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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KBaHTOBI TOUKM Ha OCHOBI riOpUIHUX OPraHiYHO-HEOPraHiYHMX IIEPOBCHKITIB

Ha3sBa po6oTH aHIJIilICbKOIO:

Quantum dots based on hybrid organic-inorganic perovskites

Pedepar yKpaiHCBKOIO:

Po3pobka HOBUX MaTepiaiB 115l IOTPed €JEKTPOHIKU Ta NIPUIaf00yAyBaHHS € KIIOUOBUM €JIEMEHTOM Y CTBOPEHHI
HOBUX ONTUYHUX, €JIEKTPUYHUX Ta MEXaHIYHUX KOMIIOHEHTIB. B TOI1 e yac ribpuiHi 1epoBCbKiTU HA CbOTOAHIMIHIN
IleHb YTBOPIOIOTb iIHTEHCUBHO 3pOCTal04uil kKiac QyHKIiOHaJIBbHUX OPraHiYHO-HEeOpraHiYHUX MaTepiais, siKi MaloTh
BJIACTMBOCTI, IEPCIIEKTUBHI [1J11 ONTUYHUX i €JIEKTPOHHUX 3aCTOCYBaHb. [7je€l0 JaHOTO NIPOEKTY € PO3POOKa
KBAHTOBMX TOYOK Ha OCHOBI IriOpUIHNX OPraHiYHO-HEOPTraHiYHMX IEPOBCHKITIB 3 MOXJIMBICTIO XiMiuHOI Moandikauii
ONTUYHUX XaPAKTEPUCTHUK, IO JO3BOJIUTh 3HAYHO PO3MMPUTU CIIEKTP QYHKLIOHAIBHUX MaTepiasiB 11 POTOHIKU
Ta OINTOEJIEKTPOHIKYA. MeTO0 faHoi po6b0TU € OTPUMAaHHS KBaHTOBUX TOUOK Ha OCHOBI TOpPUHUX OpPraHiuHO-
HEOPraHiYHUX NE€POBCHKITIB, JOCIIIPKEHHS X (YHKLIOHAJIPHUX BJIACTUBOCTEN. B maHiil po6OTi BefeTbcss po3pobKa
METOVK OTPUMAHHS HOBUX KBAHTOBMX TOUYOK Ha OCHOBI M6PUIHMX OPraHiYHO-HEOPraHiYHUX [I€POBCHKITIB,
BCTAHOBJIEHHSI iX MOPOJIOTii Ta MOCTIIKEHHS iX OCHOBHUX (Di3MKO-XiMiYHUX XapaKTEPUCTUK. []711 KBAHTOBUX TOYOK
Ha OCHOBI IIEPOBCHKITiB CTABUTbCS 32 METY BU3HAUUTU MIMPUHY 3a00POHEHOI 30HU, NOCIIOUTH iX
(OTOMOMIHICLIEHTHI BIACTUBOCTI, XiMi4HY CTabiIbHICTb Ta POTOCTA6LNBHICTb. OCHOBHI 3aBIaHHS JAHOI HAYKOBO]
POOOTH MOJIAraI0Th B HACTYITHOMY: - OTpUMAaTU KBAaHTOBI TOYKM HA OCHOBI TPUBUMIPHUX TOpUIHNX OpPraHiuHO-
HEOpraHiyYHUX [I€POBCHKITiB, B TOMY YUCJIi - HA OCHOBI PiIKICHOT'0 KaTioHy a3upUIMHII0. - PO3pOOUTH METOIUKY
BapiloOBaHHs JOBXWHU XBUJI CMYTU (POTOJIIOMiIHECLEHIIii OTPMMAHNX KBAHTOBUX TOYOK HIJIIXOM iX XiMid4HOI
mogudikarii. - ITpoBectu 6a3ucHi GizMKO-XiMiyHi TOCTiAKEHHS! KBAHTOBUX TOYOK Ha OCHOBI ri6puaHUX
MePOBCHKITiB 3 METOIO OTPUMAaHHS JI€TaJbHUX BilOMOCTEN MPo ix MOpdOJIOriyHi, TEpMiyHi Ta ClIeKTpasbHi
XapaKTepUCTUKU. - JIOCTIIUTY ONITUYHI BJIACTUBOCTi HOBUX KBAaHTOBUX TOYOK Ha OCHOBI Iri6pUIHUX IEPOBCHKITIB B
Y®-BuauMoMy Aianas3oHi CIEKTPY, BUBYUTU (PJIyOpPECL€HTHI BIaCTUBOCTI HOBUX IIEPOBCHKITIB. - JlOCIiANTY XiMidHY

cTabinpHICTh Ta GOTOCTAGINMBHICTS OTPUMAHNX KBAHTOBUX TOYOK.

Pedepar aHr1ilicbKOIO:

The development of new materials for the needs of electronics and instrumentation is a key element in the
creation of new optical, electrical and mechanical components. At the same time, hybrid perovskites today form an
intensively growing class of functional organic-inorganic materials that have properties that are promising for
optical and electronic applications. The idea of oothis project is to develop quantum dots based on hybrid organic-
inorganic perovskites with the possibility of chemical modification of optical characteristics, which will
significantly expand the range of functional materials for photonics and optoelectronics. The aim of this work is to
obtain quantum dots based on hybrid organic-inorganic perovskites, study their functional properties. In this
work, methods are being developed to obtain new quantum dots based on hybrid organic-inorganic perovskites,
establish their morphology and study their main physicochemical characteristics. For quantum dots based on
perovskites, the goal is to determine the band gap width, investigate their photoluminescent properties, chemical
stability and photostability. The main objectives of this scientific work are as follows: - To obtain quantum dots
based on three-dimensional hybrid organic-inorganic perovskites, including those based on the rare aziridinium
cation. - To develop a method for varying the wavelength of the photoluminescence band of the obtained quantum
dots by their chemical modification. - To conduct basic physicochemical studies of quantum dots based on hybrid
perovskites in order to obtain detailed information about their morphological, thermal and spectral characteristics.
- To investigate the optical properties of new quantum dots based on hybrid perovskites in the UV-visible range of
the spectrum, to study the fluorescent properties of new perovskites. - To investigate the chemical stability and



photostability of the obtained quantum dots.

Ingexc YIK: 544.77, 669:66-963

Koau TemaTuyHHUX pyOpHK: 31.15.37, 53.41.43
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: KBaHTOBI TOUKYM riGPUAHNX OPraHidIHO-HEOPTraHiYHMX IIEPOBCHKITIB 3

BJIACTUBOCTSMU, AKi GY,HYTB MaKCHMaJIbHO HabJ>KeHi 00 TE€XHOJIOTiYHO Ba>KJIUBUX.

Ha3zpa HTII aurJiiicbKo0: Hybrid organic-inorganic perovskite quantum dots with properties that will be as

close as possible to technologically important ones.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3p 3aCTOCYBaHHS: 72. HaykoBi JOCIiIKEHHs Ta PO3POOKY
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: PesysnbraTu eMOHCTPYIOTH 3HAYHMI HAYKOBUI MIOTEHLIias Y cdepi po3pOOKM KBAHTOBUX TOYOK
riOpUIHMAX NIEPOBCHKITIB 3 KATIOHOM a3UPUAMHIIO. Biepiue Bgasocst CTBOPUTHU Ta YCIILIHO peasli3yBaTu HOBY
METOJIMKY CUHTE3Y, sIka 6a3yeThCsl Ha BUKOPUCTaHHI alleTUJIAleTOHATY CBUHIIIO SIK BUXiTHOI pe4yoBUHU. OTpUMaHi
KBAHTOBI TOYKA MAalOTh HAHOMETPOBUN PO3Mip, By3bKUU PO3MOLLNI 32 pO3MipOM Ta iIHTEHCUBHY
doTomoMiHeCLIEHITiI0 Y 3eJIeHil 00J1acTi ClIEKTPY 32 KIMHATHOI TEMIIepaTypy. 3BaKal0uM Ha HEOUiKyBaHy
CTabiJIbHICTh IEPOBCHKITIB 3 KATIOHOM a3MPUIMHII0, OTPUMaHi KBAHTOBI TOYKU B IIEPCIEKTUBI MOXYTb
IE€MOHCTPYBATHU BUIY CTA0iJIbHICTb, HDK XapaKTepHa J1s iCHYI0UMX aHaJIoriB. BaXKJIMBUM HayKOBUM JOCSITHEHHSIM
CTaJI0 CTBOPEHHS cepii 3MilanoranoreHigHux nepoBcbKiTis (AzrH)PbCIxBr3-x, ki 1eMOHCTPYIOTb 36€peXeHHs
Ky6i4HOI CTPYKTYpHU IIpY BapiloBaHHi CKIaAy. AHaJi3 KPUCTAIiYHOI CTPYKTYypU MTOKa3aB 3MEHIIEHHS TapaMeTpa
KPUCTaJiYHOI KOMIPKU 3 MiABUIEHHAM BMICTY XJ10py. OTPMMAaHHS MEPOBCHKITB 3i 3MilIaHMMU aHIOHHUMU
MO3ULLiSIMU TO3BOJIMTh BapiloBaTU CIIEKTPaJIbHI xapakTepucTrku KT, 30kpeMa IOBKMHY XBUJIi JIIOMiHECIEHIii Ta
HIMPYHY 3a60pOHeHOi 30HM. OTpUMaHi KBAaHTOBI TOUKU MalOTh 3HAYHUII OTEHLia [J1s1 iHTerpauii y
BMCOKOTEXHOJIOTi4HI ONTOEJIEKTPOHHI IPUCTPOi. 30KpeMma, iXHi yHiKa/IbHi BJIAaCTUBOCTI POOJIATS iX ifjealbHIMU
KaHAUaTaMHU [J1s PO3POOKY CBITIOIOIB i3 BUCOKOIO SICKPaBiCTIO, POTOAETEKTOPIB i3 YyT/IUBICTIO 1O

BUMPOMiHIOBaHHS Pi3HUX OBKUH XBUJIb T BUCOKOE(DEKTUBHUX (POTOBOIBTAIYHUX €JIEMEHTIB.
ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis
BnyiuB HTII Ha moBKiJjjisa:
BnposapaskeHHst HTII: He snpoBamkeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:
Crio>KuBavi NPOAYKILii:
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
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