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2. Structural and non-equilibrium properties of polyvinyl alcohol solutions in dimethyl sulfoxide and water

Pedepar:

1. Incepraliist puCBA4Y€Ha €KCIIEPUMEHTAIIbHOMY JOCIIKEHHIO 0COOIMBOCTEN KOHLEHTPALiHO]I Ta
TeMIIepaTypHOi NOBeJiHKY MaKpOMOJIeKyJl noJiBiHinosoro cnupty (IIBC) y BogHUX Ta AUMETUIICYIb(POKCUTHUX
(IMCO) pozumHax, a Tako>XX BCTAaHOBJIEHHIO IPMPOAU 3MiHM y vyaci ¢iznyHux BiaactuBocteil po3uuHis [1BC. [lns
JOCJIIPKEHHS CTPYKTYPHUX 1 HEPIBHOBa)KHUX BJIACTUBOCTEN po34nHiB [IBC 3aCTOCOBaHI METO HU3bKOYACTOTHOI
LlieJIeKTPUYHOI CIIEKTPOCKOIIii, METOJ, KalliJIsIPHOI BiCKO3UMEeTPii, IIKHOMETPUYHUN METOI, METOLU MaTEeMaTUYHOTO
MogesoBaHHs. Onuc 3CyBHOI B'SI3KOCTi po36aByieHnx po3unHiB [IBC 37ilicHIOEThCS 32 IONIOMOT0I0 KOMipKOBUX
Mogesneil. Moziesib MAaKpOMOJIEKYJIN 3 BiTHOCHO TBEPIYM KOPOM Ta PO3PiAKEHOI Nepudepiero afeKBaTHO OIUCYE
apxiTekTypy MakpomoJieKyisipHux Kiayokis [IBC y IMCO Ta Bozi Ajist po36aBieHUX po34uHiB. Lle 1o3Boiisie

aJleKBaTHO BiZITBOpIOBaTH B'sI3KicTh po3unHiB [IBC sk QyHKIIiI0 TeMIIepaTypH Ta KOHLEHTpallii BIPUTYJI IO 3Ha4Y€Hb



06’eMHOI KOHLeHTpalii makpomosekysn 0<0.5. Ynepiue 3apeecTpoBaHO JOBrOTPUBAJi KOJIMBAHHS Y Yaci
IlieJIeKTPUYHOI IPOHUKHOCTI KOHLIEHTpOoBaHUX po34uHiB [1BC y IMCO, ski cBig4aTh Npo NepioguyHi 3MiHU
CTPYKTYpHY PO34MHY [10JIiMepy. 3allpONIOHOBAHO (Pi3UYHY MOJIEJIb, 3TiHO SIKOi 4aCOBi OCUMIIALI ies1eKTpUYHO]
IIPOHMKHOCTi KOHLIeHTpOoBaHUX po3unHiB [IBC y IMCO nops’s3yoTbcs 3 (POpMyBaHHSIM MiKPOHEOLHOPIIHOI
CTPYKTYPH PO34MHIB Ta crienudikoro ii pyiHanii. 3acTocoBaHa MOZeJb 3racalounx rapMOHIYHUX KOJIUBAHb,
BM3HAYEHO XapaKTEPHi Yacu XUTTS MiKpoHeogHopigHoCcTe! y po3unHax [IBC-IIMCO. BusBieHo icCHyBaHHS
IO/IiIGHOCTI MK ITPOLlecaMy BCTAaHOBJIEHHS piBHOBaru y pozunHax [1BC i po3ynHax olHOAaTOMHUX CIIAPTIB.
3acTOCOBaHO 3aKOH MOJiOGHOCTI /17151 ONIACY YaCOBUX 3aJI€XKHOCTE BCTAHOBJIEHHS PiBHOBAru y posunHax [1BC-
IOIMCO i rninepuH-BOga.

2. The thesis deals with determining the features of concentration and temperature behavior of macromolecules of
poly(vinyl alcohol) (PVA) in aqueous and dimethyl sulfoxide (DMSO) solutions based on experimental data, and
defines the nature of temporal changes in physical properties of PVA solutions. The method of low-frequency
dielectric spectroscopy, the method of capillary viscometry, the pycnometric method, and the methods of
mathematical modeling have been used to study the structural and non-equilibrium properties of PVA solutions.
The applicability of cell models for describing the viscosity of dilute PVA solutions has been established. The model
of a macromolecule with relatively hard core and rarefied periphery describes adequately the architecture of
macromolecular coils of PVA in dimethyl sulfoxide and water for dilute solutions. Those allow appropriate
reproducing of the viscosity of the PVA solutions as the function of temperature and concentration close to the
values of the volume concentration of the macromolecules 0<0.5. The author for the first time has recorded the
long-term variations in time of the dielectric permittivity of concentrated PVA solutions in DMSO which indicate
the periodic changes in the structure of the polymer solution. A physical model is proposed in which the time
oscillations of the dielectric permittivity of concentrated PVA solutions in DMSO are related to the formation of
the microheterogeneous structure of solutions. The model of fading harmonic oscillations has been constructed
and the characteristic life periods of the microinhomogeneities in the PVA solutions in DMSO have been
determined. There is a similarity between the processes of equilibrium determination in PVA solutions and
aqueous monoatomic alcohols solutions. The similarity law has been used to describe the time dependencies of
equilibrium determination in PVA solutions in DMSO and aqueous glycerol solutions.
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