O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0225U000239

Jep>kaBHUH peecTpauiliHUI HOMEP: 0124U002182

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 07-01-2025

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Cunres osiromepHrx HOHHUX PigyH i HOHOAKTUBHUX MOJIMEPIB Ta OTPUMAaHHSI MeMGpaH Ha ix

OCHOBI
IToyaTok eramy: 02.2024
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0coou (a00 ITIB ¢izuyHOi 0c00H): InCTUTYT XiMmii

BHCOKOMOJIEKYJIIDHUX CIIONYK HamnioHanbHOI akageMii HayK YKpainu

Kopg 3a €APIIOY: 05417041

Micue3Haxoa KeHHSI: Xapkiscbke moce, 6y, 48, m. Kuis, 02160, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380445591394, 380445594695

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuuHui 06car ¢piHaHcyBaHHA (THC. rpH.): 700.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHS MOHOIPOBIIHNUX CUCTEM 1 TBEPAOIIOJNIMEPHHUX €JIEKTPOJIITIB IJIs1 IPUCTPOIB €JIEKTPOXIMIYHOTO

IIPpU3HAYEHHSA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of ion-conducting systems and solid polymer electrolytes for electrochemical devices

Pedepat yKpaiHCBKOIO:

3a nepmmuii eTan po60Ty po3po6IEHO METOAM CUHTE3Y CyMilllell OJIiITOMEPHUX CUJICECKBIOKCAHIB 3 HEOPTaHIYHOIO
CKJIaZIOBOIO y BUTJIAi ITOBHICTIO Ta YACTKOBO KOHJIEHCOBAHUX MOJieAPabHAX CTPYKTYP Ta iX BiAKPUTOJIAHLIIOTOBUX
AHaJIOTiB, a TAKOXK OPraHiuHOIO CKJIaZ0BOI0, O MICTUTh CyIbdoKUCca0THI (OSS-SO3H) abo KapOOKCUJIbHI Tpynu
(OSS-COOH). Hettpanizaliieto CMUHT€30BaHUX CUJICECKBIOKCAHOBUX OJIITOMEPHUX KACJIOT €KBiBaJIEHTHUMU
KiJIBKOCTSIMM N-METUJIIMiZIa30J1y Ta TPUETAaHOJIAMiHy CUHTE€30BaHO aHIOHHI TPOTOHHI OJIiIFOMEPHI CUJICECKBIOKCAaHU
3 [IPOTHiOHAMU reTepoLUKIIivHOI Ta anidpatryHoi npupoayu. CUHTE30BaHO MOHOMEPH (EHOJIBHOTO TUITY 3
LIEHTPaJIbHUM TeTPaPTOPOEH30IbHUM SILPOM Ta 6iYHUMU METUIIEHMOP(OJIiHOBUMU 200 METUICHIINEPUANHOBUMU
¢pparmenTamu. Po3po61€HO METO[], CUHTE3Yy KOIOJIIMEPHUX T0J1iapUJIOBUX €TEPIB 3 TPETUHHUMU aTOMAaMU
HITPOT€HY Ha OCHOBi OTPUMaHUX MOHOMEDIB. Peakijiero ogucToro METUIy 3 MoJliMepaMy CUHTE30BaHO
KBAaTE€PHi30BaHi N0J1ieTepy 3 4eTBEPTUHHUMHU aMOHiEBUMMU I'PyIaMHU, a iXHe BUTPUMYBAHHSI B JIy3i JO3BOJIMIIO
OTPUMATH BiJNOBiJIHi BUCOKOMOJIEKYJISIPHI aMOHi€Bi OCHOBU. P03p06s1€HO CNI0Ci6 CUHTE3y HOBOTO PO3Taly>KEHOTO
nosti(apunmninepunyHiesoro) nosimepy (P-TIATII), a kationoaktuBHu# nosimep P-TIAIT oTpuMaHO LJISIXOM
KBaTepHi3allii HeNTPaJbHOTO PO3Tajy>KE€HOTro NOoJli(apuilinepuiuHy) 10l0MeTaHOM B PO34MHi
ouMeTuiCcyabdokeuay. Ha oCHOBI rigpOKCHIIBMICHUX alIpOTOHHMX CUJICECKBIOKCAaHOBUX OJIIFOMEPHUX i0HHUX
pinvH Ta 4BOBUMIpHUX HAHOMIACTUH Kap6iny tTutany MXene (Ti3C2Tx) cTBOPEHO TOHKOILIIBKOBI €JIEKTPOIY [1JIs1
CYNEpPKOHIEHCATOPIB. X BUKOPUCTAHHS Y IBOEIEKTPOIHAX CUMETPUYHUX CYTIEPKOHIEHCATOPAaX BEJE 10
nigsumeHHs Ha 400% 3Ha4€Hb TMUTOMOI EMHOCTI OTPMMAHUX €JIEKTPOZIB IOPIiBHAHO 3 €JIEKTPOLAMU HAa OCHOBI
HemoaudikoBaHoro MXene. Kpim toro, enexrpogu tuny MXene /CuicecKBiOKCAaHOBA OJIirOMEpPHA iOHHA pifuHa €

CTabiJIbHUMU TP LOBrOTPUBAJY IMKIIYHOMY HaBaHTaKeHHi (36epiraioTe 91% emuocTi nicss 10 000 uukiis).

Pedepar aHr1ilicbKOIO:

During the first stage of the work, mixtures of oligomeric silsesquioxanes with an inorganic component in the
form of fully and partially condensed polyhedral structures and their open-chain analogs, as well as an organic
component containing sulfonic acid (OSS-SO3H) or carboxylic groups (OSS-COOH), were designed and
synthesized. By neutralizing the synthesized silsesquioxane oligomeric acids with equivalent amounts of N-
methylimidazole and triethanolamine, anionic proton-conducting oligomeric silsesquioxanes were synthesized
with counterions of heterocyclic and aliphatic nature. Phenolic-type monomers were synthesized having a central
tetrafluorobenzene core and side fragments with methylenemorpholine or methylenepiperidine groups. A method
for synthesizing copolymeric poly(arylene ether)s with tertiary nitrogen atoms based on these monomers was
developed. Through the reaction of methyl iodide with these polymers, cationic polyethers with quaternary
ammonium groups were synthesized, and subsequent treatment with alkali produced the corresponding
highmolecular- weight ammonium bases. Additionally, a novel branched poly(arylpiperidinium) polymer (B-PAP)
was synthesized, and its cationic form was produced via the quaternization of the neutral B-PAP with iodomethane
in a dimethyl sulfoxide solution. Thin-film electrodes for supercapacitors were fabricated based on hydroxyl-
containing aprotic silsesquioxane oligomeric ionic liquids and two-dimensional titanium carbide (MXene, Ti3C2Tx)
nanosheets. Their use in two-electrode solid-state supercapacitors led to a 400% enhancement in specific
capacitance compared to electrodes made of unmodified MXene. Furthermore, the MXene /silsesquioxane
oligomeric ionic liquid electrodes demonstrated excellent stability under prolonged cyclic loading, retaining 91% of



their capacitance after 10 000 cycles.

Impexc YIK: 621.315.61, 541.64:54-126:54-128

Koau TemaTHYHHUX PYOPHK: 47.09.31

KepiBHUKH po6OTH

BsacHe IIpizBuie Im'sa I10-6aThKOBI: TkaueHko Irop Muxaiisosuy
HaykoBHH CTYIiHB: 1. X. H.

Buene 3BaHHS: c.1.

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: [i6pyiHi TOHKOIJIIBKOBI €JIEKTPOM /1715 CYNIEPKOH/IEHCATOPIB
Haszpa HTII aHrsificbKo¥0: Hybrid ultrathin films for supercapacitors

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

l'asmy3b 3aCTOCYBaHHSI: eneKTpOXiMis

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omuc HTII: ToukonuiBkoBi enektpoay copMoBaHi 3 KOMIIO3UTHUX MaTEPialiB HA OCHOBI CUHTE30BAHUX
TiIPOKCUIBMICHUX alIpOTOHHUX CUJICECKBIOKCAHOBUX OJIITOMEPHUX iOHHUX PifYH i3 aJKiIbHUMU 3aMiCHUKAMU
Pi3HOI IOBXXMHU IPYU YETBEPTMHHOMY aTOMi a30Ty y CKJIaJli KaTiOHy Ta IBOBUMIpHMX HaHOIIJIACTUH KapOifly TUTaHY
MXene (Ti3C2Tx).

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI mpoyKIiii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO IIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eramy: 01.2026
3akiHYeHHs eTamy: 12.2028
Cno>kuBayi Hpo,uyKui'l': [lipnpuemcTsa XiMi4YHOI IPOMUCIIOBOCTI, EHEPrETHKA
IlepcneKTHBHI PHHKH: YkpaiHa.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS.
IToTeH1iaIbHU O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB):

HJonaTkoBa iHdopmaris:

IX. Bi6siorpadiuyHuii onuc



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB

I'ymenna Map'ana AnarosiiBHa
(m. x. 1., 02.00.06)

Camoiinenko Tersina ®enopiBHa
(x.x.H., 02.00.06)

BignosigasibHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpaTtop

KepiBnuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisIIBHOCTI

Bposko Osnekcangp OsiekcaHIpoBUY
I.x.H., 02.00.06

I'nieBaI'.€.

+38 (044) 291-02-44




