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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CleliaJai30BaHOi BYEHOI pazu): [l 26.001.25

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka

Kog 3a €IPIIOY: 02070944
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InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: Kuichkuil HauioHaIbHMI yHiIBEpCUTET iMeHi Tapaca
[lleByeHKa

Kopg 3a €IPIIOY: 02070944
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 31.25.15

Tema guceprauii:
1. BniuB 6y70BU 11OJIiIMETHHOBUX OAPBHUKIB HA paJuKaibHy [I0JiMEpU3allil0 METUIIMETaKPUJIATy B PO34MHI

2. Effect of polymethine dyes structure on the methyl methacrylate free radical polymerization in the solution

Pedepar:

1. BcTaHOBJIEHO 3aKOHOMIPHOCTI IIepebiry TepmoiHiliioBaHoi nonimepusanii MMA 3anexHo Bif, xiMiyHOi 6y10BH,
MOHHOTrO XapaKTepy MOJiMETMHOBUX GAPBHUKIB, IPUPOAM PO3YMHHUKA, KOHLEHTpalii, TeMnepaTypu. BusiBieHo, mo
[I0JIIMETUHOBI GApBHUKY 3aJI€5KHO Bifl XiMiuHOI OyZOBU MOXYTb SIK iHII{I0BaTH, TaK i iHribyBaTu
Tepmonosimepu3anito MMA 3a paiKaJbHMM MEXaHi3MOM HaBiTh y BiZICYTHOCTI CTaHZAPTHOTO iHiliaTopa.
[ToxazaHo, 110 AJ151 yTBOPEHHS BiJIbHOTO pajyKany HeooxinHo, mo6 B3MO 6apBHUKa Majla HUXKYY €Heprilo, HixX
aHasioriy"a opb6itans MMA. BcranosneHo, mo eneprist B3MO kaTioHHUX IIOJTIMETHHIB 3pOCTae Ipy MO0BKEHHI
[TOJIIMETUHOBOTO JIQHLIOTA, BiIXWJIEHHI €JIEKTPOHOLOHOPHOCTI TEPMiHANILHUX T'PYII Bifl CEpELHbOI, MiACHUIIEHH]
€JIEKTPOHHOI acumeTpii. lle 3yMoBIoe nocsabieHHs iHillilo4oi 34aTHOCTI KaTiIOHHUX 6apBHUKIB IIPU TAaKUX 3MiHax iX
ximiuHOi 6y0BU. [ToKa3aHo, 10 B aHIOHHUX i BHYTPIITHbOIOHHUX MEPOLiaHiHOBUX 3 TO3UTUBHOIO i HETATUBHOIO

COJIbBATOXPOMi€lo 6apBHUKIB eHepriss B3MO 3HauHO BuIla, HiXX y KaTIOHHUX OapBHUKIB, i IepeBUIy€e €eHepriio



B3MO MMA. ToMmy BoHM He iHiLIiI0I0Tb pafuKaJbHY NoJiMepu3alito MMA. BHYTpIlIHbOIOHHI CKBapUJIi€BI i

6oponunipoMeTeHOBi 6apBHUKY € CJ1abKMMU iHiliaTopamu nosiMepusaunii MMA y BificyTHOCTI i mpucyTHOCTI
iHilliaTopa, HE3Ba)XKal04M Ha Te, 110 BOHM MalOTh BUlli eHeprii BBMO Hixk MMA. TIpuriyckaeTscs, WO B JaHOMY
BUIAJIKy MOXYTb YTBOPIOBATHCh 0ipaiMKajy 32 PaXyHOK IIEPEHOCY €JIEKTPOHA Bif aKLIENITOPHOI 10 TOHOPHOI

YaCTUHU MOJIEKYJIN.

2. The mechanism of running of MMA thermoinitiated polymerization, depending on chemical structure, ionic
nature of polymethine dyes, solvent nature, concentration, temperature, was determined. It was revealed, that
polymethine dyes, depending on their structure, are able to initiate as well as to inhibit MMA thermoinitiated free
radical polymerization even when standard initiator is absent. It was shown, that highest occupied molecular
orbital (HOMO) of the dye has to have lower energy than analogous orbital of MMA, so as to the free radical was
produced. It was determined, that HOMO energy of the cationic polymethines grows in the following cases: the
polymethine chain lengthens, electron-donor ability of the terminal groups deviates from the average one, and
electron asymmetry increases. That leads to reduction of initiating ability of the cationic dyes under such changes
of their chemical structure. HOMO energy of anionic and intraionic merocyanic dyes with positive and negative
solvatochromism was shown to be much higher than in the case of cationic dyes and exceeds MMA HOMO energy.
Hence they do not initiate MMA free radical polymerization. Intraionic squarylium and borondipyrromethene dyes
are weak initiators of MMA polymerization both in presence of the initiator and in its absence, despite the fact that
they have higher HOMO energies than MMA. Formation of biradicals due to the electron transfer from the
acceptor part of the molecule to the donor one is assumed in this case.
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