O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0220U104207

Jep>kaBHUH peecTpauiliHUI HOMeP: 0120U104106

Oco06J1uBi TO3HAYKHU: Binkpura

HJaTa peectpaunii: 14-12-2020

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Ximiuna irskeHepist Ta HoBi JIXPK matepiau. Teopist HaHO- Ta MIKpOMACIITAGHOTO YIIOPSAKYBaHHS
y LCLC.

IToyaToK eramy: 10.2020
3akiHYyeHHs eTamy: 12.2020

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (a00 ITIB ¢izuyHOi 0c00H): IncTUTyT disuku

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS: npocnekt Hayku, 6yz. 46, M. Kuis, Kuiscbka 0671., 03680, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380445251220, 380445251589

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIHYHOI 0ocoou (a6o ITIB ¢pizuuroi 0co6H): Hanjonansuuit pomnn

JIOCJiIKEHb YKpaiHU

Kop, 3a €IPIIOY: 42734019

Micuesnaxo;pxeum:: ByJI. Bopuca I'pinueHka, 1, M. Kuis, KuiBcbka 06:1., 01001, Yxpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442981622

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 BuzaTkiB i KpeguryBaHHs (KITKBK): 2201300

dakTuuHmi 06car ¢piHaHCcyBaHHS (THC. rpH.): 3000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

I'HyuKi IpyKoBaHi CEHCOPH BOJIOTOCTI HA OCHOBI JIIOTPOITHUX XPOMOHIYHUX PiIKMX KPUCTAJIIB.

Ha3sBa po6oTH aHIJIilICbKOIO:

Flexible Printable Humidity Sensing Elements on Lyotropic Chromonic Liquid Crystals.

Pedepar yKpaiHCBKOIO:

Merto1o po60oTu 6yJI0 - BCTAHOBUTH OCHOBHI (Di3M4HI BJIAaCTUBOCTI JIOTPOITHUX XPOMOHIUHUX PiIKMX KPUCTAJIB, a
caMe, MexXaHi3MU arperallii, OpieHTaliiiHOro yNnopsaKyBaHH:, (Pa30Bi IEPETBOPEHHS, €JIEKTPUYHI BIaCTUBOCTI. [1pn
BMKOHaHHI ITPOEKTY OyJIM 3aCTOCOBaHi Cy4acHi eKCliepruMeHTaIbHi METOY LOCIiI)KEHHS: CIIEKTPaIbHOIO aHali3y,
110 320€3I1e4yIOTh 3'5ICYBaHHS BiiNOBITHMX (Pi3MYHUX MEXaHi3MiB Ta IPOLIECIB B yMOBax HEOOXiIHOI YUNCTOTH
IOCJIiIPKyBaHUX 00'eKTiB. [Ipy TEOPETUYHUX AOCIIIKEHHSX i KOMITIOTEPHUX PO3PaxyHKax OyJid 3aCTOCOBYBaHi
METO[M, Ki rapaHTyIOTh OCTATHIO TOYHICTD i HAAIHICTD pe3ybTaTiB. bys0 MPOBENEHO NOCTIIKEHHS, SIKi
CTOCYIOTbCS CIIEKTPAJIbHO]I ITOBEAIHKMA XPOMOHIYHUX MOJIEKYJI B MTOJIIPHUX Ta HETIOJIIPHUX PO3YMHHUKAX.
BusHaueHO yMOBHU Ta IOPOTH (10 KOHLIEHTPALlii) MOJIEKYJISIPHOI arperatlii, BCTAHOBJIEHO CTPYKTYPY arperaris.
[TokazaHo pe3ynbTaTy KBAHTOBO-XIMIYHX pO3PaxXyHKIiB, a came OINTVMMi30BaHa PiBHOBaKHA T€OMETPisl MOJIEKY
IOCJTiI)KYBaHUX PEYOBUH B OCHOBHOMY Ta 30y[I)KEHOMY CTaHax, €Heprii nepexoy eJeKTPOHIB Ta CUJIN OCLUJISITOPIB,
a TaKOX Bizyaslizallist pe3yJsibTaTiB 3AilicCHIOBaIMCS 32 gonomorolo nporpam HyperChem, Gaussian ta GaussianView.
Bysa posrisaHyTa MOZEsb B3a€MOII IUCKIB Ta aHANITUYHO OTPUMAHO TOYHY KaHOHIYHY CTaTCyMY TBEPIUX OUCKIB y
BY3bKUI KBa3i-OJHOBUMIpPHIll MTOPi 3aaHOi JOBXXUHY i MIMPUHU. AHaJIITUYHO 3HANAEHO TUCK B3[IOBX i TOMEPEK
I1I0pY, PO3NOLiJ OB3LOBKHUX KOHTAKTHYX BifICTaHe! i TONepeYHUX KOOPAMHAT NUCKiB. [TokazaHo, o nepexiy, Bif,
LIiZIBHOTO JO PiMHHOTO CTaHY € JOCUTh Pi3KUM, ajle CUHTYJISIPHOCTU HEMAE; Ne(PEKTU 3HUKAIOTD JIMIIE Y IiIIBHOMY
3irsary nogi6Ho no noseniHku gedektiB y nepexoni Kocrepain-Tayneca. OTpuMaHi pe3ysbTaTy epeoadaeTses
3aCTOCYBAaTH 17151 PO3PO6JIEHHS IPAKTUYHUX PEKOMEHIaLlill Ta CTBOPEHHS (i3NYHUX OCHOB JJ151 HOBUX
€JIEKTPOHHUX TE€XHOJIOTIM, B TOMY YMCJIi /1711 OOYJOBU IPOTOTUIIB 'HYYKMX CEHCOPHUX IPUCTPOIB HA OCHOBI

CaMOYTIOPAAKOBAaHUX MOJIEKYJIAPHUX TLJTiBOK.

Pedepar aHIJIiHCBKOIO:

The aim of the work was to establish the basic physical properties of lyotropic chromonic liquid crystals, namely,
the mechanisms of aggregation, orientational ordering, phase transformations, and electrical properties. During
the project, modern experimental research methods were used: spectral analysis, which provides clarification of
the relevant physical mechanisms and processes in the conditions of the required purity of the studied objects. In
theoretical research and computer calculations, methods have been used that guarantee sufficient accuracy and
reliability of the results. Studies on the spectral behavior of chromonic molecules in polar and nonpolar solvents
have been performed. Conditions and thresholds (by concentration) of molecular aggregation are determined, the
structure of aggregates is established. The results of quantum chemical calculations are shown, namely the
optimized equilibrium geometry of molecules of the investigated substances in the ground and excited states,
electron transition energy and oscillator power, as well as visualization of the results were performed using
HyperChem, Gaussian and GaussianView programs. The disk interaction model was considered and the exact
canonical stats of hard disks in a narrow quasi-one-dimensional pore of a given length and width was analytically
obtained. The pressure along and across the pores, the distribution of longitudinal contact distances and
transverse coordinates of the disks were found analytically. It is shown that the transition from the dense to the
liquid state is quite abrupt, but there is no singularity; the defects disappear only in a dense zigzag, similar to the
behavior of defects in the Kosterlitz-Taules transition. The obtained results are supposed to be used for
development of practical recommendations and creation of physical bases for new electronic technologies,
including for construction of prototypes of flexible sensor devices on the basis of self-ordered molecular films.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zga HTII ykpaiHCBKOIO: HoBi HayKOBi JaHi 1pO BUTOTOBJIEHHS THYYKMX CEHCOPIB BOJIOTOCT, IE€MEBUX

COHSIYHUX €JIEMEHTIB, Pali04aCTOTHUX iAeHTU(PiKaLiTHMX MapOK (TPAaHCIOEPiB), €IEKTPOHHUX WITPUX-KOJiB, 94U

AKTUBHUX MATPUYHUX eJIEMEHTIB JIs1 ILPICHJICiB.

HasBa HTII aHr1ificbKO0: New scientific information about very promising for the manufacture of flexible
humidity sensors, cheap solar cells; radio frequency identification marks (transponders), electronic barcodes, or
active matrix elements for displays.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'anyss 3acTocyBaHHS: 72.19

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omuc HTII: Nocnigkeno nsa tunu 6apBHUKIB. A came, anionHi: Na (2327) Ta amoniesa (2334) cosi nepusieH
TeTPaKapOOKCUJIbHUX NOXiIHUX, XPOMOTIJIIKAT HaTpilo (xpoMosiiH) Ta 6apBHUKM Blue 27 Ta Violet 20. [lo npyroro
THUITy HAJIEXKUTb HE3apsI)KeHUH aHTPaxiHOHOBUI 6apBHUK D4. Pe4oBUHM MalOTh Pi3HY PO3YMHHICTb y BOAi Ta
aHi3oTponHOMY cepenoBuli (114 D4). OnTuyHi BUMipIoOBaHHS MOTJIMHAHHS HA PO3BEIEHUX PO3YMHAX [10KA3YIOTh,
110 arperatis BifOyBaeTbCs IpU OyAb-SIKUX KOHLEHTPALLisIX, C, 2 CEpeIHE YMCJIO arperaii 3pocTae 3i 36iJIbIIeHHSIM
KOHILeHTpalii. KBaHTOBO-XiMi4HI pO3paxyHKH, a Came OITUMi30BaHA PiBHOBA)KHA F€OMETPisl MOJIEKYJI
IOCJiI)KYBaHUX PEYOBMH B OCHOBHOMY Ta 30y[I)KEHOMY CTaHaX, €Heprii Nepexoay eJeKTPOHIB Ta CUJIM OCLUJISTOPIB,
a TakOX Bi3yasizalis pe3yspTaTiB 3ailicHIOBaINCS 32 fornomorolo nporpam HyperChem, Gaussian ta GaussianView.
[IpoBeneHO KBAaHTOBO-MEXaHIYHi pO3pPaxyHKU XPOMOHIYHUX MOJIEKYJI, IO CKJIAJAIOTLCS 3 JBOX T€TEPOLMKIIIB, SIKi €
T-€JIEKTPOHHMMU CUCTEMAMU i MOXKYTb PO3IJISiIATUCS SIK [1BA eJleMeHTapHi xpomodopu /diyopodopy;
reTepOLMKIIN 3B'A3aHi Mixk CO60I0 ByryIeBOIHEBUM MicTKOM. [ToKa3aHo, 0 B CTabiIbHUX arperatax Ha OCHOBI T~
€JIEKTPOHHUX CUCTEM MOHOMEPHI MOJIEKYJIM po3TauioBaHi Ha Bingasi 3.4 A ("TOBIMHA" €JIeKTPOHHOI CUCTEMH,
Hanpukiag, B J- Ta H-arperarax uu B JHK Mk ocHOBaMu B cripasisix). AHaJliTUMHO OTPUMAHO TOYHY KAHOHIUHY
CTaTCyMy TBEPAMX OUCKIB y By3bKUI KBa3i-O4HOBUMIPHIN NOPi 3aaHO] JOBKVHY i INMPUHU. AHAJITUYHO 3HANUIEHO
THUCK B3[IOBX i IIONIEPEK IIOPY, PO3IIOLJ ITOB3I0OBXKHNX KOHTAKTHUX BiZICTaHEN i NONEepEYHNUX KOOPIUHAT AVCKIB.
[TokaszaHo, 110 nepexif, Bif, LiJIbHOTO 10 PiIMHHOIO CTaHY € JOCUTDb Pi3KUM, ajle CUHTYJISIPHOCTU Hemae. [ledpextu

3HMKAIOTBh JIUIIE Y LIiJIBHOMY 3ir3ary rnofi6Ho 1o rnoseniHku nedekris y nepexozi Kocrepain-Tayneca.

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

TEXHOJIOTI} TOIIO) 1J151 3a6€e3M1eYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnyius HTII Ha moBKiJjs:
BnpoBamykennst HTII: He snposamxeno
ITpakTuyHa peasnizanis HTII
IToyaTok eramy: 01.2021
3aKkiHYeHHs eTamy: 12.2022

Cno>kuBayi npo,uyKuii': Incturyt Ppisuku HAH Vkpainy, IHcTuTyT Qisnku HaniBnposigHukiB HAH Ykpainuy,

InctutyT Ppisuku KoHgeHcoBanux cuctem HAH Vkpainu
IlepcneKTHBHI pHHKH: Kuraiicbka HapozpHa Pecry6uika, Pecny6ika Kopes

XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM



IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasBHicTb 0i3Hec-MJIaHY:

TexHiKO-eKOHOMiYHE OOrpyHTYBaHHSI:

IloTeH1iaIbHUI 0OCST IIPOJASKY, THC. TPH..

OuikyBaHHI T€PMiH OKYIHOCTI (POKiB):

JoapaTtkoBa iHdpopmamist:
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