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Pedepar:

1. B pucepTauiiiniil poboTi 3apOIOHOBAHO HANIPSIMOK CMHTE3Y Ta (PYHKLiOHaNi3alii MPOTOHHUX Ta aTPOTOHHUX
aQHIOHHUX OJIiIrOMEPHUX I0HHUX PiyH rinepposranayxkeHoi 6ynosu (I'P-OIP) Ha 0CHOBI osliroecTeproioiB pi3HUX
CTYIIE€HIB PO3rayIy>K€HOCTI Ta JOCJIiI)KEHO 0COOJIMBOCTI iX caMoopraHisaliii B KOHAeHCOBaHOMY CTaHi, B BOIHUX
PO34YMHAaX Ta MOHOMOJIEKYJISIPHUX TJIiBKaxX Ha MiXK(a3HUX 'paHULSIX (BOJA-TIOBITPS, TBEPAUI CyOCTpaT-NOBITPS),
30KpEMa JOCIIIPKEHO 3aKOHOMIPHOCTI (P OPMYBaHHS CYIIPAMOJIEKYJISIPHUX aHCAMOJIIB, iX CTPYKTYPY Ta BJIACTUBOCTI.
B pamkax 3arponoHoBaHOro nigxoay o cuntesy 'P-OIP Bnepiie po3po61eHo Crioco6U CUHTE3y CTUMYJI-UYTIUBUX,
a came pH-, ioHo- Ta TepmouyTauBux (T-I'P-OIP) crionyk Ta focCifKeHo BIJIMB BKa3aHUX (aKkToOpiB Ha iX 37aTHICTD
IO CTPYKTYPOYTBOPEHHSL. SIK 0JIiroecTepHy CKJIANIOBY Tileppo3raatyKeHoi 6y40BU BUKOPUCTAHO OJIiIr0€CTEPIOJIiONN
2-1, 3-i Ta 4-1 renepauiit (MicTaTh BignosigHo 16, 32 Ta 64 KiHLeBi NepPBUHHI ani(paTUYHi riApOKCUIIbHI Ipymnn), a

KiHLeBi iOHHI rpynu npejcTaBieHi KapOOKCUIATHUMU ab0 cyIbPOHATHUMU aHiOHAMU i KaTiOHaMU THUITOBUX



OCHOBHMX a30TBMICHUX reTEPOLIMKIIIB, a came 1-meTtuniminasony, 1,2,4-1H-Tpuasony Ta nipuuHy B IPOTOHOBAHIN
abo KBaTepHi30BaHi¥ Gopmax. [1j1s1 HamaHHS pO3POOJIIOBAHUM CIIOJIyKaM YyTJIMBOCTI B aCIIeKTi CTPYKTYPOYTBOPEHHS
IO 3MiHU TeMIlepaTypH SIK OJirOMEPHUI KaTioH BUKopucTaHo noJi(N-izonpomninakpuiaamiz) 3 IPOTOHOBAHOIO
KiHLI€BOIO IEPBUHHOIO asti(haTUYHO0 aMiHOTpyIow. Po3pobieHo metonu cuHTe3dy amdidinbHux (AMI'P-OIP), B Tomy
yucii TepmouyTauBux (T-AMI'P-OIP) I'P-OIP 3 perynboBaHMMU Tipo@inbHO-TiTPOPOOHMMY XapaKTEPUCTUKAMU SIK
BBE[IEHHSIM [0 iX CKJIaZly pi3HOI KiZIbKOCTI ripopoOHUK JOBroJIaHIIOTOBUX YpeTaHOaNiPpaTUIHMX 3aMiCHUKIB, TaK i
3MiHOIO CTYIIEHIO IOHHOCTi iOHHUX TPYIL. 3allpONIOHOBAHI CIIOIYKHY 3[1aTHI 10 GOPMYBaHHS CYIIPaMOJIEKYJISIPHUX
aHcamoJ1iB pi3HOi apXiTeKTypH, B TOMY YMCJIi MilleJI, iX acoliiaTiB, BE3UKYJl, JOMEHHUX YyTBOPEHb Pi3HUX TUIIIB B
3aJIEXKHOCTI Bif Oy[I0BY HaHUX CIOJIYK, pH, i0HHOI cuu cepefoBUllia, TEMIIEPATYPH, a [1JIs1 MOHOMOJIEKYJIIPHUX
IJTiBOK i BiJi IOBEPXHEBOI'O TUCKY. BcTaHOB/IEHO TemiodiznyHi, eseKTpodi3uyHi Ta KOJI0ifHO-XiMiuHi BIaCTUBOCTI
CHHTE30BaHUX CIIOJIYK i CyIpaMOoJIeKYJISIPHUX aHCaMOJIiB Ha iX OCHOBI. Briepiie 3anrponoHoBaHO BUKOpPUCTaHHs ['P-
OIP 5K HAHOCTPYKTYPYIOUUX areHTiB 3 BJIACTUBOCTSIMU IOHIIPOBIZHOIO CEPENOBUILA [1JIs1 OTPUMAHHS
HAaHOKOMIIO3UTHMUX I10JIIMEPHUX €JIEKTPOJIITIB, a came resieBux i TBepaux ([IOM) oprano-HeopraniyHuX MaTepiais
Ta ioHOreJiB, a TakoXX T-I'P-OIP Ik HAHOCTPYKTYPYIOYOro areHTy [1j11 OTPUMAHHS CTUMYJI-YyTIUBUX I10JIMEPHUX
KOMIIO3UTHUX JIaMiHAaTiB. 32 JOCATHYTUMU IIOKa3HUKAaMU OTPUMaHi riOpUiHi rejieBi NOoJiMEPHi €J1IeKTPOJIITH Ta
[1OM € nepCcrneKTUBHUMU [J151 BAKOPUCTAHHS B Pi3HOMAHITHUX €JIeKTPOXiMiYHUX KOMipKax, 3IaTHUX
(YHKLiOHYBATH 32 BiICYTHOCTI 3BOJIO>KEHHS1. 3allpONIOHOBAHI i0OHOTeJIi XapaKTepU3yloThCsl YHIKaJIbHUM I1O€IHAHHIM
BMCOKUX MEXaHIYHMX I10KA3HUKIB HEBJIACTUBMX [1JIS PiIKUX €JIEKTPOJIITIB IPU 30€pe>KEeHHI BUCOKOi i0HHOI
IIPOBIAHOCTI Ha PiBHi BUXifgHOI IP, a TaKOXX CTa61/IbHOIO LUKJIYHICTIO (YHKLIOHYBaHHS IIPY 3TMHI, 1[0 POOUTD iX
[epPCIeKTUBHUMU K GOPMOCTINKi )KOPCTKi a60 THYUKi €JIeKTPOJIITH /1J1s1 €JIeKTPOXiMiYHUX IIPUCTPOIB Pi3HOTO
npusHayeHHs. OTpUMaHi CTUMYJI-YyTJINBI [10JIiIMEPHI KOMITO3UTHI JIaMiHATH XapaKTEPU3yIOTbCA HETUIIOBUM
[IO€JHAHHSM BUCOKMX MEXaHIYHUX NIOKA3HUKIB Ta PETyJIbOBAHNUX ONTUYHUX XapPAKTEPUCTHK 3 BiITYKOM Ha 3MiHYy
BOJIOTOCTI i TeMIIEpaTypH, IO CBiIYUTH PO iX MEepCIeKTUBHICTh BUKOPUCTAHHS B aJANTUBHIN CTiiiKiil POTOHIL,

30KpeMa JIJIs1 OTPUMAaHHS MilJHUX 'HY4YKHAX CEHCOPIB Ta ONTUYHUX MITOK.

2. A direction for the synthesis and functionalization of hyperbranched protic and aprotic anionic oligomeric ionic
liquids of hyperbrached structure (HB-OILs) based on oligoesterpolyols of different branching degrees is proposed
in the dissertation. The peculiarities of their self-organization in the condensed state, aqueous solutions and
monomolecular films at interphase boundaries (water-air, solid substrate-air) was studied. Particularly, the
regularities of supramolecular assemblies formation, their structure, and properties were studied. Within the
proposed approach to the synthesis of HB-OILs, methods for the synthesis of stimuli-responsive, namely pH-, ion-
, and thermally responsive compounds (T-HB-OILs) were developed and the influence of these factors on their
structure-forming ability was studied. Oligoesterpolyols of the 2nd, 3rd, and 4th generations (containing 16, 32,
and 64 terminal aliphatic hydroxyl groups, respectively) were used as oligoester components of hyperbranched
structure. The terminal ion groups are represented by carboxylate or sulfonate anions and cations of typical basic
nitrogen-containing heterocycles, namely 1-methylimidazole, 1,2,4-1H-triazole and pyridine in protonated or
quaternized forms. To make the developed compounds responsive in terms of structure formation to temperature
changes, poly(N-isopropylacrylamide) with a protonated terminal primary aliphatic amino group was used as an
oligomeric cation. Methods for the synthesis of amphiphilic (AmHB-OIL), including thermally responsive (T-
AmHB-OIL) HB-OILs, with controlled hydrophilic-hydrophobic characteristics by introducing varying amounts of
hydrophobic long-chain urethanoaliphatic substituents and changing the ionicity of ion groups were developed.
The proposed compounds are capable of forming supramolecular assemblies of various architectures, including
micelles, their associates, vesicles, and domain formations of various types, depending on the structure of these
compounds, pH, ionic strength of the medium, temperature, and, for monomolecular films, surface pressure. The
thermal, electrical, and colloidal-chemical properties of the synthesized compounds and supramolecular
assemblies based on them were determined. For the first time, the use of HB-OILs as nanostructuring agents with
properties of an ion-conducting medium to obtain nanocomposite polymeric electrolytes, particularly organic-
inorganic gel-like or solid (PEMs) materials and ionogels, and T-HB-OIL as nanostructuring agent for obtaining
stimuli-responsive polymer composite laminates was proposed. The obtained hybrid gel- like and PEMs according



to achieved characteristics are promising for use in various electrochemical cells capable of functioning in the
absence of moisture. The proposed ionogels are characterized by a unique combination of high mechanical
properties that are not characteristic of liquid electrolytes while maintaining high ionic conductivity at the level of
the initial IL, as well as stable cycling during bending, which makes them promising as shape-stable rigid or flexible
electrolytes for electrochemical devices for various purposes. The obtained stimuli-responsive polymer composite
laminates are characterized by an atypical combination of high mechanical performance and tunable optical
characteristics with a response to changes in humidity and temperature, which indicates their promising use in
adaptive sustainable photonics, in particular for obtaining durable flexible sensors and optical labels.
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