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Pedepar:

1. Incepraris Ha 3000YTTSI HAYKOBOT'O CTYIEHS KaHJNATa XiMiYHUX HayK 3a crneljanbHicTio 02.00.06 - xiMis
BHCOKOMOJIEKYJIIPHUX CIIONYK. KuiBCbKUM HalioHanbHUM yHiBepcuTeT iMeHi Tapaca llleByenka MOH VYkpainy,
Kuis, 2021. luceprauis npucBsY€Ha CUHTE3Y Ta AOCJIIP)KEHHIO BJIACTUBOCTEN a30€CTEPIB METAKPUIIOBOI KMCJIOTU Ta
nosiimepiB Ha iX OCHOBI AJ151 iHdDopMaliiHUX TexHOooriil. CUHTE30BaHO Ta JAOCiIKeHO 76 a300€H30IBMiCHUX
CIIOJIyK, 3 HUX 5 MOJI€JIbHUX TiPOKCia30CIIONyK 3 Pi3HUMU TJOHOPHO-aKLENTOPHUMU 3aMiCHUKaMU Ta 5 BiIIOBiIHUX
METaKpHUJIOBUX a30MOHOMePiB. Ha iX ocHOBI oep>kaHo 66 a300€H307IBMiCHUX METaKPUJIOBUX KOIIOJIiMEpiB 3
asnkinMmeTtakpuaaraMu. Cepell HUX METOLOM TEPMOIHILIIOBaHOI paAyKaabHOI Konosimepusawii ogepskaHo 30
KOIIoJliMepiB. MeTOIOM I0OJIiMEPaHaIOriYHMX [1IEPETBOPEHD BIIEPLIE OLEP>KaHO 36 HOBUX KOIOJIIMEPIB.
Asomnonimepu MaloTh y 6iYHOMY JIaHIII03i a300€H30/IbHUI (PPArMEHT, & TAKOXK aJIKiIbHI (P)parMeHTH Pi3HOI JOBKUHH,

KapOOKCHUJIbHI I'PYIM Ta BiJIbHI METaKpWJIOibHI OABIIHI 3B's13KK, 3[1aTHI 10 ¢poTOonOIiMepu3aliii Ipy ornpoMiHeHHi



Y®-cBiTsioM. V miBKax a3o0rosiMepis, 0gep>kaHuX MeTOA0M MOJIiMEPaHaJIOTiYHUX [1ePETBOPEHb, AOCIIIHKEHO
sBulle GOTOIHAYKOBAHOI ONITUYHOI aHI30TPOIII] Ta MOKJIMBICT iX 3aCTOCYBaHHS K POTOOPIEHTAHTIB pigKuX
KpucTaiis. [TokazaHo, 10 i3 30i/IbIIeHHSIM JOBKMHHI aJIKiIbHOTO (pparmeHTy Lux Konosaimepis Big ~-CH3 go -C10H21
IIpU ONPOMiHEeHHi JIiHIHO nosspu3oBaHUM YP-CBITIOM, BiIGyBaeThCs Nepexif, opieHTalii pifkoro KpucTaiy Bif
noxuJoi (st ~-CH3 Ta -C4H9) no romeorponHoi (g ~-C8H17 ta ~-C10H21). Ha ocHOBI oiep>kaHuX a3010JiMepiB
CTBOPEHO IOJISIpU3aLiliHO-YyTIMBI peecTpyloui cepeioBuILa AJ1s1 rojiorpadiyHoro 3anucy onTuyHoi ingopmarii ta
IOCJiIKEHO X BIIaCTUBOCTI IPU 3aIIMCY IOJI0rPam IJIOCKOTO XBUJILOBOTO (PPOHTY 3 NapaslesIbHOIO i
NepreHUKYJIIPHOIO NTOIIpU3alli€lo 3anuCyBaabHUX IPOMEHIB. Briepile BCTAaHOBIEHO MOKJIUBICTD HiICUIEHHS
[IOBEPXHEBOTO pesibedy IJIiBOK a30I10JIiMepiB, TeMIlepaTypa PO3MSIKIIIEHHS IKMX 6J113bKa 10 KiIMHATHOI, 3
BHUKOPYCTaHHSIM 30BHIIIHBOTO €JIEKTPUYHOIO I10J1s1, CTBOPEHOTO KOPOHHUM PO3PsIOM IIPU peecTpallii
NOJISIPU3ALIMHYX rojlorpam. Briepiie 3ariponoHOBaHO CIIOCi6 KepyBaHHS AU(PPaAKLiMHOK0 €(PEKTUBHICTIO
MOJISIpU3aLiiHUX TOJIOTPaM 3 BUKOPUCTAHHSIM 30BHIIIHBOTO €JIEKTPUYHOTO T0JI8, 11711 PEECTPYIOUUX CEPEOBULL, Ha
OCHOBI a30110J1iMepiB, TeMIIepaTypa pO3M'SIKIIEHHS SIKUX O6JIM3bKa 10 KiMHATHOI. [Ipu mociimpkeHHi peecTpyrounx
CepeloBHUII Ha OCHOBI a30110J1iMepiB, O4EP>KaHUX METOOM PaAUKaJIbHOI KOMOJiMepuU3allii BCTAaHOBJIEHO, 10 Yacu
3anmcy i penakcarii (36epiraHHs) noJspu3aLiitHIX roJorpam Ta BeJIMInHa ix gudpakiiiiHoi epeKTuBHOCTI
BM3HAYaIOTHCS NIPOLI€CAMU YTBOPEHHS TIOBEPXHEBOIO pesibey MOJIiMEepHUX IIIiBOK, TEMIIEPATypa PO3M IKIIEHHSI
SKuX 67113bKa 10 KiMHaTHOI, Npy (POTOiHAYKOBaHIl TpaHC-LUC i30Mepu3allii 6iuHNX a300€H30JIbHUX (PPArMeHTiB.
BcraHoBneHO 3Ha4YHe 3pOCTaHHA JUQPaKIifiHOl €e(DEKTUBHOCTI roJ0rpaM 3aBIsKU MiICUIEHHIO TTOBEPXHEBOTO
penbedy NoliMepHUX IJIIBOK Y 30BHIIHBOMY €JIEKTPUYHOMY M0JIi, CTBOPEHOMY KOPOHHUM po3psigoMm. Lie
3POCTaHHS BiIOyBa€THCS 3 OiIbIIOI0 MIBUAKICTIO [71s1 KOIIOJiMepPiB, a306€H30J1bHI (PparMeHTH SIKUX MalOTh OiJIbIINi
IWIOJIbHUI MOMEHT, i NPU3BOAUTD [0 30iIbIIEHHS Yacy peslakcallii 3anmucaHux rojsorpam. IlokasaHo, mo y
PEECTPYIOUMX CEpelOBUIIAX Ha OCHOBI a3010J1iMEPiB, TeMIlepaTypa PO3M SIKIIEHHS SIKUX [IePEeBUILy€E KiMHATHY,
mudpakuifina eeKTUBHICTb TOJI0IPaM He IIPOSIBJISE 3B'5I3KY 3 TEMIIEPATypPOIO PO3M'SIKIIEHHS [I0JIIMEPHUX ILJIiBOK.
[Ipu mocniKeHH] peeCcTpyounx CEPENOBUIL Ha OCHOBI a30I10JIiIMEPIB, OfEPKAHUX METOOM IOJIIMEPaHAIOTIYHUX
IIepeTBOPEHb BCTAHOBJIEHO, IO YaCU 3alMCy i peslakcalii noyisipusalifiHyux rojiorpaM Ta BeJIMYMHA iX 1@ pakuifiHoi
e(eKTUBHOCTI BU3HAYAIOThCS NpouecaMu GOTOIHAYKOBAHOI TPaHC-LMC i3omMepu3allii 6i4HNX a300€H30JIbHUX
(dparmeHTiB 6€3 YTBOPEHHSI [I0BEPXHEBOTo pesibedy rosimepHUX NaiBok. HasBHicTh aToma Br, sxuil ycknagHioe
TpaHC-LMC i3oMepu3allilo a30pparMeHTiB y >KOPCTKUAX MAaTPULSIX LUX KONOJIiMEPiB, NPU3BOAUTb 1O 3MEHILIEHHS

IPppakLiiiHOi ePEKTUBHOCTI 3allMCaHUX TOJIOTPAM.

2. The thesis is devoted to synthesis of azoesters of methacrylic acid and copolymers based on them for
information technologies. Synthesized and investigated 76 azobenzene containing compounds, 5 of them are
model hydroxyazocompounds with different donor-acceptor radicals and 5 corresponding methacrylic
azomonomers. On their basis, 66 azobenzene containing methacrylic copolymers with alkylmethacrylates were
obtained. Among them, 30 copolymers were obtained by the method of thermoinitiation radical copolymerization.
For the first time, 36 new copolymers were obtained by the method of polymer-analogous transformations.
Azopolymers contain an azobenzene fragment in the side chain, and also alkyl fragments of various lengths,
carboxylic groups, and free methacrylic double bonds capable of photopolymerization under action of UV-light. In
azopolymer films, obtained by the method of polymer-analogous transformations, are investigated the
phenomenon of photoinduced optical anisotropy and the possibility of their application for photoalignment of
liquid crystals. It has been shown, that with an increase in the length of the alkyl fragment of these copolymers
from -CH3 to -C10H21 under action of linearly polarized UV-light, occurs transition of alignment of liquid crystal
from tilted (for ~-CH3 and -C4H?9) to homeotropic (for -C8H17 and -C10H21). On the basis of the obtained
azopolymers, polarization-sensitive recording media for holographic recording of optical information have been
created and their properties have been investigated at recording holograms of a plane wavefront with parallel and
perpendicular polarization of the recording beams. For the first time, the possibility of enhancing the surface relief
of azopolymer films, which have the softening temperature close to the room temperature, has been established,
with use of an external electric field induced by a corona discharge at registration of polarization holograms. For
the first time, is proposed a mode of controlling the diffraction efficiency of polarization holograms with use of an



external electric field, for recording media based on azopolymers, which have the softening temperature close to
the room temperature. At researching of recording media on the basis of azopolymers, obtained by the method of
radical copolymerization, it has been established, that times of recording and relaxation (storage) of polarization
holograms and the value of their diffraction efficiency are determined by the processes of formation of the surface
relief of polymer films, which have the softening temperature close to the room temperature, at photoinduced
trans-cis isomerization of side chain azobenzene fragments. A significant increase of the diffraction efficiency of
the polarization holograms was established due to the strengthening of the surface relief of polymer films in the
external electric field created by a corona discharge. This increase occurs to greater speed for copolymers, the
azobenzene fragments of which have a larger dipole moment, and leads to increase of time of relaxation of
recorded holograms. It is shown that in the recording media based on azopolymers, the softening temperature of
which exceeds room temperature, the diffraction efficiency of holograms does not show any connection with the
softening temperature of polymer films. At researching of recording media on the basis of azopolymers, obtained
by the method of polymer-analogous transformations, it is established, that the times of recording and relaxation
of the polarization holograms and the value of their diffraction efficiency are determined by the processes of
photoinduced trans-cis isomerization of side chain azobenzene fragments without the formation of the surface
relief of polymer films. The Br atom presence, which complicates the trans-cis isomerization of azobenzene
fragments in the "hard” matrixes of these copolymers, leads to decreasing of the diffraction efficiency of the
recorded holograms.
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