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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi CIeliaai30BaHOI BYEHOI pazu): [l 26.179.01
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IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHUX PYOpPHK: 31.25

Tema gucepranii:
1. CuHTe3 Ta BJIACTUBOCTI 0JiFOMEPHUX iOHHUX PifiUH rileppo3raayXeHoi 0yAoBU

2. Synthesis and properties of oligomeric ionic liquids of hyperbranched structure

Pedepar:

1. O6’eKT mocmimKeHHs: IPOTOHHI Ta aTPOTOHHI aHIOHHI rinepposranyskeHi osliromepHi ioHHi pigunu (I'P-OIP).
[IlpegMeT JOCIiIKEHHS: METOAYM CUHTE3Y aHIOHHUX TPOTOHHUX Ta anpoToHHUX ['P-OIP pi3Hux renepauii, MeTonu
ix ¢pynkuionanizaunii, cuntes aMm@idpinbHux i crumyn-uyrausux 'P-OIP, 0co61MBOCTI CTPYKTYPOYTBOPEHHS B
KOHJIEHCOBAHOMY CTaHi, B PO34MHi i Ha Mi>K(a3Hill IOBEPXHI, BIACTUBOCTi CUHTE30BaHUX CIOJIyK. MeTonu
mochipxenHs: I4 ta IMP criekTpockorisi, resib-IpoHuKHA XpomaTorpadis gudepeHiiiiHa cKkaHyBaJlbHa
KaJIOPDUMETPis, TPAHCMICilIHA €JIEKTPOHHA MiKPOCKOIIisl, aTOMHO-CUJIOBA MiKPOCKOIIigl, TEpPMOTPaBiMETPUYHUN

aHaJli3, gieJeKTpUYHa peJlakcalliliHa CIIEKTPOCKOIIiSl, METO, IMHAMIYHOTO CBITJIOPO3CiIOBaHHS Ta METO[L



€J1eKTPOPOPETUYHOTO CBITIIOPO3CiloBaHHS. Briepiie 6ys10 po3po61eHO METOIM CUHTE3y aHIOHHUX IIPOTOHHUX Ta
anpotoHHUX ['P-OIP 3 pisHMM CTyn€eHEM pO3rajly’K€HHS Ta Pi3HUMU TeTEPOLMKIIYHUMU TPOTUIOHAMU Ta
po3pobieHo crocib perysoBaHHs ix aMpidinbHUX BiaacTuBOCTEN. Briepiie 6y10 BCTAHOBJIEHO 3aJ1€5KHICTh
CTPYKTYpH, TEIIOQPi3UIHNX BIACTUBOCTEN i IPOTOHHOI IPOBiHOCTI OTPUMAHUX CIIOJYK Bifl IPUPOAU BBELEHUX
iOHHUX IpyI, 3MiHU iX KiZIbKOCTI Ta riipo@inbHO-TinpodoOHNX BIaCTUBOCTEN. Briepie 6y10 BCTAHOBJIEHO BILJIMB
npuponau ioHHuX rpyn, pH Ta ioHHOI cuu cepefoBUlLa HAa 0COOIMBOCTI caMoopraHisallii Ta KoHpopMalifHy
NOBEJiHKY OTpMaHuX amPidinbHux aHioHHUX npotoHHux I'P-OIP B po3uuHi i Ha Mixk¢asHiil noBepxHi. Byso
BIleplIe po3p06JIeHO CIIOCib CHHTe3y OpraHo-HEeOpraHiYHUX TBEPAOINOJIiMEPHUX iOHIIPOBITHUX €J1eKTPOJITIB 30J1b-
rejib METOJOM 3 BUKOPUCTAaHHSIM OTPUMaHOi cysbgoHaT iMinazosnieBoi ['P-OIP sk nonaHTa, BCTAHOBJIEHO

0COOJIMBOCTI CTPYKTYpU JaHWX MaTtepiaJiB i X BJaCTUBOCTI.

2. Object of research: protic and aprotic anionic hyperbranched oligomeric ionic liquids (HB-OIL). Subject of
research: methods of synthesis of anionic protic and aprotic HB-OIL of different generations, methods of their
functionalization, synthesis of amphiphilic and stimulus-sensitive HB-OIL, features of structure formation in
condensed state, in solution and on interfacial surface, properties of synthesized compounds. Research methods:
IR and NMR spectroscopy. gel permeation chromatography, differential scanning calorimetry, transmission
electron microscopy, atomic force microscopy, thermogravimetric analysis, dielectric relaxation spectroscopy,
dynamic light scattering and electrophoretic light scattering methods. For the first time, methods for the synthesis
of anionic protic and HB-OIL with different degrees of branching and different heterocyclic counterions were
developed and a method for regulating their amphiphilic properties was developed. For the first time the
dependence of the structure, thermophysical properties and proton conductivity of the obtained compounds on
the nature of the introduced ionic groups, changes in their number and hydrophilic-hydrophobic properties was
established. protic HB-OIL in solution and on the interfacial surface. For the first time a method of synthesis of
organic-inorganic solid-polymer ion-conducting electrolytes by sol-gel method using the obtained imidazolium
sulfonate HB-OIL as a dopant was developed, the peculiarities of the structure of these materials and their
properties were established.
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