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Pedepar:

1. IucepTalis NpucBsY€Ha OOCIIKEHHIO POJIi PO3YMHHUKA B paAyKaJbHil NogiMepursallii gieHiB mif nieo
[IepOKCUIY BOIHIO. [IpoBeIeHO IMPOKi JOCiIKEHHS KIHETUKY I10JliMepHr3allii B pi3HUX TUINAaX PO3YMHHUKIB i
BU3HAYEHHA NOPAIKIB peakuii moyiMepusallii 1o MOHOMEPY Ta iHiliaTopy. BUKOpUCTaHHA METOLY MHOKUHHOI
KOpeJIsLii 1O eKCIIePUMEHTAIbHUX PE3YJIbTATiB OO0 KiHETUKY ITOJIIMEPU3allii a0 MOKJIUBICTb 3HAWUTHU PiBHSIHHSA
GaraToriapaMmeTpoOBOi KopeJisiii, siIke BCTAHOBUJIO KiJIbKICHY 3aJIeXKHICTb IIapaMeTpiB NoJliMepusaliii Bif,
BJIACTMBOCTEY PO3YMHHUKIB. BukopucranHs midenux 14C cnmpTiB 10Ka3aso, o PO3YMHHMKY € KOMIIOHEHTaMU
iHILiI0BaJILHOI CUCTEMU 1 BXOIATH IO CKIIany ojiromepa. [IpoanasnizoBaHo yiTepaTypHi JaHi 1o peakuii iHiniroBanusa

B CUCTEMI, 1110 BUBYAETHCS, SIKi IPUBEJIN [0 BUCHOBKY IIPO HEANIEKBATHICTh iCHYIOUMX IOTJISAIIB HA LIeH NPOoLEC.



MeTtogamu BU3HAYEHHS PO3NOILTY 3a TUIaMu (PYHKLIOHAIBHOCTI Ta XiMIYHOTO aHaJIi3y TrifpOKCUIbHUX TPYI B
OJIiroMepax i3 3aly4eHHSIM TEPMOXiIMIYHUX Ta KBAHTOBO-XIMIYHMX PO3PaxXyHKiB BCTAHOBJIEHO, 1110 IEPBUHHI
pPaJuKaay YTBOPIOIOTHCS MPU Y3TOAKEHOMY PO3Majli IBOX 3B'SI3KiB B IOTPiIiHOMY KOMILJIEKCI [MOHOMepOODiHiljiaTop
(T1B)ooopo3unHHUK (ITIC)], a He Yepe3 po3snaj MOJIEKYJIM IEPOKCULY BOAHIO a00 ii KOMILJIEKCY 3 PO3UMHHUKOM. [laHi
KiIHETMYHOTI'O aleTUJIIOBAHHA TiAPOKCUIIBHUX I'PYII T Peaklii ypeTaHOYTBOPEHHS II0KA3aJIy, 110 TiIPpOKCUIIbHI IPYyIIN
B OJliroMepax HeekBiBasieHTHi. OsirofieHn, OTprMaHi B Pi3HUX CIIMPTax, IOKa3yIOTh Pi3HY peakLifiHy 3JaTHICTb B
PeaKllisix alleTUJII0OBaHHS Ta B PeaKllii ypeTaHOYTBOPEHHS YePe3 HasIBHICTb (DPAarMeHTIB CIIUMPTIB, B SIKKX
TiIPOKCUJIbHI TPYIIU NTOKA3YIOTh Pi3HY CXUJIBHICTD 1O KOMILJIEKCOYTBOPEHHSI 110 BOJHEBUX 3Bs13Kax. [IIy1sxoM aHanizy
JIiTEepaTypHUX Ta BIACHUX JAHUX i3 3aJIy4€HHSIM MOJIE€JIbHMX PO3PaxXyHKiB 3pD00JIEHO BUCHOBOK, 110 0OPUB
MaKkpopaJyKaliB BinbyBaeThCs He iX peKoMOiHalli€lo, a MIJIIXOM Ilepefayi laHIora Ha iHiliaTop nepokcug, BOJHIO 3
YTBOPEHHSM KiHLIEBOI MIPOKCUIILHOI TPyNU. 3allpOIIOHOBaHA HOBA CXEMa PafyKabHOI [oiMepu3salii fieHiB B

PO34MHAX CIUPTIB Mif Ii€lo IepoKCUAY BOLHIO, sIKa BpaXOBye BKa3aHi MeXaHi3MHU iHillilOBaHHS Ta OOPUBY JIAHIIIOTA.

2. The dissertation is devoted to the study of the role of solvent in the radical polymerization of dienes under the
influence of hydrogen peroxide (HP). A systematic study of the polymerization kinetics in various types of solvents
and the processing of its results on the basis of the principle of linearity of free energies by multiple correlation
analysis established the dependence of the initial polymerization rate on the characteristics of the solvents. This
dependence is described by a four-parameter equation that characterizes the influence of solvent parameters, the
most important of which was the electrophilic solvation of ET according to Reichardt. This parameter
characterizes the ability of a solvent molecule to interact with a hydrogen peroxide molecule, in which the oxygen
atom of the peroxide bond is the electron donor. The determination of the polymerization orders by the monomer
and the initiator showed that the orders of magnitudes exceed the values for ideal radical polymerization. This
indicates the formation of complexes between the components of the polymerization system. The use of alcohols
labeled with carbon 14C as solvents shows that their fragments are included into oligomers. The label functionality
was 0.5, regardless of the alcohol used, monomer conversion and molecular weight of the oligomers. This indicates
that alcohols are included at the initiation stage. In the range of molecular weights of about 2000, the total
functionality in the oligomers obtained in solutions of primary alcohols was close to 2, and in a solution of
isopropyl alcohol (IPA) - to 1.5. If we take into account that tertiary hydroxyl groups are not determined by the
acetylation method, then these results are consistent with the idea that the total functionality, taking into account
the label, is 2 in the oligomer obtained in IPA solution. The nonequivalence of hydroxyl groups in oligodienes was
demonstrated by spectral methods, as well as the reactivity of hydroxyl groups in acetylation and urethane
formation reactions. The decomposition of the HP-IPA complexes proposed by different researchers is not
realized under polymerization conditions. The only way to generate radicals proceeding with negative enthalpy is
the decomposition of the ternary monomer-initiator-solvent complex [butadienennoHPoooIPA]. The coordinated
decomposition of this complex in two bonds gives two hydroxyl-containing radicals and water:
HOCH2CH=CHCH2e + (CH3)2C*OH + H20. When using IPA, one of the radicals contains a tertiary hydroxyl group.
The formation of such a complex is confirmed by quantum chemical calculations, which showed that the formation
of the complex proceeds with positive energy relative to the sum of the energies of the individual components of
the system. Kinetic calculations performed using published data for reaction rate constants of individual
polymerization stages taking into account chain transfer reactions were performed. They showed that chain
termination is carried out through chain transfer by a macroradical to the HP initiator. In this case, a terminal
hydroxyl group and a hydroxyl radical in the oligomer are formed. It is this radical that transfers the chain to the
polymer with the formation of tri- and polyfunctional molecules. The use of all the results presented allowed us to
propose a new scheme for the radical polymerization of dienes in alcohol solutions under the action of HP. Its
fundamental difference from the previously proposed schemes lies in the method of generating primary radicals
through the decomposition of the ternary complex [monomernoninitiatorooosolvent], which involves the inclusion of
alcohol hydroxyl-containing fragments into the oligomers. Another difference is the way of chain termination,
which is carried out by transferring the chain by a macroradical to the HP. The inclusion of solvent fragments into
the oligomer at the initiation stage was also established when using labeled 14C acetone as a solvent. In this case,



the label functionality was 0.18-0.20 what is explained by decomposition of primary acetonyl radicals.
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