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Pedepar:

1. B pucepTauiiiHiil pob0Ti 3alIPOIIOHOBAHO HANPSMOK CUHTE3Y Ta (PyHKLiOHai3alii IPOTOHHUX Ta aTPOTOHHUX
aHIOHHUX OJIiIFOMEPHUX I0OHHUX pifuH rinepposranyxeHoi 6ynosu (I'P-OIP) Ha 0CHOBI 0J1iroecTepIoJioiB pi3HUX
CTYIIE€HIB PO3rayIy>K€HOCTi Ta JOCJIiIKEHO 0COOJIMBOCTI iX cCaMOOpraHisaliii B KOHLEHCOBAaHOMY CTaHi, B BOIHUX
PO34MHAX Ta MOHOMOJIEKYJISIPHUX IJIiBKaX Ha MDK(a3HUX TpaHULSIX (BOLA-TIOBITPS, TBEPAUI CyOCTPaT-TIOBITPSI),
30KpeMa JO0CJIiIPKeHO 3aKOHOMIpHOCTI GOpMYyBaHHSI CYIIPaMOJIEKYJISIPHUX aHCAMOJIIB, iX CTPYKTYPY Ta BJIaCTUBOCTI.
B pamkax 3anpornoHoBaHoro nigxony no cuntesy ['P-OIP Brepiie po3po6sieHo Cliocoby CUHTE3y CTUMYJI-UyTIUBUX,

a came pH-, ioHo- Ta TepmouyTauBux (T-I'P-OIP) criosnyk Ta JOCiIKEHO BIUIMB BKa3aHUX (AKTOPIB Ha iX 30ATHICTD



IO CTPYKTYPOYTBOPEHHS. SIK 0s1iroecTepHy CKIaOBY Tineppo3raay>keHoi 0yJ0BY BUKOPUCTAHO OJiIr0eCTEPIOIioNu
2-i, 3-i Ta 4-i reHepauiii (MicTaTh BinnosigHo 16, 32 Ta 64 KiH1eBi nepBUHHI anipaTUYHI IAPOKCUIbHI Ipymnn), a
KiHLleBi iOHHI rpynu NpecTaBieHi KapOOKCUIATHUMU ab0 Cyb(POHATHUMU aHiOHAMHU i KaTiOHaMU TUITOBUX
OCHOBHMX a30TBMICHUX reTEPOLIMKIIIB, a came 1-meTtuniminasony, 1,2,4-1H-Tprasosny Ta nipuauHy B IPOTOHOBAHIN
abo KBaTepHi30BaHill popmax. [I71s1 HaaHHS PO3POOIIOBAHUM CIIOJIyKam YyTJIMBOCTI B ACIEKTi CTPYKTYPOYTBOPEHHS
IO 3MiHU TeMIlepaTypH SIK OJliroOMepHUi KaTioH BUkopuctaHo noi(N-i3onporninakpuiaamizy) 3 IpOTOHOBAHOIO
KiHLI€BOIO [IEPBUHHOIO astiaTUYHO0 aMiHOrpyIow. Po3pobieHo metoau cuHTesy am@idinbHux (AMI'P-OIP), B Tomy
qucii TepmouyTauBux (T-AMI'P-OIP) I'P-OIP 3 peryiboBaHUMU TifipoQinbHO-TiTPOPOOHMMY XapaKTEPUCTUKAMU SIK
BBEIIEHHSIM [0 iX CKJIaAy pi3HOI KiNIbKOCTI ripoPoOHUX JOBrOJAHIIIOTOBUX YPeTaHOAMiPaTUIHNX 3aMiCHUKIB, TaK i
3MiHOIO CTYIIEHIO IOHHOCTi iOHHUX TPYIL. 3allpONIOHOBAHI CIIOJIYKHY 3[1aTHI 10 GOPMYyBaHHS CYIIPaMOJIEKYISIPHUX
aHcamoJI1iB pi3HOI apXiTeKTypH, B TOMY YMCJIi MilleJl, iX acoLiaTiB, BE3UKYJ, JOMEHHUX YTBOPEHD Pi3HMX TUIIIB B
3aJ1€KHOCTI BiJ] 6yIOBU JAHUX CMOJYK, pH, ioHHOI cuu cepenoBuila, TeMIEPaTypH, a A4J11 MOHOMOJIEKYJISIPHUX
IJTiBOK i BiJi IOBEPXHEBOI'O TUCKY. BcTaHOB/IEHO TemiodisnyHi, esekTpodi3uyHi Ta KOJI0ifHO-XiMiuHI BaCTUBOCTI
CHHTE30BaHUX CIIOJYK i CyIpaMoJIeKyJIsipHUX aHCcaMOJIiB Ha iX OCHOBI. Briepiie 3aniponioHoBaHO BUKOpUCTaHHs ['P-
OIP 5K HaHOCTPYKTYPYIOUYMX areHTiB 3 BJIACTUBOCTSIMU iOHIIPOBiHOTO CEPELOBUILA [1J151 OTPMMAHHS
HAaHOKOMIIO3UTHUX IIOJIIMEPHUX €JIEKTPOJIITIB, a came resieBux i TBepaux ([IOM) oprano-HeopraHiyHuX MaTepiais
Ta ioHoreiB, a TakoX T-I'P-OIP K HAHOCTPYKTYPYIOYOro areHTy [Jsi OTPUMAHHS CTUMYJI-YyTJINBUX MTOJIMEPHUX
KOMIIO3UTHUX JIaMiHaTiB. 32 JOCSTHYTUMU [IOKa3HUKaMU OTPUMaHi riOpUiHi resieBi NoiMEPHi €J1eKTPOJIITH Ta
[1OM e nepcreKTMBHUMU [1J11 BUKOPMCTAHHSA B PI3HOMAHITHUX €JIEKTPOXIMIYHMX KOMIPKax, 30aTHUX
(dYHKLIOHYBaTH 32 BiICYTHOCTI 3BOJIO>KEHHS1. 3allpOIIOHOBAHI iOHOTeJIi XapaKTepu3yloThCsl YHIKaJIbHUM IIO€IHAHHIM
BHCOKUX MEXaHIYHMX I10Ka3HUKIB HEBJIACTUBUX [1JIs PiIKUX €JIEKTPOJIITiB IPU 30€pe>KEHHi BUCOKOi iOHHOI
IIPOBIAHOCTI Ha PiBHI BUXifgHOI IP, a TaKOXX CTabLIbHOIO LUKJIYHICTIO (PYHKLIOHYBaHHS NIPY 3TUHI, IO POOUTD iX
[IePCIIeKTUBHUMU SIK GOPMOCTINKi JKOPCTKi a60 THY4Ki €JIeKTPOJIITH /1JIsI €JIeKTPOXiMiYHUX IIPUCTPOIB Pi3HOTO
npusHayeHHs. OTpUMaHi CTUMYJI-YyTJINBI [10JIiIMEPHI KOMITO3UTHI JIaMiHATH XapaKTEPU3yIOTbCS HETUIIOBUM
[IO€JHAHHSM BUCOKMX MEXaHIYHUX NIOKa3HUKIB Ta PETyJIbOBAHNUX ONTUYHUX XapaKTEPUCTHK 3 BiITyKOM Ha 3MiHYy
BOJIOTOCTI i TEMIIEPATYPH, IO CBiIYMTb PO iX NEPCIEKTUBHICTD BUKOPUCTAHHS B aJANITUBHIN CTiliKil (POTOHiILL,

30KpeMma JIJIs1 OTPUMaHHS MIilJHUX THYYKHUX 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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IToBHe HafIMeHyBaHHﬂ IOPUIHUYHOL 0C00H: KuiBchkuil HallioHasIbHYI yHiBepcuTeT iMmeni Tapaca

[lleBuenka

Kopg 3a €IPIIOY: 02070944

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 60, Kuis, 01033, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicrepcTBo OCBiTH i HayKu YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: YHiBEepCUTETChKUI



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. CBepamnikoBcebka Osbra CepriiBHa

2. Olha S. Sverdlikovska
KBasigikamis: 1. x. 1., npodecop, 02.00.06
Inentudikarop ORCHID ID: He zactocosyetbcs

JonaTkoBa iHdopmanist:

;https: / /www.scopus.com /authid /detail.uri?authorld=57194460488;https: / /scholar.google.com.ua/citations?hl=

uk&user=pSflieBAAAAJ

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI OCOOH: YKpaiHChKMIL ePKABHUII YHIBEDCUTET HAYKH | TEXHOJIOTII

Kopg 3a €IPIIOY: 44165850

Micuesnaxonmeﬂuﬂ: ByJL. JlazapsHa, 6yn. 2, IHinpo, JHinposcbkuil p-H., 49010, Ykpaina

dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu
Inentudikarop ROR:

CeKTOop HayKH: YHiBEPCUTETCHKUIL

PeuenseHTu

VIII. 3aKkJIl04Hi BiZoMOCTi

Byache IlpizBume Im's ITo-6aThKOBI

TrOJIOBH pagu

BiiacHe IIpizBuine Im'sa ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCiJaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIBHOCTI

Bposko Oznekcannp Osekca’napoBuy

Bbposko Osnekcanap OsiekcangpoBud

bei1 .M.

VKpIHTEI

[Opuenko TersiHa AHaToJiiBHA



