechanical properties [[19],
[20]].

Tests (Physical and Mechanical properties)

Viscosity was measured at room temperature
using a Brookfield viscometer, according to 1SO
12058-1 (ISO 12058-1, 2018) [21] at 25 °C. The MTS
10/M tensile testing equipment was used to
quantify the tensile properties of the cast films with
a crosshead speed of 50 mm/min. A minimum of
four values were averaged, and a 1-kN load cell was
utilized A cylindrical Mandrel Tester (ASTM D522,
2001) [22] was used to assess the resistance of a
coating of product to cracking and/or detachment
from a metal substrate when subjected to bending
around a cylindrical mandrel under standard
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conditions. The tubular impact tester (ASTM D2794,
2019) [23] determined film resistance to impact, and
the economic cross hatch tester (ASTM D3359,
2001) [24] was used to evaluate the adhesion of
applied  coatings. For adhesion  strength
measurements of the epoxy and diluted epoxy
mixture, pull-out tests were conducted according to
the EN 1542 standard (En,1542, 1999) [25].

Results and discussion

Physical properties

Table 1 shows the viscosity of epoxy resin ELM-
NG 900Z mixed with different hardeners in a 1:0.5
ratio, measured at 25°C and speeds of 5 and 50 rpm.
The viscosity decreased as speed increased from 5 to
50 rpm. Hardener G-0930 had the highest viscosity
at both speeds, while hardener G-A0533 had the
lowest. The variation is due to the influence of the
hardeners on the epoxy's viscosity. Additionally,
hardener G-A0533 exhibited the highest thixotropic
index (6.4), and hardener G-5022X70 had the lowest
(2.35).

Table 1 - Viscosity and thixotropic index of epoxy resin
mixed with hardeners in ratio (1: 0.5)

Sample code ELM-NG ELM-NG ELM-NG ELM-NG

900z 900z / 900z / 900z /
G-5022X70 G-0930 | G-A0533

Viscosity at 5 13000 8000 11000 4500

rpm (mPa-s)

Viscosity at 50 2500 3400 2200 700

rpm (mPa-s)

Thixotropic 5.2 2.35 5.0 6.4

index (T1)

Mechanical properties

Table 2 shows the mechanical properties of
epoxy resin mixed with different hardeners ata 1:0.5
ratio. The hardener G-A0533 provided the highest
values in adhesion strength (64 Kgf/cm?), tensile
strength (315 Kgf/cm?), hardness (69), and flexural
strength (834 Kgf/cm?). In contrast, the hardener G-
5022X70 showed the lowest values in adhesion
strength (100 Kgf/cm?), tensile strength (627
Kgf/cm?), hardness (84), and the same flexural
strength (834 Kgf/cm?). Generally, the performance
of epoxy resin depends on the type of hardeners and
the crosslinking network formed during the reaction.
However, all epoxy resin mixtures passed impact
tests, cylindrical mandrel, and cross-hatch tests
[[25], [26], [27]].

Table 2 - Mechanical properties of epoxy resin mixed with
hardeners in ratio (1: 0.5)

Sample code ELM-NG ELM-NG | ELM-NG

900z / 900Z/ | 900Z/ G-
G-5022X70 | G-0930 A0533

Adhesion 64 80 100

Strength

(Kgf/cm?)

Tensile Strength 315 425 627

(Kgf/cm?)

Flexural 834 710 460

Strength

(Kgf/cm?)

Hardness (Shore 69 75 84

D)

Impact test Pass Pass Pass

Cylindrical Pass Pass Pass

Mandrel

Crosshatch Pass Pass Pass

The effect of silica fume and talc on the
mechanical properties of epoxy resin

Table 3 shows that adding 3% silica fume to
epoxy resin enhances its mechanical properties
when mixed with different hardeners at a 1:0.5 ratio.
Silica fume increased adhesion by 21% for G-A0533,
11.25% for G-0930, and 10.9% for G-5022X70 due to
hardener activity and crosslinking bonds. Tensile
strength also improved by 10.04% for G-A0533,
12.2% for G-0930, and 11.11% for G-A0533.
Conversely, adding 5% talc decreased adhesion by
2% for G-A0533, 16.25% for G-0930, and 14.06% for
G-5022X70 as shown in Table 4, while hardness
strength increased by 5.9%, 10.66%, and 7.0%
respectively.

Table 3 - Mechanical properties of epoxy resin mixed with
hardeners in the ratio (1: 0.5) in the presence of 3% silica
fume

Sample code ELM-NG ELM-NG ELM-NG
900Z / G- 900Z / G- 900Z / G-
5022X70 0930 A0533

Adhesion Strength 71 89 121

(Kgf/cm?)

Tensile Strength 350 477 690

(Kgf/cm?)

Flexural Strength 634 410 380

(Kgf/cm?)

Hardness (Shore 71 78 86

D)

Impact test Pass Pass Pass

Cylindrical Pass Pass Pass

Mandrel

Crosshatch Pass Pass Pass
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Table 4 - Mechanical properties of epoxy resin mixed with
hardeners in the ratio (1: 0.5) in the presence of 5% talc

Sample code ELM-NG ELM-NG | ELM-NG
900Z/ G- 900z / | 900Z/ G-
5022X70 G-0930 A0533

Adhesion 55 67 98

Strength

(Kgf/cm?)

Tensile Strength 285 305 576

(Kgf/cm?)

Flexural 573 369 295

Strength

(Kgf/cm?)

Hardness (Shore 76 83 89

D)

Impact test Pass Pass Pass

Cylindrical Pass Pass Pass

Mandrel

Crosshatch Pass Pass Pass

The effect of barium sulfate and ferric oxide on
the mechanical properties of epoxy resin

Table 5 shows increasing in the adhesion
strength and flexural strength but decreasing in the
tensile strength and hardness of the epoxy resin
mixed with 15% barium sulfate in the presence of
different hardeners. Flexural strength increased
from 834 to 1005 Kgf/cm? for epoxy mixed with
hardener G-5022X70 and 15% barium sulfate, from
710 to 934 Kgf/cm? for hardener G-0930 and from
460 to 860 Kgf/cm? for hardener G-A0533. While
adhesion of epoxy increased from 64 to 70 Kgf/cm?,
from 80 to 86 Kgf/cm?, and from 100 to 110 Kgf/cm?,
for harnerers G-5022X70, G-0930 and G-A0533,
respectively. Table 6 shows the increase in
mechanical properties including tensile strength,
adhesion, hardness and decreasing in the flexural
strength of epoxy resin mixed with 10% ferric oxide
and different hardeners. For example, 10% ferric
oxide gave the highest adhesion 170 Kgf/cm? for
hardener G-A0533, while 10% ferric oxide gave the
lowest adhesion 77 Kgf/cm? for hardener G-
5022X70. However, 10% ferric oxide increased
tensile strength by 12.12 % for hardener G-A0533,
16.4% for hardener G-0930 and 28,5% for hardener
G-5022X70. The increase in the mechanical
properties of epoxy resin is attributed to the hydroxy
group resulting from the reaction of epoxy group
and hardeners. Epoxy resin's improved mechanical
properties come from the reaction between the
epoxy group and hardeners, forming hydroxy groups
that enhance adhesion, tensile strength, and
elongation at break [[15], [19], [20]].

Table 5 - Mechanical properties of epoxy resin mixed with
hardeners in the ratio (1: 0.5) in the presence of barium
sulphate (15%)

Sample code ELM-NG ELM-NG ELM-NG
9002 / G- 900z / 900Z / G-
5022X70 G-0930 A0533

Adhesion Strength 70 86 110

(Kgf/cm?)

Tensile Strength 300 405 610

(Kgf/cm?)

Flexural Strength 1005 934 860

(Kgf/cm?)

Hardness (Shore D) 60 71 82

Impact test Pass Pass Pass

Cylindrical Mandrel Pass Pass Pass

Crosshatch Pass Pass Pass

The effect of different pigments on the
mechanical properties of epoxy resin

The effect of inorganic pigment (cobalt blue) &
organic pigment (carbon black) on the mechanical
properties of epoxy resin mixed with different
hardeners are presented in Tables 7 and 8. Table 7
shows an increase in adhesion, tensile strength and
hardness while a decrease in flexural strength of
epoxy resin mixed with different hardneres. For
example, increased adhesion strength 10%, 7.5%
and 7.8 % for epoxy mixed with hardeners G-A0533,
G-0930 and G-5022X70, respectively. While tensile
strength of the epoxy increased by 7,3%, 2,3% and
11.11% when mixed with hardeners G-A0533, G-
0930 and G-5022X70, respectively. Flexural strength
of epoxy resin 15.2%, 2.1% and 15.4% mixed with
hardeners G-A0533, G-0930 and G-5022X70,
respectively. However, there is no significant
influence of organic pigment on the mechanical
properties of the epoxy mixed with different
hardners as shown in Table 8.

Table 6 - Mechanical properties of epoxy resin mixed with
hardeners in the ratio (1: 0.5) in the presence of ferric
oxide (10%)

Sample code ELM-NG ELM-NG ELM-NG
900z/ G- | 900Z/ G- 900z /

5022X70 0930 G-A0533

Adhesion 77 90 170

Strength

(Kgf/cm?)

Tensile Strength 405 495 703

(Kgf/cm?)

Flexural Strength 645 515 390

(Kgf/cm?)

Hardness (Shore 74 80 92

D)

Impact test Pass Pass Pass

Cylindrical Pass Pass Pass

Mandrel

Crosshatch Pass Pass Pass
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Table 7 - Mechanical properties of epoxy resin mixed with
hardeners in the ratio (1: 0.5) in the presence of inorganic
pigment (3 %)

Sample code ELM-NG ELM-NG | ELM-NG
900z /. G- 900z / 900z /

5022X70 G-0930 | G-A0533

Adhesion 69 86 110

Strength

(Kgf/cm?)

Tensile Strength 350 435 673

(Kgf/cm?)

Flexural 705 695 390

Strength

(Kgf/cm?)

Hardness (Shore 71 79 91

D)

Impact test Pass Pass Pass

Cylindrical Pass Pass Pass

Mandrel

Crosshatch Pass Pass Pass

Table 8 - Mechanical properties of epoxy resin mixed with
hardeners in the ratio (1: 0.5) in the presence of organic
pigment (3 %)

Sample code ELM-NG ELM-NG | ELM-NG

900z /. G- 900z / | 900Z/ G-
5022X70 G-0930 A0533

Adhesion 62 81 105

Strength

(Kgf/cm?)

Tensile Strength 320 419 630

(Kgf/cm?)

Flexural 832 703 469

Strength

(Kgf/cm?)

Hardness (Shore 70 74 86

D)

Impact test Pass Pass Pass

Cylindrical Pass Pass Pass

Mandrel

Crosshatch Pass Pass Pass

Conclusion

The following results were obtained during the
development of epoxy resin for anticorrosion
coating.

1. The effect of different hardeners on the
physical and mechanical properties of epoxy was
studied. The hardener G-A0533 resulted in the
highest physical and mechanical properties
compared to other hardeners due to its higher
activity.

2. Adding 3% silica fume to the epoxy resin
mixed with hardener G-A0533 increased adhesion

by 21.0%, tensile strength by 10%, and hardness by
2%.

3. Adding 5% talc to the epoxy resin mixed with
G-A0533 decreased adhesion, tensile strength, and
flexural strength but increased hardness by 5%.

4. Premixed barium sulfate with epoxy resin
increased adhesion by 10%, flexural strength by
86%, and decreased tensile strength and hardness in
the presence of hardener G-A0533.

5. The mechanical properties of the epoxy
resin mixed with 10% ferric oxide and different
hardeners were investigated. The hardener G-A0533
provided the highest adhesion (170 Kgf/ cm?),
tensile strength (703 Kgf/cm?), and hardness (92
shore D) compared to the epoxy resin without ferric
oxide [adhesion 100 Kgf/ cm?, tensile strength 627
Kgf/cm?, and hardness 84 shore D].

6. The influence of inorganic pigment on the
mechanical properties of epoxy resin mixed with
different hardeners at a ratio of 1:0.5 was examined.
Adding 3% inorganic pigment increased the
mechanical properties of the epoxy resin mixed with
hardener G-A0533 more than other hardeners, such
as increasing adhesion by 10%, tensile strength by
7.3%, and hardness by 8.3%.

7. The addition of organic pigment to the
epoxy resin mixed with different hardeners had no
significant effect and slightly increased the
mechanical properties of the epoxy resin in the
presence of hardener G-A0533.
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TYWIHAEME

Byn 3epTreyge 3MOKCUATI WanblpablH, GU3MKaNbIK KaHE MexaHWKaniblK KacueTTepiHe acepiH
3epTTey ywiH 6ucdeHon A auranmumaunn soupiH, HerisiHAeri Kofapbl MOAEKyNanbl 3NOKCUAT
waiiblp (ELM-NG 900Z) ap TypAi KaTalTKplWTapMeH KaTanTbingpl. G-5022X70 (140-170 mr KOH/r),
G- A0533 (310-350 mr KOH/r) skaHe G-0930 (280-320 mr KOH/r) KaTaTKpIWTap KONA4aHbINAbI.
HaTmxenep KatalTkbiw G-A0533 6acka KaTaWUTKbIWTApMEH CanbICTbipFaHAa 3MOKcUATI
LWabIpAblH, €H, KaKCbl MEXaHMKaibIK KacMeTTepiH KamTamacbl3 eTeTiHiH KepceTTi. COHbIMeH
KaTap, MexaHWKablK KacMeTTepiH ¥akcapTy ywiH G-A0533 KaTalUTKbIWTbIH, KaTbICYbIHAA KPEMHUI
AVOKCKAi, Tanbk, 6apuit cynbdatbl, TEMIp OKCUAI KIHE MUTMEHTTEP CUAKTbI dPTYpAi Kocnanap
3MOKCUATI WalblpmeH apanacTbipbingpl. 3% KpeMHuit okcuai, 10% Temip okcugi kaHe 3%
6eiopraHuKanblk MUIMEHTTEPAI KOCKaHAA MexaHWKaNblK KacuMeTTep »akcapca, 5% Tanbk
KOCbIIFAaHAQ MeXaHWKa/blK KacueTTepaiH, Kenuwiniri TemeHaen, TeK KaTTbl/bIK XOfapbliaFaHbl
6alikanabl. dNOKCUATI WaknbipFa 6apuit cynbdaTbl KOCbINFaHAA agresvsa MeH niny 6epikTiri apTTbl,
6ipak co3blny 6epikTiri MeH KaTTbblFbl TemeHaedi. OpraHuKanblK NUIMEHTTI KOCY 3MOKcuATi
WalrbipablH, MeXaHWKanblK KacueTTepiHe alTap/blKTaill acep eTKeH KOK. Byn mexaHWKasnbiK
KaCUeTTepAiH, *KaKcapybl KONAAHbINATBIH KAaTaUTKbIWTbIH, TYPiHE, COHAAM-aK SNOKCUATI WalbipmeH
apanackaH KocnasnapablH Typsiepi MeH meswepiHe 6ainaHbICTbl.

TyiiiH ce30ep: INOKCUATI LWaMbIp, KATAUTKbIL, MEXaHWUKA/bIK, KOPPO3MA, Kocnanap.

El-Sayed Negim

Aemopnap mypansi aknapam:

MamepuanmaHy caHe *aceln mexHosnozusanap mekmebi, KasakcmaH-bpumaH mexHUKasblK
yHuUsepcumemi, 050000, Tene 6u Keweci, 59, Anmamel, KazaKcmaH. Email:
elashmawi5@yahoo.com

Bekbaesa /lazzam KalipamoeHa

AwblK mypoeai HOHOMEXHON02UANbIK 3epmxaHa, an-Papabu amsiHOarsbl KasYy 71, an-dapabu
OdaHfblael, 050040, Anmamei, KazakemaH. Email: lyazzat_bk2019@mail.ru

My3ukoea fapbs CepzeesHa

A.B. CokonbcKuli amelHOaFbl HaHapmal, Kamanau3 XMaHe 374eKMpPOoXumus UHCMumymel,
KaszakcmaH-bpumaH mexHuKanelK yHusepcumemi, 050010, KyHaee keweci, 142, Aamamel,
KazakcmaH. Email: d.puzikova@ifce.kz

MypobiHoe Mypam XypbiHynel

A.B. CokonbcKuli amoelHOaFbl HaHapmal, Kamanu3 XMaHe 374eKMpPOoXumus UHCMumymeol,
KasakcmaH-bpumaH mexHuKansiK yHusepcumemi, 050010, KyHaee keweci, 142, Aamamel,
KazakcmaH. Email: mur.zhurinov@mail.ru

Hedpedoe AnekcaHdp Hukonaesuy

A.B. CokonbcKuli amoeiHOGFbl HaHApMal, Kamanau3 MaHe 3AeKMPOXUMUA UHCMUmMymeol,
KazakcmaH-bpumaH mexHuKanelK yHusepcumemi, 050010, KyHaes keweci, 142, Anamamel,

KazakcmaH. Email: a.nefedov@ifce.kz

Xycypoea l'yaunyp MapcosHa

A.B. CokonbcKuli amoeiHOGFbl HaHApMal, Kamanau3 MaHe 3AeKMPOXUMUA UHCMUmMymeol,
KazakcmaH-bpumaH mexHuKanelK yHusepcumemi, 050010, KyHaee keweci, 142, Aamamel,
KasakcmaH. Email: gulinur_k@bk.ru

LladuH Hypayn AdbipbeKKbi3bl

Xumus Kagedpacsi, ¥apambiabicmaHy ¥aHe 2eoepagus uHcmumymel, Abali ameiHoarsl Kasak
¥nmmeolk nedazoaukansik yHusepcumemi, Kaselibek 6u keweci, Aamamel, KazakcmaH. Email:
nugen_87@mail.ru

Jamal Khatib

belipym apab yHusepcumemiHiy, UHXceHepniK aKysbmemiHiH a3amammelK XaHe KopwaraH
opmaHel Kopray Kagedpacsi, 1.0. Mawik: 11 5020 belipym, /lueaH. Email: j.khatib@bau.edu.lb



https://doi.org/10.31643/2026/6445.24
mailto:mur.zhurinov@mail.ru
mailto:a.nefedov@ifce.kz
mailto:gulinur_k@bk.ru
mailto:j.khatib@bau.edu.lb

Kompleksnoe Ispolzovanie Mineralnogo Syra = Complex Use of Mineral Resources

Pa3paboTKa 3NOKCUAHOIK CMO/bI A1 AHTUKOPPO3UOHHbIX NOKPbITUIA
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AHHOTauuA
B aTOM uccnepoBaHMKM BbICOKOMONEKYNAPHAs 3nokcuaHas cmona (ELM-NG 900Z) Ha ocHoBe

avrnnumamnosoro adupa bucdeHona A 6bina oTBEPKAEHA C PA3UYHBIMKU TUMAMW OTBEPAUTENEN
AN U3YYEHUA X BAMAHUA Ha GU3NYECKME U MEXAHUYECKME CBOMCTBA SMOKCUAHOM CMOAbI. Bblin
Mcnosb3oBaHbl oTeepamTenn: G-5022X70 (140-170 mr KOH/r), G-A0533 (310-350 mr KOH/r) u G-
0930 (280-320 mr KOH/r). PesynbTaTbl Mmokasanu, uto oTsepgmtens G-A0533 obecneumn

Moctynuna: 23 aHeaps 2025 Haunydlmne MexaHMYeckMe CBOMCTBA 3MOKCMAHOM CMOMbI MO  CPaBHEHMIO C  ApyrMMu
PeueH3uposaHue: 4 mapma 2025 otBepauTensmu. Kpome Toro, pasnuuHble A06aBKM, BKAKOYAA KPEMHE3EeMHYIO Mblab, TanbK,
MpuHAaTa B neyaTb: 9 anpensa 2025 cynbdat 6apus, OKCUA Kenesa v NUrMeHTbl, Bblan CMeLlaHbl C 3MOKCUAHON CMOJION B NPUCYTCTBUM

otBepauTens G-A0533 anA yAydylleHWa ee MeXaHUYEeCKMX CBOWCTB. Bblno OTMeuyeHo, 4To
pobasneHne 3% mMukpokpemHesema, 10% oKkcupa Kenesa M 3% HEOPraHUYECKUX MUIMEHTOB
YAYYLWMAO MeXaHMYecKue CBOWCTBA, B TO BpemA Kak fobasneHne 5% Tanbka yxyAwuao
60/IbLUIMHCTBO MEXaHUYECKUX CBOMCTB M YBEAMYMAO TONAbKO TBEPAOCTb. BKAloueHue cynbdata
6apus B 3MOKCUAHYIO CMOY YAYULIMAO aAre3nt0 U NPOYHOCTb HA U3rMB, HO CHU3UAO NPOYHOCTb
Ha pacTAXeHWe U TBepAoCTb. BKaloueHne opraHNMYeckoro NMMrMeHTa He OKasaslo CyL,eCTBEHHOro
B/IMAHWUA HA MEeXaHWYeCK1e CBOWCTBA IMOKCUAHOM CMOAbI. ITO yNyyLLIEHME MeXaHUYECKUX CBOMCTB
06BACHAETCA TUNOM UCMONb3YEeMOro OTBEPAMTENA, @ TaKkKe TUMamMu U KonnyecTBom A06aBokK,
CMELLaHHbIX C 3NOKCUAHOW CMOION.

Kntoyesble cn0ea: JNOKCMAHAA CMOAA, OTBEPAUTENb, MEXAHWUYECKUIA, KOPPO3us, f06aBKM.
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