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V. BimoMocCT1 Ipo aucepTaliiio

Mosga aguceprarii:

Koau TemaTHYHHUX PYOpPHK: 31.25

Tema gucepranii:

1. CuHTe3, CTPYKTYpa i BIACTUBOCTI CiTYACTUX MOJIiLiaHypaTiB Ta HAHOIIOPUCTUX MaTepiaiB, OfepP>KaHUX 3
BUKOPUCTAHHSIM iOHHUX PigyH

2. Synthesis, structure and properties of crosslinked polycyanurates and nanoporous materials generated by using
ionic liquids

Pedepar:

1. O6’eKT mocmiIKeHHs: CTBOPEHHS HOBUX MaTepiasliB IUISIXOM CUHTE3y TEPMOCTIMKUX MOJiMEPiB 3 MOHOMEDIB, 110
MmicTsTb CoN 3B'430K, 32 IPUCYTHOCTI iIOHHUX PifiuH SIK MyJIbTU(DYHKIIOHAJIbHUX areHTiB. MeTa 4OoCliIyKeHHS:
BCTaHOBJIEHHS 3aKOHOMipHOCTEN (POPMYyBaHHS CiTYACTHMX IOJILiaHypaTiB y IPUCYTHOCTI iOHHUX PiJIMH 3aJIEXKHO Bif|
ix xiMi4HOI Oy[I0BM Ta BMiCTy, Ta BUBHAUE€HHS BIJIMBY i0HHOI PiJUHY SIK MyJIbTU(YHKIIOHATIBHOTO areHTy Ha
KoMILIeKC (Hi3MKO-XiMiYHUX BIACTUBOCTEN CUHTE30BaHUX MOJIIMEPIB Ta HAHOTIOPUCTUX MaTepiasniB. MeToau

nocaigxeHHs: Pyp’e TpaHcMiciiiHa iHppauepBoHa Ta 1H SIMP cniekrpockornii, nudepeniiiiHa ckaHyBaibHa

KaJIOpDUMETPid, CKaHyBaJIbHa €JIEKTPOHHA MIKPOCKOIIis, IMHAMIYHIN MEXaHIYHU TEPMIYHUI aHAaJli3,



TepMorpasiMeTpuyuHuii aHanis, JICK-repmonopomerpis, MeTop ra3oBoi aacop6uii (BET ananis). CuHTe30BaHO
NoJlilliaHypaTHi CiTKM y NpUCYTHOCTI ioHHUX pifuH (IP) K MybTUQYHKIIOHANBHYX areHTiB: KaTasizaTop,
peakuUiiHO3AaTHNI Mo (iKaTOP, HAIOBHIOBAY Ta IOPOYTBOPIOBAY. Briepiie CMHTE30BaHO Ta JOCIIiIPKEHO
KiHETUYHi 32aKOHOMIPHOCTI (pOpMYyBaHHS CiTYACTUX MOJIiLiaHypariB 3a mpucyTHocTi IP pi3Horo Tumy, a came
anpoTOHHUX, IPOTOHHOI Ta MOJIIMEPHOI IIPOTOHHOI. 3 BUKOPMCTAHHAM MOJEJIbHUX NOCIIIKEHb 3aIIPOITOHOBAHO
CXeMHU XiMiuHOro BOYJ0BYBaHHS IPOTOHHUX IP 10 CTPyKTYypU NoJilianypaTHOi CiTKU. 3alIpOIIOHOBAHO MeXaHi3M
KaTasizy NoJiluKIOTpUMepU3allii AuliaHoBoro ecrepy 6icgeHony E anporonnumu IP 3a paxyHOK yTBOpEHHS
nepexigHuX KOMIIEKCiB. CUHTE30BaHO CiTYaCTi MOJIiljaHypaTu 3 BUCOKMM CTYIIEHEM HAIIOBHEHHS allPOTOHHOIO [P
(20-40 mac.%), BCTAaHOBJIEHO BIIUB ii BMICTy Ha KiHEeTUYHi 0COGIMBOCTI CUHTe3Y NOJilianypaTiB Ta 3apikcoBaHO
(dhopMyBaHHS KOMILJIEKCY MiXK aHioHamu IP Ta eseKTpodilbHUMU LIEHTPAaMU TPMA3UHOBUX Kijlellb, TAKOK BUBHAYEHO
KOMILJIEKC BJIACTMBOCTEN OJI€P>KaHUX KOMIIO3UTIB. PO3p006sieHO e(eKTUBHUI CIIOCI6 OflepKaHHS MIIiBKOBUX
HaHOIIOPUCTHX CITYACTHUX MOJIiLiaHyPaTiB LIIIXOM €KCTPAKILil anipOTOHHOI IP 3 KOMIIO3UTY Ta BUBHAYEHO iXHi

MOPQOJIOTiUHI 0COGIUBOCTI, TApaMeTPU IOPUCTOI CTPYKTYPU Ta TEPMIiUHI BJIaCTUBOCTI.

2. Object of research: designs of new materials by synthesis of thermostable polymers from monomers containing
CoN bond, in the presence of ionic liquids as multifunctional agents. Aim of the work: establishing regularities of
polycyanurate networks formation in the presence of ionic liquids depending on the chemical structure and
content of the latter, and determining the influence of ionic liquid as multifunctional agent on physical-chemical
properties of polymers and nanoporous materials synthesized. Methods: Fourier transform infrared (FTIR) 1H NMR
spectroscopies, differential scanning calorimetry, scanning electron microscopy, dynamic mechanical thermal
analysis, thermogravimetric analysis, DSC-based thermoporometry, gas adsorption method (BET analysis).
Polycyanurate networks were synthesized in the presence of ionic liquids (ILs) as multifunctional agents: catalyst,
reactive modifier, filler or porogen. Kinetics of polycyanurates formation in the presence of ILs of various types,
namely, aprotic, protic or polymeric protic were studied for the first time. Schemes of the chemical incorporation
of protic ILs into polycyanurate network are suggested using model studies. The mechanism of catalysis of
dicyanate ester of bisphenol E polycyclotrimerization due to the formation was newly proposed. Polycyanurates
with a high amount of [HPyr][BF4] (20-40 wt%) were synthesized. The influence of IL content on the kinetic
features of polycyanurates formation and properties of the composites filled with the IL were studied. The
complex formation between the IL and electrophilic centers of triazine rings was proposed. An effective method of
nanoporous PCN films generation was developed by extraction of aprotic IL from composites and their
morphological features, porous structure parameters and thermal properties were determined.
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PeuenseHTu

VIII. 3aKkJIl04Hi BiZoMOCTi

BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi

TOJIOBH pagu

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acigaHHi

BignoBigasibHHUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

Bposko Onekcannp OsekcangpoBuy

Bbposko Osnekcanap OsiekcanapoBud

IOpuenko T.A.



