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2 Clarivate
Analytics

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.

KasakcmaH Pecriybniukacbl ¥nmmbiK fbiribiM akademusicbl «KP YFA Xabapnapbi. Xumusi XoHe
MeXHOI02Usi cepusiChbl» FblbIMU XypHarnbiHbIH Web of Science-miH )aHanaHraH Hyckacbl Emerging
Sources Citation Index-me uHOekcmeryee KabbindaHraHbiH xabapnaliObl. byn uHOekcmery
bapbiceiHOa Clarivate Analytics komnaHusicbl XXypHanObl oOaH opi the Science Citation Index
Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday moacerneciH Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acrnawbinap
MeH Mekemerniepae KOHmeHm mepeHOiei MeH canacbiH ycbiHaodbl. KP ¥FA Xabapnapbl. Xumusi
JXKoHe mexHoroausi cepusicbl Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH
€eH e3eKkmi xoHe 6edendi XuMusrnbiK fblibiMOap 6olbiHWa KOHmMeHmke adandbirbiMbi30bl 6inndipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «M3eecmust HAH PK. Cepusi xumuu u mexHosoauui»
6b11 IpuHsIM 0151 uHOeKcuposaHusi 8 Emerging Sources Citation Index, o6HosneHHou eepcuu Web of
Science CodepxaHue 8 amom UHOEeKCUpoB8aHUU Haxo0umcsi 8 cmaduu paccMOMmpPeHUsi KoMraHueu
Clarivate Analytics dns danbHeliwezo npuHamus xypHana 8 the Science Citation Index Expanded,
the Socia1l Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science
rnpednazaem kKadyecmeo 8 enlybuHy KoHmeHma Ornsi uccriedoeameriel, asmopos, uddamernel u
yypexoeHul. BkrroyeHue Usgecmusi HAH PK e Emerging Sources Citation Index demoHcmpupyem
Hawy rnpuesepXeHHOCMb K Hauboriee akmyaribHOMY U 61usimesibHOMY KOHmMeHmMy Mo XUMUu4ecKum
Haykam Os1 Haue2o coobuwecmea.



bac penaxrop:
KYPBIHOB Mypar ’KypbIHyJibl, XMUs FBUIBIMIAPBIHBIH JOKTOPEI, mpodeccop, KP ¥FA akagemuri,
Kazakcran PecniyOnukacel ¥JITTBIK FBUIBIM akajeMuschiHbiH mpe3uaeHti, AK «/1.B. CokoiabCKuil aThIHIarbl
OTBIH, KaTaJlu3 )KOHE AIICKTPOXUMUSI HHCTUTYTHIHBIHY Oac aupektops! (Anmarel, Kazakcran) H = 4

Pepakuus ankacel:

9/IEKEHOB Cepra3bl MbIHKacapyabl (0ac pelakTOpAbIH OpbIHOAcaphl), XMMHUS FHUTBIMIAPBIHBIH
nokropel, ipodeccop, KP ¥FA akanemuri, «®utoxumusy» XaablKapaiblK FhUILIMH-OHIPICTIK XOJIUHTIHIH
nupextopsl (Kapararner, Kazakcran) H =11

ATABEKOB Baagumup EnoxoBud (6ac peakTop/IbIH OpbIHOACaphl), XUMHUS FHUTBIMIAPBIHBIH JOKTOPHI,
npodeccop, benapycy ¥FA akagemuri, Kana marepuaniap XUMHSChl HHCTHTYTBIHBIH KYPMETTi TUPEKTOPHI
(Mumnck, benapycs) H =13

CTPHAJ Mupocaas, mpodeccop, Uexus FbUIBIM aKaJIeMUSICHIHBIH JKCIEPUMEHTTIK OOTaHMKa
WHCTUTYTBIHBIH 3epTXxana meHrepyici (Omomoyr, Yexust) H = 66

BYPKITBAEB Myxam0eTKaau, XUMUS FhUIBIMAAPBIHBIH JOKTOPHI, mpodeccop, KP ¥FA akagemuri,
on-®apadu arbigarel Kaz¥Y Y-neiy Oipinmn npopextopsl (Anmarsl, Kazakcran) H = 11

XOXMAHH JIxxymut, Ceren ynuBepcuteriniH @PapmaneBruka (axynsreTinin DapMakorHo3us
kadenpaceiHbIH MeHrepymici, JKapaTbulbICTaHy FBUIBIMAAPBIHBIH ITOHAPAIBIK OPTAJIBIFBIHBIH JAHPEKTOPHI
(Ceren, Benrpusa) H = 38

POCC Camup, PhD nokrtopbl, Muccucunu yHUBEPCUTETIHIH OCIMIIK OHIMICPIH FBUIBIMH 3€pTTEY
WITTBIK opTajbiFbl, @apMaryst MexTeOiHiH podeccopsl (Oxedopa, AKII) H = 35

XYTOPSIHCKHAM Burammii, ¢unocopus pokropsr (PhD, dapmanesr), Peaunr yHHBEpCHTETiHIH
npodeccopsl (Penunr, Aurus) H = 40

TEJITAEB baraar bypxanOaiiyibl, TeXHHWKa FBUIBIMJIAPBIHBIH TOKTOPHI, mpodeccop, KP ¥FA
KoppecnonieHT-mymeci, Kazakcran Pecriyonmukacet MHaycTpust s)koHe HHPPAKYPBUTBIMJBIK 1AMy MUHUACTPIIT]
(Anmarsl, Kazakcran) H=13

DAPYK Acana Jlap, Xammap anme-Mamkuna LIsiFeic MequimmHa KoyuteKiHIH mipodeccopsl, Xammapa
yauBepcutetinig LLbirpic MmequnmHa dakynereri (Kapaun, [Tokicran) H =21

DA3DBIJIOB Cepik JIpaxmeTyiibl, XMMHUs FBUIBIMIIAPBIHBIH TOKTOPHI, ipodeccop, KP ¥FA akaxemuri,
OpraHukaiblK CHHTE3 XOHE KOMIp XMUMHICHI MHCTUTYTHI JUPEKTOPBIHBIH FBIIBIMU KYMBICTAp KOHIHAETI
operabacaps! (Kaparanasr, Kazakcran) H = 6

KOPOBEKOBA Illapuna 7Kopo0eKKbI3bl, XUMHS FBUIBIMIAPBIHBIH JOKTOPHI, Tpodeccop,
Keiprezcran ¥FA akagemwuri, KP ¥FA Xwumusg jkoHE XUMHSUIBIK TeXHOJMOTHS HMHCTUTYTH (bimrkek,
Keiprescran) H = 4

XAJIMKOB [Ixypa6aii XaaukoBUY, XUMHUS FBUIBIMAAPBIHEIH JTOKTOPHI, mpodeccop, Taxikctan FA
akagemuri, B.M. Hukutia ateiaaarsl Xumust nHCTUTYTH ([yman6e, Toxikcran) H =6

DGAP3AJIMEB Barug Memkuaoribl, XUMUsi FHUIBIMIAPBIHBIH JOKTOPHI, Tpodeccop, ¥F'A akagemwri
(baxy, O3ipbaiixan) H =13

T'APEJINK Xempaa, dunocodus noxropsr (PhD, xumus), Xambikapaibslk Ta3a xKoHE KOJAaHOAIbI XUMUS
OJIaFbIHBIH XUMUS ’KOHE KopiaraH opta Oemiminig npesuaenti (Jlongon, Aarmus) H = 15

«KP ¥F'A Xabapaapbl. XuMus K9He TeXHOJIOTHS CepPUChD»
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Menmrikrenymni: «Kazakcrtan PecrmyOnmukachlHBIH YATTBIK FRUTBIM - akameMmusicbD» PKbB (Anmarer K.).
Kazakcran PecrmyOnmukachlHBIH AKmapaT >KOHE KOFAMIBIK AaMy MHHHCTPIITIHIH AKIapar KOMHTETiHIIE
29.07.2020 x. 6epinren Ne KZ66VPY00025419 mep3iMmik OachUIBIM TipKEyiHE KOWBLITY Typajbl KyoliK.
TaxbIpBINTHIK OAFBITBI: OP2AHUKANLIK XUMUS, OEUOPaHUKANbIK XUMUS, KAMAau3, 1eKMpPOXUMUSL JHCIHE
KOppo3us, hapmayesmuKaniblk Xumus HcaHe mexHoi02usLap.

Mep3iMIimiri: )KpUTBIHA 4 PET.

Tupaxsr: 300 gana.

Penaxiusanaeig MekeH-kaibl: 050010, Anmars! K., IlleBuenko xemr., 28, 219 6e:., Ten.: 272-13-19
http://chemistry-technology.kz/index.php/en/arhiv

© Kazakcran PecryOnukacbHbH Y ITTHIK FRUTBIM aKaieMusichl, 2022

Penmaknusaeig Mekerkaiibl: 050100, AnMatel K., KonaeB k-ci, 142, «J1.B. CokoJIbCKHI aThIHIAFbI OTBIH,
KaTaiu3 KOHE MEKTPOXUMUS MHCTUTYTE AK, xab. 310, Tem. 291-62-80, dakc 291-57-22, e-mail:orgcat@
nursat.kz
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I'maBHBI penakTop:
KYPUHOB Mypat )KypunHoBu4, JOKTOp XUMHUECKUX HayK, ipodeccop, akanemuk HAH PK, npesunent
HanmonansHoit akagemun Hayk PecrnyOnuku Kazaxcran, reHepanbubiil qupekrop AO «HCTUTYT TOTUMBA,
katanuza u snexrpoxumuu uM. J[.B. Cokonbekoro» (Anmarsl, Kazaxcran) H = 4

PepakumnonHasi kosterus:

AJIEKEHOB Cepra3sl MpbIH:kacapoBu4  (3aMECTHTENb IJIABHOTO PEIaKTopa), AOKTOP XUMHUYECKUX
HayK, ipodeccop, akagemuk HAH PK, nupekrop MexayHapoaHOTO HayYHO-ITPOM3BOACTBEHHOTO XOJIIMHTA
«Durtoxumus» (Kaparanaa, Kazaxcran) H=11

ATABEKOB B gagumup EHOk0oBHMY (3aMECTHTENh IIABHOTO PENAKTOpa), JOKTOP XUMHUYECKHX Hayk,
npodeccop, akaneMuk HAH benapycw, mnodeTHslii aupekrop MHCTUTyTa XMMHUH HOBBIX MarepuasioB
(Mumnck, benapyces) H =13

CTPHA/l Mupocaas, mnpogeccop, 3aBeaylomuil JabopaTtopreil WHCTUTYyTa OKCIEepPUMEHTATbHON
6oranuku Yenickoit akagemun Hayk (Onomoyt, Yexus) H = 66

BYPKUTBAEB Myxam0eTkaJ/u, TOKTOp XUMHYECKUX HayK, mpodeccop, akanemuk HAH PK, Ilepssrit
npopexrop KasHY umenn anp-Papadu (Anamarsl, Kazaxcran) H =11

XOXMAHH xymnut, 3aBenyrommii kadenpoir dapmakornosun DapmarieBruueckoro (axkymnprera
Yuusepcutera Cerena, AUPEKTOp MeXAUCIUIUIMHAPHOTO IIeHTpa ecTecTBeHHbIX Hayk (Cerex, Benrpus)
H=38

POCC Camup, noxtop PhD, mpodeccop Ilkonbr ®apmaiiuu HalMOHAIBHOIO IIEHTPA Hay4HBIX
WCCIIEZIOBAaHUH PACTUTEIBHBIX MPOAYyKTOB YHUBepcuTeTa Muccucunu (Oxcdopn, CIIA) H = 35

XYTOPSIHCKHUM Buranmii, noxrop ¢unocopun (Ph.D, dapmaresr), npodeccop VYempepcurera
Peaunra (Penunr, Aurms) H = 40

TEJIBTAEB barnar bypxan6aiiy/jbl, JOKTOp TEXHHUYCCKHUX HayK, MPodeccop, WICH-KOPPECTIOHICHT
HAH PK, MunuctepctBo Unaycrpun n nadpactpykryproro pazsutusi Pecriyonukn Kazaxcran (Anmarsl,
Kazaxcran) H =13

DAPYK Acana [lap, npodeccop xomiemka Boctounoit Meauimabl Xamaapa anb-Mamkuna, Gakyibrer
Bocrounoit menumas! yauBepcuteta Xamaapaa (Kapaum, [lakucran) H =21

®A3BIJIOB Cepuk /IpaxmeTroBHY, TOKTOp XHMHYECKHMX Hayk, mpodeccop, akagemuxk HAH PK,
3aMEeCTUTENb IUPEKTOpa 1Mo HaydHOl padore MHCTUTYyTa oprannyeckoro cuHTe3a u yriexumun (Kaparannga,
Kazaxcran) H=6

KOPOBEKOBA Illapuna 7Kopo0ekoBHa, JOKTOp XMMHUYECKHMX HaykK, mpodeccop, akamemuk HAH
Keiprescrana, Mactutyt xumnn u xumuuaeckoid texnonorun HAH KP (bumikexk, Keipreiscran) H = 4

XAJIMKOB Jl:kypa6aii  XaJuKoBHY, JOKTOp XMMHYECKHX Hayk, mpodeccop, akagemuk AH
Tamxukucrana, Muactutyt xumun nmenu B.M. Hukutuna AH PT ([lyman6e, Tamxuknucran) H =6

GAP3AJIMEB Barug Memkua oribl, JOKTOp XHMHYECKHX Hayk, npodeccop, akagemunk HAHA
(baxy, Azepbaiimkan) H =13

T'APEJIMK Xempaa, noktop ¢umocodpun (Ph.D, xumus), npesugaent Otaena XUMUU U OKpYXKarolien
cpenbl MexXIyHapoIHOTO CO03a YNCTO u npukiaaaoi xumud (Jlonnon, Aurmus) H =15

«H3Bectust HAH PK. Cepusi XuMHH ¥ TEXHOJIOTHID».
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PecrryOmuku Kazaxcran» (. AiMater).
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© HammonanbHast akagemust Hayk PecrryOnuku Kaszaxcran, 2022
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Editor in chief:
ZHURINOV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of NAS RK, general director of JSC “Institute of fuel, catalysis and electrochemistry named after
D.V. Sokolsky (Almaty, Kazakhstan) H =4

Editorial board:

ADEKENOY Sergazy Mynzhasarovich (deputy editor-in-chief) doctor of chemical sciences, professor,
academician of NAS RK, director of the international Scientific and production holding «Phytochemistry»
(Karaganda, Kazakhstan) H = 11

AGABEKOY Vladimir Enokovich (deputy editor-in-chief), doctor of chemistry, professor, academician
of NAS of Belarus, honorary director of the Institute of Chemistry of new materials (Minsk, Belarus) H = 13

STRNAD Miroslav, head of the laboratory of the institute of Experimental Botany of the Czech academy
of sciences, professor (Olomouc, Czech Republic) H = 66

BURKITBAYEV Mukhambetkali, doctor of chemistry, professor, academician of NAS RK, first vice-
rector of al-Farabi KazNU (Almaty, Kazakhstan) H =11

HOHMANN Judith, head of the department of pharmacognosy, faculty of Pharmacy, university of
Szeged, director of the interdisciplinary center for Life sciences (Szeged, ungary) H = 38

ROSS Samir, Ph.D, professor, school of Pharmacy, national center for scientific research of Herbal
Products, University of Mississippi (Oxford, USA) H =35

KHUTORYANSKY Vitaly, Ph.D, pharmacist, professor at the University of Reading (Reading, England)
H=40

TELTAYEV Bagdat Burkhanbayuly, doctor of technical sciences, professor, corresponding
member of NAS RK, ministry of Industry and infrastructure development of the Republic of Kazakhstan
(Almaty, Kazakhstan) H = 13

PHARUK Asana Dar, professor at Hamdard al-Majid college of Oriental medicine. faculty of Oriental
medicine, Hamdard university (Karachi, Pakistan) H =21

FAZYLOYV Serik Drakhmetovich, doctor of chemistry, professor, academician of NAS RK, deputy
director for institute of Organic synthesis and coal chemistry (Karaganda, Kazakhstan) H =6

ZHOROBEKOVA Sharipa Zhorobekovna, doctor of chemistry, professor, academician of NAS of
Kyrgyzstan, Institute of Chemistry and chemical technology of NAS KR (Bishkek, Kyrgyzstan) H = 4

KHALIKOYV Jurabay Khalikovich, doctor of chemistry, professor, academician of the academy of
sciences of tajikistan, institute of Chemistry named after V.I. Nikitin AS RT (Tajikistan) H =6

FARZALIEV Vagif Medzhid ogly, doctor of chemistry, professor, academician of NAS of Azerbaijan
(Azerbaijan) H= 13

GARELIK Hemda, PhD in chemistry, president of the department of Chemistry and Environment of
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A.N. Nurlybayeva, E.I. Rustem*, M.S. Kalmakhanova, K.K. Tortayev, M.N. Omarova

Taraz University named after Dulati, Kazakhstan, Taraz.
E-mail: rustem_ergali@mail.ru

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 curing process, pot-life and curing time, compressive 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. 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 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, pot-life and curing time,
compressive strength, water absorption.

A.H. Hypasi6aesa, E.U. Pycrem*, M.C. Kanmaxanosa, K.K. Topraes, M.H. OmapoBa

Hynaru ateiaaarsl Tapa3 yHusepcureti, Kazaxcran, Tapas.
E-mail: rustem_ergali@mail.ru

METAKPHUJI CONOJIMMEPIHIH CUHTE3I )KoHE OHBIH BOAYJIAPTA KOJIJIAHBIJTY bl

AHHOTaIus1. AKpHI MOHOMEPJIEPiHIH KaThIHACBIHAA OPTYPIIl KAHBIKIIaFaH KOCBHUIBICTAPABI COTIOIUMEPIIEY
apKbUIbl cuHTe3aenai. CHHTE3aeNTeH COMoIMMepiiep KaKCchl aAre3usiFa, HUITIIITIKKE )KoHE CY OTKI30eUTIH
KacuerTepre ue, Oy onapabl 0osly KoHE JlaK ©HEepKaciOiHAe KoiJaHyra MyMKiHIIK Oepeni. By seprrey
comojuMep yHTarsl MeH MMA MoOHOMepiHeH jKacaifaH akpui CipHeci HerisiHaeri OosyabslH (u3nka-
MeXaHHMKaJbIK KaCHeTTepiH 3eprreyre apHanraH. Metunmerakpunar (MMA) xone Oytunmerakpunar (BMA)
HETi31HJer] COMoMUMep YHTAaKTaphl KOJAaHbUIABL. bostyFa apHaiaFaH akpuJil CipHe KocTalapbIHbIH (PU3HKAJIBIK-
MeXaHHMKaJbIK KACUETTEpiHEe COMOIMMEep YHTarbl MeéH MMA MOHOMEpiHiH KaThIHACHIHBIH 9Cepi 3epTTEeNIl.
ChIHaK Kyprizy OapbIChIHAA KbI3MET €Ty Mep3iMi MEH KaTalo YaKbIThl, CHIFBUIY OEpIiKTUIIri, CyAbl CIHIpY
KaueTTepi 3eTTeN i. AJIIHFaH HOTHKeNep OOMbIHILA aKpHIT YILIipiaepi pU3HKaJIbIK-MEXaHUKAIIBIK KACUETTEpiHe
COMOJMMEP/iH MOHOMEPITIK KYpaMbl FaHa eMec, COHbIMEH KaTap MM A MoHOMepi cOnmonuMepIiH KaTbIHACKI Ja
ocep eteTiHiH Oaiikanapl. Metunmerakpuiatr (MMA) sxone OyTunmetakpunatr (BMA) Herizinaeri comonumep
KOCBUIBICTApbl MAaKPOPaJUKaIAbl MHULIHAATOP SMICIH KOJNAAaHy apKbUIbl aJIbIHIBI. AKPHIAL 00sly YIaipiaepaiH
(U3UKAIBIK KOHE MEXaHUKAJIBIK KaCHETTepiHe MOHOMEPII KOMIO3UIMSIAPIBIH 9CEPIH 3epTTey YLIIH aKpuil
MOHOMEPJIEPIHIH 9PTYPil KaTbHACH JalbIHAAIAbI. AJIBIHFaH HOTHXKeNep OolbiHIIA comomumepreri MMA
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YJIECiHIH KOFapblUlaybIMeH (hM3MKa-MEXaHUKAJIbIK KAaCHETTepAiH JKaKcapraHblH KepceTTi. OpmaH KeliH
(u3MKaIBIK-MEXaHUKAJIBIK KAaCHETTepiH ©3TepTeTiH, O3/IriHEeH KaTaThlH KOHE epiTKiuici3 Oosynap YLIiH
opTypai KareiHacTa MMA MoHOMepi 6ap akpuil CHpOIITapbIH OHAIPY YILUIH ajbIHFAH COMOIUMED JIATEKCTEPiH
naianany apKbUIb )KYMBIC KE€H ayKbIMJIBI TYPIE 3epTTeni. by 3eprreyne mwaiisip perinae MMA MoHOMepiHe
(MMA:BMA) cononumep epitinzici 6ap akpuil CipHeHiH (HU3HKa-MeXaHUKAIbIK KAaCHETTePl KapacThIPbUIBI.

Tyiiin ce3mep: MeTnnMeTakpuiat, OyTHIMETaKpUIIaT, CONONUMeEpep, 005y, KbI3MET €Ty Mep3iMi jKoHe
KaTako yaKbIThl, CBIFBUTY OEPIKTUIIT1, CY/bI CIHIPY.
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CHUHTE3 METAKPUJIOBOI'O COIIOJIUMEPA 1 EI'O IPUMEHEHHUE B KPACKAX

AHHOTanus. bbulM CHHTE3MpPOBAaHBI CONOJUMEPHI HEHACHIIMIEHHBIX COEIMHEHUH C pa3iMYHbIMU
COOTHOUICHUSIMH aKPUJIOBBIX MOHOMepoB. CHHTE3MPOBAHHBIE COMOIUMEPHI 00IaaloT XOpollel aaresuei,
FHOKOCTBIO M THUAPOU3OISIMOHHBIMUA CBOWCTBAMH W MOTYT OBITh HCIOJNB30BaHbl B JIAKOKPACOYHOH
MIPOMBIIIUIEHHOCTH.

Hacrosmiee nccnenoBanue mocBAmeHo GpU3NKO-MEXaHHYeCKUM CBOHCTBaM aKpUIIOBOW CHPOITHON KPacKH,
M3TOTOBJIEHHON W3 mopolmika coroaumepa 1 MMA-moHoMepa. Takxke HCMONB30BalIMCh CONOJIMMEpPHBIE
MOPOLIKK Ha 0cHOBe MeTunMmeTakpuinara (MMA) u Oytunmerakpuiara (BMA).

B pabote nccrnenoBano BIUSHHE COOTHOLICHMS MOPOLIKAa comonumepa K MoHomepy MMA Ha ¢duznko-
MEXaHHYeCKHE CBOICTBA CMecel akpHJIOBOIO CHpOTIa ISl JAKOKPACOYHBIX MOKPBITUH. VcnbITaHus BKITIOYaIN
IIPOLIECC OTBEPKJEHUS, CPOK T'OJXHOCTU U BpeMs OTBEPXKICHUS, IIPOYHOCTh HA CXKATHUE, BOJOIOIVIOLIEHUE.
Pesynbrarel mokazanu, 4To Ha (DU3MKO-MEXaHHMUECKHUE CBOMCTBA aKPHIOBBIX IUICHOK BIHMSET HE TOJBKO
MOHOMEPHBIM COCTaB CONOJMMEpa, HO M COOTHolIeHHe cononnmepa k MMA-MoHomepy. ConoiaumepHbie
JaTeKchl Ha ocHOBe MeTmiMeTakpwiara (MMA) u Oytunmerakpuiara (BMA) ¢ ucnonb30BaHHEM TEXHOIOTUH
MaKpOpaAHKaIbHOTO HHUIIMATOPA. Pa3nuyHble COOTHOIIEHHS aKPUIIOBBIX MOHOMEPOB OBLITH pa3padoTaHbl A
HCCIIEIOBAHUS BINSHUS MOHOMEPHBIX KOMIO3UIUHI Ha (PU3MKO-MEXaHNYECKHEe CBOWCTBA aKPHIIOBBIX IIEHOK
JUTSL HAHECEHUSI KPacoK.

Pesynbrare! nmokaszanu, 4To (U3MKO-MEXaHUUECKUE CBOWCTBA YAYUIIAIOTCS ¢ yBenuueHneM noiu MMA B
cononuMepe. PaboTa Obuta TOMOTHUTENBEHO PACIINPEHa, BKIIOYHB MPUMEHEHUE MOTYYEHHBIX COMOIUMEPHBIX
JIATEKCOB JIJIs TIOJIY4YEHHUsI aKPUIIOBBIX CHPOIIOB, COAEPKAIMX pa3nuyHoe coaepxkanrne MMA-MoHOMepa, A
CaMOOTBEPKIICHHUS U U3MEHEHUST (PH3UKO-MEXaHHMYECKHX CBOMCTB Kpacku 0e3 pacTBOpUTEINEH.

B aTom nccnenoBanuy ObLUTH OLIEHEHBI aKPUIIOBBIE CUPOTIBI ¢ pacTBOpoM cononuMepa MMA (MMA/BMA)
B KQUECTBE CMOJIBI U (PU3UKO-MEXaHUYECKHE CBOMCTBA CHPOIIOB.

KiiioueBble cjioBa: MeTHIMETaKpUiIaT, OyTHIMETAKPUIIAT, COTIOTMMEPBI, Kpacka, CPOK CIIY>KObI U BpeMsl
OTBEPKICHUS, IPOYHOCTh Ha CIKATUE, BOAOIOINIOLICHUE.

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=CH,) as shown in Figure 1. The nature of the R and R’ groups
determines the properties of monomers and their polymers [1].

f-carbon atom a- carbon atom
H \1 B EH/ carbonyl carbon
H” =0
/
O
SR

Figure 1. Structure of acrylic polymers
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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 200°C. 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, modification 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 field. 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 films 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 purification 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 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 80°C. When the temperature reached
50°C, 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.

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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Scheme 1. General reaction for the synthesis of MMA:BMA copolymer [§]
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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 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.

Preparation of floor 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. 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)
Sypl0/M1, M2, M3 10 90
Group 1 Sypl5/M1, M2, M3 15 85
Syp25/M1, M2, M3 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)
F-Sypl10/M1,M2,M3

Group 1| F-Sypl15/M1,M2,M3 100 150 100 1 0.75 5
F-Syp25/M1,M2,M3

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.

ACRYSIRUP
i Paraffin Layer :
Hardener Mixing » Application » Polvmerization »| Cured Resin
Fillers [

Scheme 2. Curing process of floor paint
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Hardener (benzoyl peroxide), filler (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, paraffin wax migrates and forms a thin film on the surface. The paraffin wax film shuts
off oxygen going into the coating layer. Free radicals react first 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 films are very tough and have excellent physical performance.

2. Pot-life and curing time. Pot-life and curing time of floor 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 floor 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 floor paint. From results, it can be seen that, the pot-life and curing time of
floor paint that containing F-Syp25/M1 (10% MMA) was longer than those of that containing F-Syp25/M3
(90% MMA), while the floor paint that containing F-Syp25/M2 (50% MMA) 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 MMA:BMA) is lower those containing copolymer syrups
F-Syp25/M1 (10:90 MMA:BMA) and copolymer F-Syp25/M2 (50:50 MMA:BMA) syrups respectively.

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

is illustrated in Figures 3.
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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 floor paint as the content of
MMA in copolymer syrup (MMA:BMA) is increased. However, the compressive strength of floor decreased
with increasing the amount of copolymer in acrylic syrups that mixed in floor paints. Based on Figure 3, it
was observed that floor 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 floor paint containing copolymer 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. 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 floor 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 SiO,* from sand and Ca** from CaCO, 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 x 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.
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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 absorption of floor
paint based on copolymer F-Sypl0/M3 is lower than those that of floor 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
MMA:BMA) is lower those containing copolymer syrups F-Syp25/M1 (10:90 MMA:BMA) and copolymer
F-Syp25/M2 (50:50 MMA:BMA) syrups respectively. This is attributed to the increase of hard segment
(MMA) in floor paint.

2. The compressive strength of floor paint containing copolymer 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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