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OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

NAS RK is pleased to announce that News of NAS RK. Series of chemistry and technologies 
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new 
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics to be 
accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts 
& Humanities Citation Index. The quality and depth of content Web of Science offers to researchers, 
authors, publishers, and institutions sets it apart from other research databases. The inclusion of 
News of NAS RK. Series of chemistry and technologies in the Emerging Sources Citation Index 
demonstrates our dedication to providing the most relevant and influential content of chemical 
sciences to our community.

Қазақстан Республикасы Ұлттық ғылым академиясы «ҚР ҰҒА Хабарлары. Химия және 
технология сериясы» ғылыми журналының Web of Science-тің жаңаланған нұсқасы Emerging 
Sources Citation Index-me индекстелуге қабылданғанын хабарлайды. Бұл индекстелу 
барысында Clarivate Analytics компаниясы журналды одан әрі the Science Citation Index 
Expanded, the Social Sciences Citation Index және the Arts & Humanities Citation lndex-ке 
қабылдау мәселесін қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар 
мен мекемелерге контент тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. Химия 
және технология сериясы Emerging Sources Citation lndex-ке енуі біздің қоғамдастық үшін 
ең өзекті және беделді химиялық ғылымдар бойынша контентке адалдығымызды білдіреді.

HAH PK сообщает, что научный журнал «Известия HAH PK. Серия химии и технологий» 
был принят для индексирования в Emerging Sources Citation Index, обновленной версии Web of 
Science Содержание в этом индексировании находится в стадии рассмотрения компанией 
Clarivate Analytics для дальнейшего принятия журнала в the Science Citation Index Expanded, 
the Socia1 Sciences Citation Index и the Arts & Humanities Citation Index. Web of Science 
предлагает качество в глубину контента для исследователей, авторов, издателей и 
учреждений. Включение Известия HAH PK в Emerging Sources Citation Index демонстрирует 
нашу приверженность к наиболее актуальному и влиятельному контенту по химическим 
наукам для нашего сообщества.
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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences 
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new 
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics to be 
accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts 
& Humanities Citation Index. The quality and depth of content Web of Science offers to researchers, 
authors, publishers, and institutions sets it apart from other research  databases.  The  inclusion  of 
News  of  NAS  RK.  Series  of  geology  and  technical sciences in the Emerging Sources Citation 
Index demonstrates our dedication to providing the most relevant and influential content of geology 
and engineering sciences to our community.

Қазақстан Республикасы Ұлттық ғылым академиясы «ҚР ҰҒА Хабарлары. Геология және 
техникалық ғылымдар сериясы» ғылыми журналының Web of Science-тің жаңаланған 
нұсқасы Emerging Sources Citation Index-те индекстелуге қабылданғанын хабарлайды. Бұл 
индекстелу барысында Clarivate Analytics компаниясы журналды одан әрі the Science Citation 
Index Expanded, the Social Sciences Citation Index және the Arts & Humanities Citation Index-ке 
қабылдау мәселесін қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар мен 
мекемелерге контент тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. Геология және 
техникалық ғылымдар сериясы Emerging Sources Citation Index-ке енуі біздің қоғамдастық 
үшін ең өзекті және беделді геология және техникалық ғылымдар бойынша контентке 
адалдығымызды білдіреді.

НАН РК сообщает, что научный журнал «Известия НАН РК. Серия геологии и технических 
наук» был принят для индексирования в Emerging Sources Citation Index, обновленной версии 
Web of Science. Содержание в этом индексировании находится в стадии рассмотрения 
компанией Clarivate Analytics для дальнейшего принятия журнала в the Science Citation Index 
Expanded, the Social Sciences Citation Index и the Arts & Humanities Citation Index. Web of 
Science предлагает качество   и  глубину   контента   для   исследователей,  авторов,  
издателей  и  учреждений. Включение Известия НАН РК. Серия геологии и технических 
наук в Emerging Sources Citation Index демонстрирует нашу приверженность к наиболее 
актуальному и влиятельному контенту по геологии и техническим наукам для нашего 
сообщества.
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Бас редактор: 
ЖҰРЫНОВ Мұрат Жұрынұлы, химия ғылымдарының докторы, профессор, ҚР ҰҒА академигі, 

Қазақстан Республикасы Ұлттық ғылым академиясының президенті, АҚ «Д.В. Сокольский атындағы 
отын, катализ және электрохимия институтының» бас директоры (Алматы, Қазақстан) H = 4

Редакция алқасы:
ӘДЕКЕНОВ Серғазы Мыңжасарұлы (бас редактордың орынбасары), химия ғылымдарының 

докторы, профессор, ҚР ҰҒА академигі, «Фитохимия» Халықаралық ғылыми-өндірістік холдингінің 
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АГАБЕКОВ Владимир Енокович (бас редактордың орынбасары), химия ғылымдарының докторы, 
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СТРНАД Мирослав, профессор, Чехия ғылым академиясының Эксперименттік ботаника 
институтының зертхана меңгерушісі (Оломоуц, Чехия) H = 66

БҮРКІТБАЕВ Мұхамбетқали, химия ғылымдарының докторы, профессор, ҚР ҰҒА академигі, 
әл-Фараби атындағы ҚазҰУ-дың бірінші проректоры (Алматы, Қазақстан) H = 11

ХОХМАНН Джудит, Сегед университетінің Фармацевтика факультетінің Фармакогнозия 
кафедрасының меңгерушісі, Жаратылыстану ғылымдарының пәнаралық орталығының директоры 
(Сегед, Венгрия) H = 38

РОСС Самир, PhD докторы, Миссисипи университетінің Өсімдік өнімдерін ғылыми зерттеу 
ұлттық орталығы, Фармация мектебінің профессоры (Оксфорд, АҚШ) H = 35

ХУТОРЯНСКИЙ Виталий, философия докторы (PhD, фармацевт), Рединг университетінің 
профессоры (Рединг, Англия) H = 40

ТЕЛТАЕВ Бағдат Бұрханбайұлы, техника ғылымдарының докторы, профессор, ҚР ҰҒА 
корреспондент-мүшесі, Қазақстан Республикасы Индустрия және инфрақұрылымдық даму министрлігі 
(Алматы, Қазақстан) H = 13

ФАРУК Асана Дар, Хамдар аль-Маджида Шығыс медицина колледжінің профессоры, Хамдард 
университетінің Шығыс медицина факультеті (Карачи, Пәкістан) H = 21

ФАЗЫЛОВ Серік Драхметұлы, химия ғылымдарының докторы, профессор, ҚР ҰҒА академигі, 
Органикалық синтез және көмір химиясы институты директорының ғылыми жұмыстар жөніндегі 
орынбасары (Қарағанды, Қазақстан) H = 6

ЖОРОБЕКОВА Шарипа Жоробекқызы, химия ғылымдарының докторы, профессор, 
Қырғызстан ҰҒА академигі, ҚР ҰҒА Химия және химиялық технология институты (Бішкек, 
Қырғызстан) H = 4

ХАЛИКОВ Джурабай Халикович, химия ғылымдарының докторы, профессор, Тәжікстан ҒА 
академигі, В.И. Никитин атындағы Химия институты (Душанбе, Тәжікстан) H = 6

ФАРЗАЛИЕВ Вагиф Меджидоглы, химия ғылымдарының докторы, профессор, ҰҒА академигі 
(Баку, Әзірбайжан) H = 13
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одағының Химия және қоршаған орта бөлімінің президенті (Лондон, Англия) H = 15

«ҚР ҰҒА Хабарлары. Химия және технология сериясы»
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Редакцияның мекен-жайы: 050010, Алматы қ., Шевченко көш., 28, 219 бөл., тел.: 272-13-19
http://chemistry-technology.kz/index.php/en/arhiv
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nursat.kz
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SYNTHESIS OF METHACRYLIC COPOLYMER AND ITS APPLICATION IN PAINTS
 
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 present study deals with the physico-mechanical properties of acryl 
syrups paint, which are made from copolymer powder and MMA-monomer. Copolymer powders were used 
based on methyl methacrylate (MMA) and butyl methacrylate (BMA). The effect of copolymer powder to MMA 
monomer ratio on the physico-mechanical properties acryl syrup mixes for paint applications was investigated. 
Testing included сuring process, рot-life and curing time, сompressive strength, water absorption. The results 
showed that, not only monomer composition of the copolymer but also the ratio of copolymer to MMA-
monomer affected the physico-mechanical properties of acrylic films. Сopolymer latexes based on methyl 
methacrylate (MMA) and butyl methacrylate (BMA) using macroradical initiator technique. Different ratios 
of acrylic monomers were designed to investigate the effect of monomer compositions on physico-mechanical 
properties of acrylic films for paint application. The results showed that the physico-mechanical properties 
improve with an increase in the proportion of MMA in the copolymer. The work was further extended to 
include the application of the obtained copolymer latexes to make acrylic syrups containing varying content of 
MMA-monomer to be self curing and modify physico-mechanical properties of paint solvent free.

Key words: methyl methacrylate, butyl methacrylate, copolymers, paint, рot-life and curing time, 
сompressive strength, water absorption.
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МЕТАКРИЛ СОПОЛИМЕРІНІҢ СИНТЕЗІ ЖӘНЕ ОНЫҢ БОЯУЛАРҒА ҚОЛДАНЫЛУЫ

Аннотация. Акрил мономерлерінің қатынасында әртүрлі қанықпаған қосылыстарды сополимерлеу 
арқылы синтезделді. Синтезделген сополимерлер жақсы адгезияға, иілгіштікке және су өткізбейтін 
қасиеттерге ие, бұл оларды бояу және лак өнеркәсібінде қолдануға мүмкіндік береді. Бұл зерттеу 
сополимер ұнтағы мен ММА мономерінен жасалған акрил сірнесі негізіндегі бояудың физика-
механикалық қасиеттерін зерттеуге арналған. Метилметакрилат (ММА) және бутилметакрилат (BMA) 
негізіндегі сополимер ұнтақтары қолданылды. Бояуға арналған акрил сірне қоспаларының физикалық-
механикалық қасиеттеріне сополимер ұнтағы мен ММА мономерінің қатынасының әсері зерттелді. 
Сынақ жүргізу барысында қызмет ету мерзімі мен  қатаю уақыты, сығылу беріктілігі, суды сіңіру 
қаиеттері зеттелді. Алынған нәтижелер бойынша акрил үлдірлері физикалық-механикалық қасиеттеріне 
сополимердің мономерлік құрамы ғана емес, сонымен қатар ММА мономері сополимердің қатынасы да 
әсер ететінін байқалды. Метилметакрилат (ММА) және бутилметакрилат (BMA) негізіндегі сополимер 
қосылыстары макрорадикалды инициатор әдісін қолдану арқылы алынды. Акрилді бояу үлдірлердің 
физикалық және механикалық қасиеттеріне мономерлі композициялардың әсерін зерттеу үшін акрил 
мономерлерінің әртүрлі қатынасы дайындалды. Алынған нәтижелер бойынша сополимердегі ММА 
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үлесінің жоғарылауымен физика-механикалық қасиеттердің жақсарғанын көрсетті. Одан кейін 
физикалық-механикалық қасиеттерін өзгертетін, өздігінен қататын және еріткішсіз бояулар үшін 
әртүрлі қатынаста ММА мономері бар акрил сироптарын өндіру үшін алынған сополимер латекстерін 
пайдалану арқылы жұмыс кең ауқымды түрде зерттелді. Бұл зерттеуде шайыр ретінде ММА мономеріне 
(MMA:BMA) сополимер ерітіндісі бар акрил сірненің физика-механикалық қасиеттері қарастырылды. 

Түйін сөздер: метилметакрилат, бутилметакрилат, сополимерлер, бояу, қызмет ету мерзімі және 
қатаю уақыты, сығылу беріктілігі, суды сіңіру.
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СИНТЕЗ МЕТАКРИЛОВОГО СОПОЛИМЕРА И ЕГО ПРИМЕНЕНИЕ В КРАСКАХ

Аннотация. Были синтезированы сополимеры ненасыщенных соединений с различными 
соотношениями акриловых мономеров. Синтезированные сополимеры обладают хорошей адгезией, 
гибкостью и гидроизоляционными свойствами и могут быть использованы в лакокрасочной 
промышленности. 

Настоящее исследование посвящено физико-механическим свойствам акриловой сиропной краски, 
изготовленной из порошка сополимера и ММА-мономера. Также использовались сополимерные 
порошки на основе метилметакрилата (MMA) и бутилметакрилата (БMA). 

В работе исследовано влияние соотношения порошка сополимера к мономеру ММА на физико-
механические свойства смесей акрилового сиропа для лакокрасочных покрытий. Испытания включали 
процесс отверждения, срок годности и время отверждения, прочность на сжатие, водопоглощение. 
Результаты показали, что на физико-механические свойства акриловых пленок влияет не только 
мономерный состав сополимера, но и соотношение сополимера к ММА-мономеру. Сополимерные 
латексы на основе метилметакрилата (MMA) и бутилметакрилата (БMA) с использованием технологии 
макрорадикального инициатора. Различные соотношения акриловых мономеров были разработаны для 
исследования влияния мономерных композиций на физико-механические свойства акриловых пленок 
для нанесения красок. 

Результаты показали, что физико-механические свойства улучшаются с увеличением доли ММА в 
сополимере. Работа была дополнительно расширена, включив применение полученных сополимерных 
латексов для получения акриловых сиропов, содержащих различное содержание ММА-мономера, для 
самоотверждения и изменения физико-механических свойств краски без растворителей.

В этом исследовании были оценены акриловые сиропы с раствором сополимера MMA (MMA/BMA) 
в качестве смолы и физико-механические свойства сиропов. 

Ключевые слова: метилметакрилат, бутилметакрилат, сополимеры, краска, срок службы и время 
отверждения, прочность на сжатие, водопоглощение.

Introduction. Acrylic polymer  is a strong, stiff, and transparent plastic material. Acrylic polymers are 
available in various colors and finishes. The major monomers of acrylic polymers belong to two families 
of ester-acrylate (R=H) and methacrylate (R=CH3) as shown in Figure 1. The nature of the R and R′ groups 
determines the properties of monomers and their polymers [1]. 

Figure 1. Structure of acrylic polymers



81

Volume 1, Number 450 (2022), 

Acrylic monomers are esters containing vinyl groups, i. two carbon atoms are linked to each other by two 
double bonds and are directly bonded to the carbonyl carbon atom.

Poly(methyl methacrylate) (PMMA) is by far the most common acrylic polymer. PMMA is hard, 
optically clear and has excellent weather resistance as well as high thermal stability and heat resistance. Most 
commercial acrylic polymers have excellent UV stability. Despite of its hydrogen atoms that are susceptible to 
oxidation, PMMA oxidizes under the exposure of shorter-wavelength UV but not under solar UV. Considering 
both thermal and thermally oxidative decomposition temperatures of PMMA, it can hardly decompose at 
temperature below 2000C. This contributes to its weather resistance properties as well. [2,3]

PMMA has superior scratch resistance when compared to other transparent plastics such as polycarbonate. 
It exhibits low moisture absorption capacity, good chemical resistance and superior dimensional stability.

Acrylic polymers, which are derivatives of acrylic or methacrylic acid, are synthesized by chain growth 
mechanisms, primarily free radical initiation. Acrylic ester polymers typically have good plasticity, which is a 
merit for pavement.

Thus, modifi cation of PMMA has attracted a great amount of attention from researchers all over the world, 
and the study of poly (methyl methacrylate) (PMMA) is a representative work in this research fi eld. In order 
to enhance its mechanical properties, scientists have developed various methods to prepare different types of 
PMMA through the copolymerization of MMA monomer with various types of vinyl monomers [4-6].

Authors [7] prepared copolymer latexes based on methyl methacrylate (MMA) and butyl methacrylate 
(BMA) using macroradical initiator technique. Different ratios of acrylic monomers were designed to 
investigate the effect of monomer compositions on physico-mechanical properties of acrylic fi lms for paint 
application. The results showed that, physico-mechanical properties increased with increasing the ratio of 
MMA in the copolymer. The work was further extended to include the application of the obtained copolymer 
latexes to make acrylic syrups containing varying content of MMA-monomer to be self curing and modify 
physico-mechanical properties of paint solvent free. 

Materials and methods. Methyl methacrylate, butyl methacrylate, Azobisisobutyronitrile acid production 
company «Aldrich Chemical Co.» USA was used without further purifi cation and other chemicals as ethanol 
and acetone used in this experiment. Benzoyl peroxide (BPO) (supplied by Melbourne), N,N-dimethyl-p-
toluidine (DMPT) (supplied by Fluka) and hydroquinone (HQ) (supplied by Merck) were used as purchased.

Main results and analysis. Synthesis of copolymers. In the ground-glass prepared monomer mixture of 
450g methyl methacrylate (MMA) mixed with 50g butyl methacrylate (BMA) and a molar ratio of 90:10 after 
assembly of the device in a three-necked reaction fl ask was charged with a stirred mixture of 100 g and the 
reaction mixture was stirred for 10 minutes at stirring heated air bath to 800С. When the temperature reached 
500C, the supply of nitrogen or argon that extends almost to the surface of the reaction mass. Gas fl ow 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.

The structure of the copolymer latexes based on methyl methacrylate (MMA) and butyl methacrylate (BMA) 
is shown in Scheme 1. The copolymer latexes were synthesized with different ratios (M1=10/90, M2=50/50 
and M3=90/10 respectively) using azobisisobutyronitrile (AIBN) as free radical initiator. The properties of the 
prepared copolymer latexes have been previously reported by authors [8].  The results showed that physico-
mechanical properties of the copolymer were increased by increasing the ratio of MMA in the copolymer 
latexes. 
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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 purifi ed by precipitation in ethanol. This occurs because the copolymer is not soluble in ethanol. Then they 
were dried in a pre-weighed Petri dish, fi rst in air and then vacuum circuit drier.

Preparation of fl oor paint. First, a copolymer was synthesized from the monomer MMA and BMA in various 
MMA:BMA ratios (M1 (10:90), M2 (50:50), M3 (90:10)). Then a syrup was prepared from them, which is 
shown in the table 1. below. Copolymer syrup was produced by dissolving copolymer (MMA/BMA) 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. Paraffi n wax was as added 
1% wt. of syrups. This copolymer syrup was then placed into the liquid component mixed with ratio 10/90, 
15/85 and 25/75% wt/wt to maintain the mixing ratio at 100% as shown in Table 1.

Table 1. Formulation of copolymer syrup for acrylic paint
Group Syrups Copolymer  (Powder, gm) MMA (Liquid, gm)

Group 1
Syp10/M1, М2, М3 10 90
Syp15/М1, M2, М3 15 85
Syp25/M1, М2, М3 25 75

Floor paint mixes were used to examine the infl uence of kinds of monomer and polymer with different ratio 
of monomer and amount of polymer on physical and mechanical properties of paint. Details of mixes are given 
in Table 2.

Acryl syrups were mixed manually with calcium carbonate, sand and pigment in room temperature. The 
viscosity of mixtures increases noticeably in few minutes due to the viscosity of acryl syrups. Adding to the 
mixture BO and mixed slowly for 2 minutes followed by adding DMPT. When the dough state was reached, 
the pastes were poured and placed in the glass mold with size 200 mm x 110 mm x 3 mm and allowed to cure 
in room temperature.  

Table 2. Formulation of fl oor paint

Group Name of mix Syrups  (gm) Sand (gm) Calcium carbonate (gm) BPO (gm) DMPT (gm) Pigment (gm)

Group 1
F-Syp10/M1,М2,М3

100 150 100 1 0.75 5F-Syp15/M1,М2,М3
F-Syp25/M1,М2,М3

Tests. The pot-life of fresh copolymer syrup was determined at 25°C according to the fi nger-touching 
method prescribed in KS F 2484. The curing time of acrylic fi lms was determined according to ASTM D5895. 
Compressive strength of the fl oor paint was measured according to KS F 2483 where the test specimens 
were prepared by placing the fl oor paint mixes in a 5x5x5cm mold (per KS F 2419), curing it at 20°C. Water 
absorption test was according to BS 1881-122:2011. 

Results: 1. Curing process. Acrylic syrups consist mainly of copolymer (MMA:BMA, the mechanism of 
curing process is shown in scheme 2.
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(MMA/BMA) 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, 15/85 and 25/75% wt/wt to maintain the mixing ratio at 100% as shown 
in Table 1.

Table 1. Formulation of copolymer syrup for acrylic paint

Group Syrups Copolymer
(Powder, gm)

MMA
(Liquid, gm)

Group 1
Syp10/M1, М2, М3 10 90

Syp15/М1, M2, М3 15 85

Syp25/M1, М2, М3 25 75

Floor paint mixes were used to examine the influence of kinds of monomer and polymer with different 
ratio of monomer and amount of polymer on physical and mechanical properties of paint. Details of mixes 
are given in Table 2.

Acryl syrups were mixed manually with calcium carbonate, sand and pigment in room temperature. The 
viscosity of mixtures increases noticeably in few minutes due to the viscosity of acryl syrups. Adding to the 
mixture BO and mixed slowly for 2 minutes followed by adding DMPT. When the dough state was reached, 
the pastes were poured and placed in the glass mold with size 200 mm x 110 mm x 3 mm and allowed to 
cure in room temperature.  

Table 2. Formulation of floor paint

Group Name of mix Syrups
(gm)

Sand
(gm)

Calcium 
carbonate

(gm)
BPO
(gm)

DMPT
(gm)

Pigment
(gm)

Group 1
F-Syp10/M1,М2,М3

100 150 100 1 0.75 5F-Syp15/M1,М2,М3

F-Syp25/M1,М2,М3

Tests. The pot-life of fresh copolymer syrup was determined at 25°C according to the finger-touching 
method prescribed in KS F 2484. The curing time of acrylic films was determined according to ASTM 
D5895. Compressive strength of the floor paint was measured according to KS F 2483 where the test 
specimens were prepared by placing the floor paint mixes in a 5x5x5cm mold (per KS F 2419), curing it at 
20°C. Water absorption test was according to BS 1881-122:2011. 

Results: 1. Curing process. Acrylic syrups consist mainly of copolymer (MMA:BMA, the mechanism 
of curing process is shown in scheme 2.

Scheme 2. Curing process of floor paint
Scheme 2. Curing process of fl oor paint
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Hardener (benzoyl peroxide), fi ller (calcium carbonate), and sand are mixed into the acrylic syrups to make 
a paste before applying. In the paste hardener reacts with another catalyst (N,N-dimethyl-p-toluidine) that is 
added in advance which decomposes to form free radicals. As soon as the paste is spread on a substrate to 
make a coating layer, paraffi n wax migrates and forms a thin fi lm on the surface. The paraffi n wax fi lm shuts 
off oxygen going into the coating layer. Free radicals react fi rst with the inhibitor and oxygen, then with MMA 
monomers. The monomers start to polymerize and the compound cures in 30 to 60 min. As acrylic polymer 
contains poly-functional-monomers, cured fi lms are very tough and have excellent physical performance.

2. Pot-life and curing time. Pot-life and curing time of fl oor paints are illustrated in Figures 2. As a result 
of the increased MMA content in copolymer MMA:BMA syrups, pot-life and curing time are decreased as 
shown in Figure 2. 

This is attributed to the increase of hard segment (MMA) in fl oor paint. Floor paint containing copolymer 
MMA:BMA showed lowest pot-life. The decreased in curing time and pot-life is due to the increased hard 
segment and crosslinking in the fl oor paint. From results, it can be seen that, the pot-life and curing time of 
fl oor paint that containing F-Syp25/M1 (10% МMA) was longer than those of that containing F-Syp25/M3 
(90% МMA), while the fl oor paint that containing F-Syp25/M2 (50% МMA) copolymer syrups reduced the 
pot-life and curing time.
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Figure 2. Pot-life and curing time of floor paint containing different content of copolymers (MMA:BMA), M1, M2 and M3.

It is well know that pot-life and curing time of floor paint is affected by the kind of polymers and 
monomers, and thickness of paint, temperature and humidity [9-13]. However, pot-life and curing time of 
floor paint that containing copolymer syrups F-Syp25/M3 (90:10 ММА:BMA) is lower those containing 
copolymer syrups F-Syp25/M1 (10:90 ММА:BMA) and copolymer F-Syp25/M2 (50:50 ММА:BMA) 
syrups respectively.  

3. Compressive strength. The compressive strength of floor paints using copolymer syrups 
(MMA/BMA) is illustrated in Figures 3. 

Figure 3. The compressive strength of floor paint based on copolymer syrups (MMA:BMA).
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It can be seen in Figure 38 that there is increase in compressive strength of fl oor paint as the content of 
MMA in copolymer syrup (MMA:BMA) is increased. However, the compressive strength of fl oor decreased 
with increasing the amount of copolymer in acrylic syrups that mixed in fl oor paints. Based on Figure 3, it 
was observed that fl oor paint that containing copolymer syrup (MMA:BMA) with ratio (90/10%) indicated 
the highest strength, 39,5 MPa for F-Syp10/M3, 37,2 MPa for F-Syp15/M3 and 30,6 MPa for F-Syp25/M3. 
The compressive strength of fl oor paint containing сopolymer syrup increased with increasing BMA. The 
compressive strength values of fl oor paint premixed with copolymer F-Syp10/M3 are higher than those of 
paints premixed with copolymer F-Syp25/M3. The increased in compressive strength is due to the low viscosity 
of copolymer syrup (MMA:BMA), high tensile strength and hardness.

Generally, compressive strength of fl oor paint affected by physico-mechanical propertied of polymers, 
including tensile strength and hardness [14].

In addition, COO groups copolymer (MMA:BMA) played important role in increasing the compressive 
strength where made complexation with SiО4

2- from sand and Ca2+ from CaCO3 as shown in scheme 3 [15].
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Figure 3. Compressive strength of sand and calcium ions in acrylic syrup

4. Water absorption. Dynamic wetting tests were performed on a Camtel CDCA-100F dynamic 
adsorption apparatus (Camtel, UK). Each sample was cut to a size of 1 cm × 5 cm with sharp scissors. When 
the specimen was immersed into water for 2 months, the weight of adsorbed water was detected and 
recorded. The dynamic water adsorption was plotted as a function of feed composition of acryl syrups of 
floor paints. The results of the water adsorption tests reveal the dynamic wetting behavior of the floor paints. 
The floor paints based on copolymer syrups (MMA:BMA) show a very low adsorption, as shown in Figure 
4. 

Figure 4. The water absorption of floor paint based on copolymer syrups (MMA:BMA)

Discussion. However, the water absorption of floor paint decreased with increasing the amount of 
MMA in copolymer backbone of acrylic syrup. For example, the water absorption for F-Syp10/M3 (90% 
MMA) is 0.01mg and for F-syp10/M1 (10% MMA) is 0.07 mg in-group 1.  However, the water absorption 
increased with increasing the amount of copolymer (MMA:BMA) in acrylic syrups. F-Syp10/M3 showed 
lowest water absorption. The decrease of water absorption may be due to the decrease in bubbles content, 
which in turn decrease the porosity and reduce in pore size of floor paints. On the other hand, the water 
absorption of floor paint decreased with increasing the content of MMA in acryl syrups a However, the water 
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Discussion. However, the water absorption of fl oor paint decreased with increasing the amount of MMA 
in copolymer backbone of acrylic syrup. For example, the water absorption for F-Syp10/M3 (90% MMA) is 
0.01mg and for F-syp10/M1 (10% MMA) is 0.07 mg in-group 1.  However, the water absorption increased 
with increasing the amount of copolymer (MMA:BMA) in acrylic syrups. F-Syp10/M3 showed lowest water 
absorption. The decrease of water absorption may be due to the decrease in bubbles content, which in turn 
decrease the porosity and reduce in pore size of fl oor paints. On the other hand, the water absorption of fl oor 
paint decreased with increasing the content of MMA in acryl syrups a However, the water absorption of fl oor 
paint based on copolymer F-Syp10/M3 is lower than those that of fl oor paint based on copolymer syrups 
F-Syp25/M1 respectively [16].

Conclusion. In this study, acrylic syrups with an MMA solution of copolymer (MMA:BMA) as a resin and 
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physico-mechanical properties of the syrups were evaluated. The results obtained in this study are summarized 
as follows: 

1. However, pot-life and curing time of floor paint that containing copolymer syrups F-Syp25/M3 (90:10 
ММА:BMA) is lower those containing copolymer syrups F-Syp25/M1 (10:90 ММА:BMA) and copolymer 
F-Syp25/M2 (50:50 ММА:BMA) syrups respectively. This is attributed to the increase of hard segment 
(MMA) in floor paint.

2. The compressive strength of floor paint containing сopolymer syrup increased with increasing BMA. 
The compressive strength values of floor paint premixed with copolymer F-Syp10/M3 are higher than those of 
paints premixed with copolymer F-Syp25/M3.

3. F-Syp10/M3 showed lowest water absorption. The decrease of water absorption may be due to the 
decrease in bubbles content, which in turn decrease the porosity and reduce in pore size of floor paints. On the 
other hand, the water absorption of floor paint decreased with increasing the content of MMA in acryl syrups. 
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