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Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
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HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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SYNTHESIS AND APPLICATION OF ACRYLIC FILMS IN PAINT
AND VARNISH MATERIALS

Abstract. Copolymerizations of unsaturated compounds with different ratios of acrylic monomers were
synthesized. The synthesized copolymers exhibit good adhesion, flexibility and waterproofing performance may be
used in the paint industry. The behavior of the copolymers of MMA and BuMA and proven by IR spectroscopy. This
paper describes the synthesis, structure and properties of certain block copolymers. The practical application of
scanning electron microscopy used for investigation of materials.

Keywords: methyl methacrylate, butyl methacrylate, copolymers, paint, films, tensile strength, elongation at
break, shore hardness.

Introduction. Polymers based on methacrylic monomers have optical, mechanical properties, they
are biocompatible, easy to functionalize, that causes a wide application in various fields ranging from
coatings and ending medicine. This explains the need for controlled synthesis of polymers based on [1] of
the class of monomers.

Methyl methacrylate and butyl methacrylate copolymers are widely used adhesive compositions,
paint, varnish, materials for restoration work, due to its transparency, good film-forming properties, high
adhesion to various substrates, increased bio and weather. Block copolymers of the structure is used to
improve the compatibility of the polymer components in the solutions and the mixtures.

In this paper, the synthesis of new hydrophobic copolymers based on butyl methacrylate (BuMA) and
methyl methacrylate (MMA) investigated their physicochemical and surface properties. Methyl
methacrylate as a monomer contains a highly polar ester group, which confirms the hydrophilic nature
while the methylene and methane groups in the main chain and side chain support the hydrophobic nature,
respectively.

This work relates to paints and can be used to protect various surfaces in the home and in industry.
Methacrylic paint composition according to the first embodiment comprises a film-forming methacrylate -
acrylic organic soluble copolymer of butyl methacrylate with methyl methacrylate. This relates to the
production of coatings and can be used to generate protection against various external surfaces aggressive
action and giving the appearance of the corresponding products. Paints and coatings based on methacrylic
copolymers such as a copolymer of butyl methacrylate and methyl methacrylate are highly weather- and
light resistance [2]. This elastic coating resistant to shock, have good adhesion to the surface.

The structure of the copolymers block of is used to improve the compatibility of the polymer
components in the solutions and the mixtures. The thermal behavior of the copolymers is important to
predict the lifetime of materials. The aim of this work is to study of methyl methacrylate (MMA) with
butyl methacrylate (BuMA) by IR spectroscopy, SEM and physical-mechanical properties.

Experimental (Materials and apparatus). Methyl methacrylate, butyl methacrylate,
Azobisisobutyronitrile acid production company «Aldrich Chemical Co.» USA was used without further
purification and other chemicals as ethanol and acetone used in this experiment. Benzoyl peroxide (BPO)

— |4 ——
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(supplied by Melbourne), N,N-dimethyl-p-toluidine (DMPT) (supplied by Fluka) and hydroquinone (HQ)
(supplied by Merck) were used as purchased.

Synthesis of copolymers. In the ground-glass prepared monomer mixture of 450g methyl
methacrylate (MMA) mixed with 50g butyl methacrylate (BuMA) and a molar ratio of 90:10 after
assembly of the device in a three-necked reaction flask was charged with a stirred mixture of 100 g and
the reaction mixture was stirred for 10 minutes at stirring heated air bath to 800S. When the temperature
reached 500C, the supply of nitrogen or argon that extends almost to the surface of the reaction mass. Gas
flow rate was controlled clamp so that the bottle was held through an intermediate air bubbles. To the
residue was added a mixture of the dinitrile 0,5gr azobisisobutyronitrile acid (AIBN) and the stirrer and
dissolve with vigorous stirring. After dissolving the mixture and stirring the cooling slowly drop wise over
1 hr through the addition funnel administered initiator (Scheme 1).

Methyl methacrylate Poly methyl radical obtained by reacting a copolymer of methyl methacrylate
with methyl methacrylate according to the following scheme:

0
/\/\CH3 0 s
CHg Hac
H,C © / n
2 H,C o AIBN m °©
m + n —_— o o ©
CH,4 \

H3C CH3

P[MMA-co-BMA]
BMA MMA

Scheme 1 - General reaction for the synthesis of MMA/BMA copolymer

Copolymerization is carried out to syrup state. The mixture was then cooled in cold water, carefully
opened, and dissolved in acetone. Copolymers transferred to a beaker dissolved in acetone, the contents of
the solution was purified by precipitation in ethanol. This occurs because the copolymer is not soluble in
ethanol. Then they were dried in a pre-weighed Petri dish, first in air and then vacuum circuit drier.

Tests. This paper was carried out by IR spectroscopy on 65 Spectrum FT-IR spectral range between
4000 — 4500 cm™ and a scanning electron microscope "EVO 50 XVP" (Carl Zeiss) (Wolverhampton
Instruments) synthesized copolymers were filmed in different proportions. Experimental part [The tensile
properties of the copolymers and terpolymers cast films were measured by using MTS 10/M tensile testing
machine at a crosshead speed of 50 mm/min. An average of at least four measurements was taken, and the
1-kN load cell was used. Shore A, D hardness was measured using an indentation hardness tester
according to ASTM D2240-75.]

Results and discussion FT-IR spectra. Infrared spectroscopy method was used to solve the problem
in our research. It is one of the most informative methods for optical investigation of solids as well as
allows you to record the vibrations of the structure of molecules and surface groups of atoms, as well as to
observe the change in the chemical bonds in the process of adsorption of the reactants. With the help of
IR - spectroscopy we can determine the structure of molecules, as in the infrared region contains the
majority of the vibrational and rotational spectra of molecules.

For the determination of [3] components in the copolymers there should have a spectrum
characteristic, easily identifiable intense absorption bands by IR spectroscopy (see table 1).

Table 1 - The compositions of the copolymers obtained by IR - spectroscopy

IR - spectra, the oscillation MMA: BuMA MMA: BuMA MMA: BuMA
frequency 90:10, cm™! 50:50, cm™ 10:90, cm™!
1 2 3 4
CHa tension 2930 2955 2957
CH, CH> u CHj3 tension — 2874 2873
C=0 tension 1722 1722 1722
C=C bending 1434 1447 1464
CH;3 bending 1386 1385 1384
C-0O-C tension - 1267 1267
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Continuation of table 1
1 2 3 4
C-0O-C tension 1237 1238 1239
0=C-0O- tension 1142 1142 1143
—C—0O-C- tension 1061 1063 1063
—C-0O-C- tension — — 1019
—C—C-— tension 985 964 945
—C—C-— tension 840 844 844
C-—H bending 749 748 748
O-C-0 shears — — 517
O-C-0 shears 478 482 438

If any, by comparing the value of this peak with the gauge dependence of the peak intensity -
concentration of the component, it is possible to determine the content of the copolymer. The copolymers
synthesized based on MMA: BuMA were recorded IR spectra (figure 1).
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Figure 1 - IR spectra of copolymers based on MMA: BUMA
Composition [MMA]: [BuMA] mol.%: 90:10 (M1), 50:50 (M2), 10:90 (M3)
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The spectra of copolymers based on MMA: BuMA are characterized by an absorption band in the
band range 2874cm™ — 2873cm™ can be attributed to the stretching vibrations of aliphatic and by the
presence of methyl groups CH, CH; and CH3 bonds.

Meanwhile, the signal can be seen in 2957cm™ — 2930cm™ is the result sp® carbonyl monomer butyl
methacrylate and most intensive absorption bands esters [4] are in 1723cm™ — 1722cm™ stretching
vibrations of unsaturated carbonyl groups C=0.

Absorption band at 1434 cm™ — 1464 cm™ monomer spectrum [5] due to the presence of a double
bond C = C stretching vibrations and vibrations = CH - groups, with absorption bands in the region
1267cm™ - 1237cm™, 1142cm™ -1143cm™ u 1061em™ - 1063cm™ -C-O-C- ester group, indicating the
formation of a copolymer of MMA: BuMA. In the 1019 cm™ there is a series of four absorption bands,
which together with the strip in 790 cm™ are characteristic of methacrylate structure. Intensive pass band
frequency range 1019 cm™ - 790 cm™ and 2957cm™ — 2930cm™ traced in the spectra of all the samples.
The IR spectra of different ratios of copolymers were observed changes in the intensity of transmission
bands of carbonyl functional groups in all the samples, which allowed us to estimate the degree of
polymerization of MMA and BuMA [6]. The composition of the copolymers MMA: BuMA identified by
IR - spectra, which are stretching vibrations of the respective functional groups. The intensity of the bands
corresponding to the characteristic depends on the composition of the starting monomeric mixture. It is
clearly seen that the copolymer consists of units of different amounts of methyl methacrylate and butyl
methacrylate [7].

Scanning electron microscope (SEM). Scanning electron microscopy (SEM) to analyze the
materials have been widely used to solve specific scientific and technological problems due to their high
information content and reliability of the results of the study. The physical and mechanical properties of
the materials are determined by their microstructure which depends on the electronic structure, chemical
composition, and their fabrication technology [8].

2. MMA:BuMA 50:50

Signal A= SE1 i EMT = 10.00 kv Signal A = SE1
Fila Name = Satif = 3 WD = §0mm File Name = 4b tf

EHT = 10.00kV Signal A = SE1 Date :11 Nov 2014 P} <
WD= 55mm Fie Name = Meg = S00KX

Figure 2 - Images of copolymers based on MMA: BuMA obtained by the SEM method
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Different ratios of copolymers were evaluated by scanning electron microscopy. From figure 2 the
copolymers of MMA: BuMA are porous, and swelling due to a large capacity of the copolymers.

SEM images showed copolymers, species such as a structure that provides a large surface area for
improved adsorption. Structure existed small pores and is indicated for the better solubility. For the
copolymerization reaction of MMA: BuMA in different proportions structure was porous and irregular
look strong and changed the structure is not uniform.

Filler and fine aggregate. In this work, fine - dispersed calcium carbonate was used as a filler in
paint products, and fine quartz sand was used as a fine filler. Before using these fillers, they were dried at
105 ° C for 48 hours to remove moisture at least 0.1%. Table 2 presents the characteristics of the filler and
the fine aggregate [9].

Table 2 - Properties of filler and fine aggregate

Filler or fine aggregate Size Density Water content Organic
(pm) (20 °C, g/cm?) (%) impurities
Calcium carbonate <2.5 2.7 <0.1 Nil
Silica sand 106-121 2.61 <0.1 Nil

Preparation of copolymer syrups. Copolymer syrup was produced by dissolving copolymer
(MMA/BuMA) and BPO into MMA monomer at normal temperature (25°C). Then, a liquid component
was produced using MMA monomer, DMPT and HQ. BPO and DMPT were added at 1.5 and 0.75 parts
per hundred (pph) to syrup to act as initiator and accelerator, respectively. HQ was added in the syrup as
an inhibitor. Paraffin wax was as added 1% wt. of syrups. This copolymer syrup was then placed into the
liquid component mixed with ratio 10/90 % wt/wt to maintain the mixing ratio at 100% as shown in table 3.

Table 3 - Formulation of copolymer syrup for acrylic paint

Group Syrups &?ﬁiﬂi) (Liiﬁ?ﬁ?gm)
Syp10/M1 10 90

Group 1 Sypl0/M2 10 90
Sypl0/M3 10 90

Film preparation. Films were prepared by casting the acryl syrups on leveled surfaces and allowing
them to dry at room temperature for 3 hours. The films were stored in a desiccator at room temperature for
further characterization and measurements [10-11].

Mechanical Properties of polymer films. The mechanical properties of the copolymer films with
respect to the amount of MMA and BuMA are shown in figures 3-5.
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Figure 3 - Tensile strength of copolymer films as a function of MMA/BuMA content
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Figure 4 - Hardness of copolymer films as a function of MMA/BuMA content
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Figure 5 - Elongation at break of copolymer films as a function of MMA/BuMA content
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It can be seen that tensile strength increased with increasing amounts of MMA in the copolymer
(figure 1). MMA/BuMA (90/10) showed the largest tensile compared with MMA/BuMA (50/50). This is
presumably due to the increased hard segment contents (MMA) in the copolymer film. The elongation at
break was increased with increasing amount of BuMA as shown in figure 2. It may be due to the increased
in chain flexibility (BuMA). Similarly, hardness shore (A) was found to increase with increasing of MMA
content in the copolymer films as shown in figure 3 [12].

Conclusion. We have obtained a new synthetic copolymers based on methyl methacrylate (MMA)
and butyl methacrylate (BuMA), with use of the dinitrile as an initiator of Azobisisobutyronitrile acid
(AIBN).

The result of research, the molecular interaction with the MMA: BuMA liquid phase methacrylic
copolymer dispersions, which had a significant impact on the protective properties of the coatings.
Polyampholytic properties of cross linked copolymers of MMA: BuMA, partly due to the presence of
unsaturated groups and carboxyl methacrylate structure characteristic for which presence confirmed also
that by decreasing the content of the hydrophobic monomer MMA copolymers are obtained which are
insoluble in water. lonization of the carboxyl groups is a major contributor to the process of swelling and
aspirations to the distribution of solvent throughout the volume of the polymer network.

Studies have confirmed the effectiveness of dispersion paints using MMA: BuMA staft 50:50 mole. %,
can improve water repellency, resilient flooring, as well as to reduce the drying time of coatings to touch
on various mineral substrates [13].
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Study waterproofing properties of the films showed that the higher content of the copolymer
composed of MMA contributes to obtaining films with lower adsorption capacity and hence higher
waterproofing properties.

A.H. HypasidaeBa, E.W. Pycrem, I'.P. Caguesa, I'.A. CeiiT6exoBa,
A.C. TapmenbaeBa, M.C. KaaimaxanoBa, A.M. Erucunona, Y.T. OTbiHIINEBA

M.X. ynatu ateiHaars! Tapa3 MemilekeTTik yHUBepcuTeTi, Kazaxcran
AKPWJI YJIAIPJIEPIH CUHTE3EY )KOHE JIAK-BOSIY MATEPUAJIJAPBIHA KOJIIAHY

Annoranus. bepinren Makanana merrimerakpuiaat (MMA) nien Oytunmerakpuiat (BMA) xoHe Tiryrn arest
AUBH uHUIMATOPBIH KOCY apKbUIBI JKaHa MOJMMEpIIEpAl CHHTE3ZEN aly KOHE OJapIbIH HEeri3ri 3aHIbUIBIKTaphl
KapacThIpbULIbl. OChIFaH OailIaHbICThI ChIP-00sy MaTepHaapbl CaaachIHAAFbl O3EKTI MAcesIeHiH Oipi — eHepKacinTe
KOJIZIaHy YIIIH KaCHUEeTTepl KaKCapThUIFaH, JKblJIIaM KeOEeTiH, IKOJIOTHSIIBIK Ta3a, COJIbBEHTCI3 Oosynap any. Onemue
COJIbBEHTCI3 0OslyJlap peTiHAe SHOKCHIATI KOHE NOJNMYypeTaHabl OOsyjap YCHIHBUIFAH. AKpHJI OOsyJapbIHbIH
KYpaMbIH/Ja CY/bIH JKOHE OPraHHUKaJbIK epITKIIITep/iH 00JMaybl COJILBEHTCI3 0Osysap Jel aTajaThiH, KypaMbIHIa
yIlIlla OPTraHUKAaIbIK KOCBUIBICTAp ©T€ TOMEH OOJIaTBhIH OOsynapibl CHHTE3ZCI alyFa jKoHE (H3HMKa-MeXaHHKaJIbIK
KacHUeTTepl MEH IKOJIOTHSUIBIK CHITATHI )KaFbIHAH Ta3a, XKaKChl OHIM aayFa MYMKIHIIK Oepeti.

3eprTey TaKbIPHIOBIHBIH ©3eKTuIr. Ka3akcTaHHBIH KYPIIBIKTHIK KJIMMaT TYPiHIH T€3 ©3reprillTiriHe »oHe Kypaesi
THIPOTCOJIOTHSIIBIK JKaFiaiibiHa OalJIaHbICTBI, FHMaparrap MEH KYpBUIBICTApABI THAPOM3OJIILMSUIBIK KOPFay
MaHBI3IBI Oombin caHanmansl. Oceiran OaimaneicThl, Ka3akcTanma 60sy skaOBIHABUIAPEIH JaWbIHIAY, OJIAPMEH KaMTy
JKOHE OCHIHZIA OHAIPICTI JAMBITY — ©3€KTi MacemeNnep iy Oipi.

OHepKaCiIl OpKAIlIaH OTe JKOFaphl KCILTyaTAlMUIBIK KacHEeTTepre He )KaHa ChIp-00sy MaTepuaiapblH eHAIpyre
TaNmnbiHAAbl. AKpWIbl cbip-Oosiy Marepuanaapbl (CBM) Oipkarap Oara »KeTHec KacHeTTepre Me, OHbIH IIIiHe
aTMocdepara jxoHe KapbIKKa TYPAKTBUIBIFBI )KOHE CY MEH CliTiiepre Te3iMaiiiri 6ap.

7KyMbIc MaKcaTbl — SpTYpJli MOHOMEpPJIEPMEH KaHBIKIIAFaH METAKPHJIbII IIANbIpiIap — METHII METaKpUiIaThl
HETi3iHIe jkKaHa comojuMepiiep ainy. JKaHa COMOJMUMEpJiep HEri3iHae METHIMETAKpWiaT MeH OyTHIMETaKpHIaT
CHHTE3/Iey KOHE OHBIH (DM3UKA-XMMUSIIBIK KAaCHETTEPiH 3epTTey. | MApOM30IALMIIBIK KacheTTepi 0ap akpuiar
00styJTapbIH KOJIaHyAaFbl OJIMMEPITi aKpUJIATTap HETi31H Iy IbIH TEXHOJIOTHSCHIH KYPY.

OPTYpIIi KaThIHACTAFHI JKaHa comonmMmepiep — MMA xone BMA cuHTe3meni, CoHai-aK (pu3nKa-XIMHUSITBIK
KacuerTepi 3eprrenai. Yiuipiep, cipHeiep NalblHAAy YIIIH CONOJMMEp KOJIAAHBUIABI, OJIApAbIH (H3HKa-MeXa-
HUKAJIBIK KaCHETTepi 3epTTEIl xKoHe OOy IbIH KYpaMbIHa dcepi KapacTHIPBUIIHL.

Herizri votmkernepi:

— ayram pet MMA-BMA Heri3iHze comomuMepiep 0acTankpl KOCIagarbl MOHOMEPIIH OpTYPJIi KATBIHACTAFBI
Maccaja 00c paguKaIabl CONOIUMEPIICHY 9/1iCi apKbUIBI CHHTE3EI];

— anpiaFad comosmmMep MK cnektpockomust omiciMeH cumaTTaniabsl. OChl ajbIHFAaH MOJIIMETTEp HeETi3iHe,
COIOJIMMEpIIEP KYPBUIBIMBI YChIHBUI/IBI;

— aJBIHFaH COMOJHMMEPIiH OeTKi KaOaThIHBIH MOPGOJIOTHICHIH 3€PTTEY YIIIH CKaHEPJICYII 3JCKTPOHIBIK
MHUKPOCKOII d/1ici KOJIIaHbLIIbI;

— aJBIHFaH comoymMepiepain yiarinepi COM oxiciMeH Taniay apKbUIbI MOHOMEPAIH 9pTYpJli KaTbIHACTapblHA
OaiimaHbICTHI, OeTKI KaOaThIHBIH MOP(OJIOTHACHIHAA alTapIIbIKTal aliblpMaIIBUIBIKTap Oap eKeHiH kepceTreni. byTun
METaKpHJIATBIMEH METHJI METaKpHJIaT HeTi3iH/Ie )KaHa COMoJuMepiepaiH GU3UKa-XUMHSUIIBIK KACHETTEPiH CUHTE3IeY
JKOHE 3epTTey. ByTHi MeTakpuiaTbIMeH METHJI METAaKpWIaT HeTi3iHJAe jKaHa COIOIMMEpIepaiH (u3MKa-XUMUSIIBIK
KAaCHETTEePiH CHHTE3AEY KOHE 3epTrey. MOHOMEpIIH OpTYpJli KAThIHACTAPHI MOJIMMEp OeJmeKTepiHiH MopgoIo-
THSACHIHA 9Cep eTETiHi 3epTTeNi;

— CHHTE3JIeNIeH CONoIuMepIiep YILipiep, akpuiiat cipHenepi, 005y sxaObIHIBUIAPBIH alTyAa KOAAHBUILIBL;

— akpwiaT OosyJapblH aly YLIIH KaTaau3aTopiap, TOJITBIPFBIIITAp KOonAaHbULABL —KaranmusaTtopiap
alftapibIKTail )kaObIHIapJIapIbIH KENTIPY YaKbIThIH KbICKAPTAThIHBI, a1 TOJITHIPFBIIITAD, 005y KENKEeH Ke3/le, OHIarbl
MOJMMEPAIH KOIl OTbpMayblHa ceOenmii OOoJaThIHBI, OPTYpPJl OPTaHbIH SCEpiHE TYPAKTBUIBIFBIH aPTTHIPATHIHBI,
MOJMMEPIIK KOMIIO3UTTIK MaTepualliap/blH MEXaHUKaJIbIK KaCHETTEePIH IKaKCapTaThIHbl HKOHE IIOJIMMEpIIiK
MaTepHualIapAbIH ©31HIIK KYHBIH TOMCH/ICTETIHI aHBIKTAJIJIBL,

— 3amaHayu (DU3MKa-MEXaHMKAIBIK 3€pTTey OAICTepl KOMEriMeH NOJMMEp YJAIpJIepiHiH >KoHE aKpHIIbIi
cipHenepiHiH (pU3NKa-MeXaHUKAJIbIK KaCHETTEePl aHBIKTAJIIbI, OHBIH iIIiHIE CO3BLIy OEpiKTLIIri, aKpIpay Ke3iHmeri
canbIcTeIpMatsl y3apysl, Llop Tocii G0WbIHIIA KATTBUIBIFEI 3€PTTEIIL.

Tyiin ce3gep: MeTWIMETaKpwiIaT, OyTHIMETaKpWIAT, COMOIUMepIep, 0osy, YImipiep, CO3bLTy OepiKTiiri,
XpIpay Ke3iHIeri calbIcTRIpMalsl Y3apysl, Lllop Tocimi GONBIHIIA KATTHUTBIFEL.

— 20 ——



ISSN 2224-5286 2.2020

A.H. HypasibdaeBa, E.W. Pycrem, I'.P. CagueBa, I'.A. CeiiT6exoBa,
A.C. lapmenbaeBa, M.C. KanmaxanoBa, A.M. Erucunona, Y.T. OTbIHIINEBA

Tapasckuii rocynapctBeHHbii yauBepcuret uM. M. X. Jlynaru, Kazaxcran

CUHTE3 U IPUMEHEHUE AKPUJIOBBIX IIVIEHOK
B IAKOKPACOYHBIX MATEPHUAJIAX

AHHOTanus. J[aHHAs CTAaThsl MOCBSIIEHA CHHTE3Y HOBBIX IIOJIMMEPOB, YCTAHOBICHUIO OCHOBHBIX 3aKOHOMEp-
HOCTEH MOITydeHHs COMOIMMEPOB Ha ocHOBe MeTmwiMeTrakpuiara (MMA) ¢ Oyrunverakpuinatom (BMA) ¢ 2,2-a30-
ouc-m3o0ytuponutpun (AVBH). B cBiI3um ¢ 3TuM, pemieHHe 3amadd IMONYyYSHHS SKOJIOTHYCCKH Oe30ITacHBIX
OBICTPOCOXHYIINX KpacoK (HE coAeprKallliie OpPraHHYeCKHe PACTBOPUTEIH) C YIyHIIEHHBIMH SKCIUTyaTallHOHHBIMU
XapaKTEpPUCTUKAMH TIPOMBIIUICHHOTO HA3HAUCHUS SIBIAETCA AaKTyaJbHOW B 00JAaCTH CO3[aHHSA JIAKOKPACOYHBIX
MarepuanoB. B mupe 0e3CONbBEHTHBIE Kpackd B OCHOBHOM IIPEACTABIEHBI SMOKCHAHBIMU M IIOJIHYPETaHOBBIMH
JIAKOKPAaCOYHBIMH MOKPHITAMHU. [Ipemiaraercst co3qanue akpuiIaTHBIX JAKOKPACOYHBIX MaTepHaIOB, HE COJEPIKALINX
OpraHUYecKue W BOJHBIC PACTBOPHUTEIM, TaK Ha3blBacMble O€3COIBBEHTHBIE KPACKH C OYEHb HU3KHUM COJlepKaHHEM
JICTYyYUX OpPraHn4eCKux COCﬂHHeHHﬂ, 4qTo IIO3BOJIACT coyeTrarhb OTJINYHBIC (I)I/ISI/IKO-MexaHI/I‘ieCKl/Ie )44
9KCIUTyaTallMOHHbIE XapaKTEPUCTUKH U SKOJIOTHYHOCTb.

B Kasaxcrane B CBA3M C PE3KO KOHTHHEHTAIBHBIM THIIOM KJIMMaTa M CIIOKHOH THAPOTEOJIOrHYecKOn
00CTaHOBKOM, THAPOU3OILIIINOHHAS 3alIUTa 3MAHIH M COOPY>KEHHH SIBIIETCSI HEOOXOTUMOMN Mepoil. B ¢Bs3m ¢ 3Tum
pa3paboTKa ruIPON30IALIHOHHBIX JJAKOKPACOYHBIX MTOKPBITHH SIBISETCS AKTyaIbHBIM.

[TpoMBINIUIEHHOCT HENPEPHIBHO CTPEMUTCS IMPOM3BOANUTH HOBBIE JIAKOKPACOUYHBIE MaTepHaibl C JIyUIIMMHU
9KCIIITyaTal[HIOHHBIMU CBOMCTBaMU. AKPHJIOBBIE JIAKOKPACOYHBIE MAaTEpHajbl 00JaJar0T PSOM IIEHHBIX CBOWCTB, B
TOM YHCIIe aTMOC(ep- H CBETOCTOHKOCTBIO, YCTOWYMBOCTHIO K BO3ICHCTBHUIO BOJBI M IIETIOYEH.

Heabio padoThl SBIAETCS CO3aHUE HOBBIX CONOIMMEPOB Ha OCHOBE HEHACBIIIEHHBIX METAKPHJIOBBIX CMOI —
METHUJIMCTaKpujiaTa ¢ pa3sjin4YHbIMU MOHOMCpPaMHU. CI/IHTCSI/lpOBaHI/Ie 1 HCCJICJOBAHHUEC (l)I/I3I/IKO-XI/IMI/I'-IeCKI/IX CBOWCTB
HOBBIX COIOJIMMEPOB Ha OCHOBE METHIIMeTaKpuiaTa ¢ OyTuimerakpuiaToM. [lonmyueHne nmoavMMepHON akpHiIaTHOW
OCHOBBI JIsA IIPUMCHEHU S B aKPUJIATHBIX KpaCcKax € TUHAPOU30JIAIIMOHHBIMU CBOMCTBaMH.

CuHTE3UpOBaHNE HOBBIX MOJIMMEPHBIX CBSI3YIOLUIMX M PEareHTOB NPHU PA3IMYHBIX COOTHOIICHHSX MOHOMEPOB
MMA-BEMA wu wuccienoBaHue HX (HU3UKO-XMMHUYECKAX CBOHCTB. CoOmoimMepbl OBUTM WCIIOJIE30BAHBI IS
NIPUTOTOBJICHUS IIJICHOK, CHPOIOB, 3aTeéM OBUIM M3y4YeHbl MX (PM3MKO-MEXaHMYECKHE CBOMCTBA W BIIMSHHE HX Ha
CBOMCTBA KpacoK.

OCHOBHBIE PE3YIIBTATHL:

- Bmnepsble nosyueHsl conosuMmepsl Ha ocHoBe MMA n BMA meronoM paaukalbHON NOJUMEpHU3ALMHU B
Macce ¢ pa3IUYHbIM COZIEPKAHUEM MOHOMEPOB B HCXOJHOM CMECH.

- Ilomydyennsle comomumepsl oxapakTepuzoBaHel MeTomamu MK-cmekrtpockormu. Ha  ocHoBaHum
MOJTY4EHHBIX JaHHBIX MPEATIOKEHa CTPYKTYPa HOIUMEPOB.

- I[J'IH HCCJIICAOBAHUA MOp(l)OJ'lOFI/ll/I IMOBEPXHOCTU IMOJYYCHHBIX COIIOJIUMEPOB 6bIJ'I HUCIIOJIb30BAH MCETO[
CKaHUPYIOILEeH 371eKTpOHHON MUKpockonuu (COM).

- CDM-aHanmm3 00pasloOB COIOJIMMEPOB YETKO II0OKa3bIBAIOT, YTO CYNIECTBYIOT 3aMETHBIE pa3iduus B
KOJINYECTBE MOHOMEPOB B 3aBHCHUMOCTH OT CTaJMM SKCIIEpUMEHTa. Pa3Hble COCTaBbl MOHOMEPOB BIHMSET Ha
MOP]OJIOTHIO YaCTHI] TTOJIMMEpa.

- CHHTE3WpOBaHHBIE HOBBIC COIOJMMEpPHBIC IUICHKH, AaKPWIATHBIE CHPONBI MOKHO HCIOJB30BAaTh B
JIAKOKPACOYHBIX MTOKPBITHAX.

- Jlnsg momydeHust akpuIIaTHBIX KPacoK OBLTH MCIIONIB30BaHBI KaTaIM3aTOPBl U HAIIOJIHUTENN. BBISIBIEHO, 9TO
KaTallM3aToOPbl 3HAYMTEIHLHO COKPAIIAIOT BPEMs BBICBIXAHUS JIAKOKPACOYHOTO MOKPBITHSA, KOIZIa KPacka BBICHIXAET,
TO HANOJIHUTENb HE JA€T MOJUMEPY OCAaXKAAThCsl, MOBBIIAIOT yCTOWYMBOCTh K BO3ACHCTBUIO PA3IMYHON CpEABbI,
YJIy4dIIAl0T MEXAHWYECKHE CBOMCTBA IOJMMEPHBIX KOMIIO3MLIHMOHHBIX MAaTEpHAIOB M CHHXKAIOT CTOUMOCTb
TMOJIMMEPHBIX MaTCpHUAJIOB.

- C MOMOIIBIO COBPEMEHHBIX (l)l/ISI/lKO-MexaHI/I'-IeCKI/IX METOA0B 6]:1.]'11/1 OIPCAC/ICHBI q)HSHKO-MeX&Hl/I‘leCKI/Ie
CBOICTBa AKPWJIOBBIX CHUPOIIOB U MNOJUMEPHBIX IJICHOK, B TOM YHWCJIE INPOYHOCTh HAa PACTAXKEHHUE, OTHOCUTECIILHOC
yUIMHEHHUE TIpU pa3pbiBe, TBepAoCTh 1o Lopy.

KiroueBble cji0Ba: MeTHIMETaKpwiaT, OyTHIMETaKpWiIaT, COINOJHMMEpHI, Kpacka, IUIEHKa, NPOYHOCTh Ha
pacTsbKeHHE, OTHOCUTENBHOE YAJIMHEHHE TIPH paspbiBe, TBepaocTh 1o Illopy.
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