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Pedepar:
1. lucepraniiina po60oTa MprUcBsAY€Ha CTBOPEHHIO CITYACTUX EMTOKCUIHUX ITOJIIMEPHUX HAHOKOMITO3UTIB 3 HEJiHiTHO
ontruyHuMu (HJIO) BracTUBOCTSIMU Ha OCHOBI AUTTILIMANIIOBOTO eTepy 6icdeHoy A, HaOBHEHOTO XpoModopamu
d1aBOHOJIBHOTO THUITY. JlOCiI’)KEHO 3aKOHOMIPHOCTI BIIUBY ONTUYHUX, TEPMIYHUX, MOP(]OJIOTIYHUX BIaCTUBOCTEN
Ha HeJIiHi1HO-ONTUYHI TapamMeTpy HallOBHEHUX €MOKCUIHUX MOJTiIMEPHUX HAHOKOMIIO3UTIB i BCTAHOBJIEHO
ONTHMMAaJIbHY KOHLIEHTPALlil0 HallOBHIOBAYa, 3a SIKOi He Bif0yBaeThCs 3HIWKEHHS HJIO akTUBHOCTI TakKMX MaTepiasiB.
Y nuceprauiiiHiii po60Ti Bepiue 6y OTPUMaHHi 1oJiiMepHi MaTepiany 3 BUCOKOIO HEJiHIHHO-ONITUYHOIO
aKTHBHICTIO Ha OCHOBi €IIOKCUAHOTO MOJIIMEPY, HAlIOBHEHOTI'O TPUPOAHUMU (JIaBOHOJIaMU (KBepLeTHH, (i3eTuH), a
TaKOX XiMiYHO MOIU(}PiKOBaHUM NPUPOIHUM (PIaBOHOJIOM (CYIb(POKBEPLETUHOM). 3a moromorow YO- i Bunnmoi
CIIEKTPOCKOIIi BUABJIEHO, 1110 MOJIEKYJIM HAIIOBHIOBAYIB, 32 YMOB OJI€P’KaHHS T0JIiIMEPHOTO KOMITO3UTY MOJIEKYJIN

icHyI0Tb IPMHANMHI Y 1BOX popMax: HEUTpasbHil Ta aHioHHIN. KinbKicHMI Iepepo3noia MiXK IMMH IBOMA



(opMam¥ 3 NMiBULIEHHSIM KOHLIEHTPALii XxpOMOQOPY B MOJIMEPHil MaTpULli IPU3BOIUTE 10 YTBOPEHHS aCOLaTiB 3
Pi3HOIO TIOJISIPHICTIO, 1110 00YMOBJIIOE Pi3HY CIIEKTPajIbHY MTOBEIiHKY M0JiMEPHUX HAHOKOMIIO3UTIB. BCTaHOBIIEHO,
110 IpU BMicCTi XpoMmodopy 6isbiie yum 20 mac. %, yTBOpEHi 0ro MoJieKyjlaMy acoLjiaTy NePeIKoKaloTh
OpieHTallii MOJIEKYJI HAIIOBHIOBAYa B €JIEKTPUYHOMY I10JIi KOPOHHOTO po3psay. BukoHaHi KBaHTOBO-XiMivHi
PO3paxyHKU MOJIEKYJISIPHOI TiNeprHossipu30BHOCTI (O) Pi3sHUX XpoMOoQOpiB (J1aBaHOJIBHOTO NOKA3ajHy, 10 HalbiblIe
3HAYEHH 11bOTro napamerpy mae 3,5,7,3 /,4 /-nenrarigpokcudaBoH(ksepueTyH, 0=3.03 x10-40). Tomy, 3 MeTOI0
nigsuieHHs: HJIO akTUBHOCTI HallOBHIOBa4a y poboTi OyB pO3po0JIeHN pesKrM XiMiYHOrO MOAM(IKyBaHHS caMe
3,5,7,3/,4/-neHTarigpokcru@aBoH 32 paxyHOK BBEJEHHS [I0 10r0 XiMi4HOI CTPYKTYPHU CYyJIb(OTPYIIH, SIKA 332 CBOEIO
IIPUPOJIOIO € akuenTopom [imporeny, a oTxe, Oyzie CIpUITUMe 30iJIbIIEHHIO HelleHTPOCUMETPIl MOJIEKYJIU
HAIOBHIOBAYa i TaKUM YMHOM Oyjie cripusiTu 36inbmeHH0 HJIO akTuBHOCTI XpoMOQOpy Ha MOJIEKYJISPHOMY PiBHi.
Merogamu I4-cnekrpockorii 1H Ta 13C SIMP cniektpockonii oBeieHO, 10 MOAM(piKyBaHHS BUXiIHOTO XpOMOpOpy
Binbysock B monoxkenHs C8 monexynu 3,5,7,3/,4 /-nenrarinpokcudnaBony ta 6ysio orpumano 3,5,7,3/,4 /-
neHrariipokcrudaaBoH-8-cynb(pOHOBY KUCIOTY. Byjio BCTaHOB/IEHO, 110 32 PaxyHOK XiMiYHOTO MOIMQiKyBaHHS
3,5,7,3/,4/-nenHrarinpokcudaBoHy IUISIXOM BBeJ€HHs CYIbQOrpyNu B nosioskeHHs C8 maHoro xpomodopy,
MOJIEKYJIM HAllOBHIOBAYa iCHYIOTb y BUIJIAI iOHHOI (popMu. Briepiie okasaHo, O Take XiMivHe MOAM(pIiKyBaHHs
KBEPLETHUHY ITPUBOAUTD [0 30iIbIIEHHS Til1epIIOJIIpU30BHOCTI XpoMOdOPY, a OTKE B CBOIO YEPTY i MAKPOCKOIIIYHUX
HJIO BnacTuBOCTEN NOJIIMEPHUX MaTepiasiB, 32 paxyHOK acolliallii i0HiB HallOBHIOBa4a. BCTaHOBJIEHA 3aJIEKHICTDb
MaKpOCKOIIYHOI NOJISIPU30BHOCTI IPYroro NopsiaKy (0(2)) nosiMepHUX HAHOKOMITO3UTIB i3 3,5,7,3/,4 /-
neHTarigpokcudaBony i 3,5,7,3 /,4 /-nenrarigpokcuduiaBoH-8-CyabPOHOBOI KUCIOTU Bifl KOHLIEHTpALi
HarnoBHIoOBayva. [Tokasaso, 110 Taka 3ajIe>KHICTb 11715 ToJliMepHUX HAHOKOMIIO3UTIB i3 3,5,7,3/,4 /-
IIeHTariipokcuQaaBoHy Mae eKCTpeMabHul xapakTep. To6To 3a KOHLeHTpalii HarnoBHIOBavYa 30 mac.% 3HaYEeHHs
0(2) MakcuMasbHe. 36iblIeHHS] KOHLIEHTpallii XxpoModOopy NpU3BOIUTb 40 3MEHIIEHHS 3Ha4eHb IIapameTpy 0(2). 3
iHImoro 60Ky, 36inbL1eHHs KOoHUeHTpatii 3,5,7,3 /,4 /-nieHTtarigpoxkcudaBon-8-cynbdoHoBoi kucaotu (5o 50 mac.%)
B I10JIIMEPHIl MaTpulli NPUBOJUTH 0 30i/bIIeHHs 3HaYueHHs 0(2). Lleit ¢pakT cBiguuTh po Te, 110 36i/1bLIeHHS
PO3MipiB acoliaTiB iOHHUX XPOMOOPIB, OiJIbII CIIPUsIE JUITOJIbHIN OpieHTali i BIJIMBOM MOJISPU3aLlii if,
BIUIMBOM CTPYMYy KOPOHHOTO PO3psifly, HiK MOJIEKYJI XpoMOGOPiB y HeNTpasbHii popmi. Takoxk NOCIiIPKEHO BIJIUB
KOHIIeHTpallii JaHux xpomModopiB B OJTIMEPHill MAaTPUIli Ha TaKi BIACTUBOCTI, SIK: CIEKTPaIbHi, TerioQi3nyHi,
CTPYKTYPHI BJIaCTUBOCTI, a TAKOX JOCJIiI)KEHHSI IEBHUX €KCIUlyaTallillHUX BJIACTUBOCTEN, SKi € BU3HAYJIbBHUMMU 17151
MaTepiasis, 0 BUKOPUCTOBYIOThCA y (POTOHIL Ta onTOENEKTPOHILi. [IpoBeneHi focaii)KeHHs Jal0Th NEPCIEeKTUBY
€(PeKTMBHOTO BUKOPUCTAHHS €MOKCUIHMX [10JiMePiB HAaIOBHEHUX XpoMOdopamu (p1aBaHOJIbHOTO TUITY Y
Pi3HOMaHITHUX 3aCTOCYBaHHSX y (POTOHIli Ta onToeseKTpoHiLli. KiouoBi cyioBa: enokcuanui nosuimep, GpaaBaHol,

HeJIiHITHO-ONTUYHA aKTUBHICTb, I0JiIMEPHUI KOMIIO3UTHUN MaTepia, (POTOCTINKICTb.

2. The dissertation is devoted that polymer NLO nanocomposite materials filled with flavonol-type chromophores
are promising materials for various applications in photonics and optoelectronics, and their study is relevant and
of both scientific and practical interest.The thesis deals with the creation of cross-linked epoxy polymer
nanocomposites with nonlinear optical (NLO) properties based on diglycidyl ether of bisphenol doped by
chromophores flavone type. The optical, thermal, morphological authorities on nonlinear optical parameters of
epoxy nanocomposites was investigated and the optimal filler concentration with which the NLO activity of such
materials does not reduce was found. In the thesis for the first time, polymer materials with high nonlinear-optical
activity based on epoxy polymer doped by natural flavones (quercetin, fizetin), and chemically modified natural
flavone (sulfoquercetin) were obtained. With of UV-vis spectroscopy and a scanning electron microscopy, it was
found that the molecules of flavones, under the conditions of synthesis of the polymer matrix of the filler molecule,
exist in at least two forms: neutral and anions. Quantitative redistribution between these two forms with
increasing concentration of filler in the polymer matrix leads to different positions of the resulting maximum on
the spectral curves. The performed quantum-chemical calculations of molecular hyperpolarizability (o) showed that
the greatest value of this parameter has quercetin (o = 108,2x10-40 m4 /V). Therefore, in this work for increase the
NLO activity of the filler, a chemical modification of quercetin was developed due to the introduction of its
chemical structure of the sulfogroup, which by its nature has a Hydrogen acceptor, and therefore will contribute



to increasing the NLO activity of the chromophores at the molecular level. Using IR spectroscopy and 13C NMR
spectroscopy, it has been proved that the modification occurred in the C8 position of the quercetin molecule. It
has been found that due to the chemical modification of quercetin by introducing a sulfo group in the C8 position
of the chromophore molecule filler exist in ionic form. It was shown for the first time that such chemical
modification of quercetin leads to an increase the chromophores hyperpolarization and in turn leads to increase
the macroscopic NLO properties of polymer materials due to the aggregation of filler ions. The dependence of
second order macroscopic polarizability (o(2)) of polymer nanocomposites with quercetin and sulfoquercetin on
filler concentration was established. It was shown that such a dependence for polymer nanocomposites with
quercetin is of extreme nature. That is, the value of n(2) at the filler concentration 30 wt. % is maximal. A
chromophore concentration increase leads to decrease values of the parameter o(2). On the other side, an increase
of the sulfoquercetin concentration (up to 50 wt. %) in the polymer matrix results in an increase of the value of o(2).
This fact indicates that an increase of the ion chromophores agglomerates size is more conducive to dipole
orientations under the influence of polarization under the action of a corona discharge current than the
chromophore molecules in a neutral form. The effect of the concentration of these chromophores in a polymer
matrix on properties such as spectral, thermophysical, structural properties was investigated of certain
exploitation properties that are determinant for materials used in photonics and optoelectronics. The carried out
researches give the possibility of effective use of epoxy polymers doped by flavanol type chromophores in various
NLO applications in photonics and optoelectronics. Key words: epoxy polymers, flavones, nonlinear optical
activity, polymer composition materials, photostability
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