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4. JI>)kepesia Ta HanpsiMu piHaHCYBaHHA

IligcraBa aJj1s npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPaJIbHUM OPTaHOM BMKOHABUOi B[y, aKaZleMielo HayK

(ros10BHMMU PO3NOPSIAHMKAMU OI0TKETHUX KOIITIB Ha poBeaeHHs HIIKP)
KIIKBK: 2201040

Hampsam ¢inancyBaHHS: 2.2 - IPUKJIATHI ZOCIiIKEHHS i pO3po6KU
J>kepesia piHaHCYBaHHS

I>kepeJio ¢piHaHCyBaHHA: 7713 - KOWITHU IePXKOIOIKETY

daxTuunuii oo6car dinancyBanHs 3a 3iTHuH etam: 1000.000 THC. IpH.
5. HaykoBo-TexHiYHa poooTa

HasBa po6oTHu (YKp)

CuHTe3 Ta OnTUMI3alis BJIaCTUBOCTEM HAHOCTPYKTYPOBaHUX IIiBOK cucremu Cu-Sn-S jieroBaHoigomimkamu Zn, Mg, Mn, Se nid

NIpUJIaZiB reJlioeHEPreTMKY Ta TEPMOEJIEKTPOHIKY

Ha3sBa po6oTH (aHrJI)

Synthesis and optimization of properties of nanostructured films of Cu-Sn-S system doped with Zn, Mg, Mn, Se impurities for
solar power and thermoelectronics devices

Pedepart (yxp)

[IIBMOKAY PO3BUTOK TEXHOJIOTI COHSYHUX TMEPETBOPIOBAYIB CIIPUYMHUB 3POCTAIOYMI TIONIUT HA CY4aCHi €JIEKTPOHHI IPUCTPOI 3
PO3IMMPEHNMH MOKJIMBOCTSIMUA Ta HOBUMM (QyHKUismMu. OJHi€I0 3 HAaWaKTyasbHIMIMX T€M Cy4YaCHUX HAYKOBHUX AOCIIIXKEHb €
pO3pOo0OKa MEPCIEKTUBHUX HAIIBIPOBIIHUKOBMX MarepiasiB [ijisl IepETBOPEHHS €Heprii Ta CEHCOPHUX 3acTocyBaHb. OcobiuBa
yBara npupinserbcd cucremi Cu-Sn-S 3aBIsSKU MEPCIEKTUBHAM BJIACTMBOCTSIM [JIS1 ONTOEJIEKTPOHHUX i TEPMOEJIEKTPUYHUX
3actocyBaHb. lli MaTepiany BBaXkalOTbCS €KOJIOTIYHO 6e3neyHumu Ta edpektuBHUMU. Criosryka Cu2SnS4 serosana Zn, Mg, Mn i Se,
3HAWIIJIM IMPOKE 3aCTOCYBaHHS B Cy4YaCHMX €JIEKTPOHHUX IIPUCTPOSIX B3aBISKMU XiMivyHIA CTa6isbHOCTI, AOCTYHmHOCTI Ta
HU3bKOTEMIIEPATYPHUM METOZAM XIMIYHOIO CHHTE3y, a TAaKOX MOXKJIMBOCTI HaJIaIUTyBaHHS BJIACTUBOCTEM Ha €Talll CUHTE3Y.
HesBaxkawoyu Ha IX MMPOKE BUMKOPUCTAHHS, ONTHUMI3allisl XapaKTEPUCTHMK BiJOMHUX MarepialiB 3a/JMINAETbCS BUKIUKOM, IO
noTrpebye IOCHIIPKEHHS Ta aHali3y HOBUX CIIOJIYK i3 KOHTPOJIbOBAaHMMM XapaKT€PUCTHMKAaMHU Y HOPMi HAHOYACTUMHOK YU ILIiBOK.
Hocnipxennsa marepianiB cucremMyu Cu-Sn-S [03BOJISAIOTL PETENLHO BUBYATU CTPYKTYPHI, ONTWMYHI Ta €JIEKTPOHHI BJIACTUBOCTI,
CIIpSMOBaHI Ha pO3pOOKy (YHKI[iOHAIBHUX IIApiB Ha OCHOBI rerepornepexofiB. CHHTe30BaHi HaHOMaTepiaau BUSIBUIIUCS
NPUJATHUMU JJI1 CTBOPEHHS PIi3HOMaHITHUX 4YYyTJIMBUX €JIEMEHTIB Yy ONTOEJIEKTPOHIlli, THYYKill €JIEKTPOHIili Ta COHAYHIN
eHepreTtuli. [IepCrnexTUBHICTL UMX MaTepiajiB MOB'A3aHa 3 iIXHbOIO 3JATHICTIO NPALIOBATU B €KCTPEMAJIbHUX YMOBAX, TAKUX K
BUCOKi TeMIEpaTypyd UM arpeCUBHi CEPEJOBUILNA, a TaKOX MOXJIMBICTIO CTBOPEHHSl 6araTOQPpyHKLiOHaJIbHUX MPUCTPOiB. Taki
JIOCJIIPKEHHS. JO3BOJISIIOTh PO3MIMPUTU 3HAHHS PO (Pi3sMKO-XiMiuHi BaCTMBOCTI MmarepiaiiB i 3HaWTM HOBI mimxomu IJjs ix

ontumisauii. lle BigkpuBae MJIsX 10 CTBOPEHHS €(PEKTUBHILINX i HANiMHINX IPUCTPOIB AJIs CY4aCHOI €J1IeKTPOHIKU
Pedepar (aHrI)

The rapid development of solar energy converter technologies has driven a growing demand for modern electronic devices with
enhanced capabilities and new functionalities. One of the most pressing topics in contemporary scientific research is the
development of advanced semiconductor materials for energy conversion and sensing applications. Particular attention is given
to the Cu-Sn-S system due to its promising properties for optoelectronic and thermoelectric applications. These materials are
considered environmentally friendly and efficient. Compounds like Cu2SnS4 doped with Zn, Mg, Mn, and Se have found
extensive use in modern electronic devices due to their chemical stability, availability, low-temperature chemical synthesis
methods, and the ability to tailor their properties during synthesis. Despite their widespread application, optimizing the
characteristics of known materials remains a challenge, requiring the study and analysis of new compounds with controlled



properties in the form of nanoparticles or thin films. Research into the materials of the Cu-Sn-S system enables a thorough
investigation of their structural, optical, and electronic properties, aimed at developing functional layers based on
heterojunctions. Synthesized nanomaterials have proven suitable for creating various sensitive elements in optoelectronics,
flexible electronics, and solar energy applications. The potential of these materials lies in their ability to operate under extreme
conditions, such as high temperatures or aggressive environments, as well as their capacity to enable the creation of
multifunctional devices. Such research expands our knowledge of the physicochemical properties of materials and helps identify
new approaches to their optimization. This paves the way for developing more efficient and reliable devices for modern

electronics

Inpexc YIK: 669:[621.315.592:54-165, 669:66-963

Kopu Temarnunux pyopuk HTI: 53.41.37, 53.41.43
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Ha3zBa npoaykuii (ykp): Be3BakyymHa Te€XHOJIOTisS OTpUMaHHsI HalliBIIPOBiZHMKOBUX MaTtepianiB Cu2XSnS4 (X = Zn, Mg, Mn, Se), 3

KOHTPOJIbOBaAaHVIMU OIITUYHVIMU Ta e]IEKTpO(I)iBI/I‘{HI/IMI/I BJIACTUBOCTAIMU

HasBa npoaykiii (auri): Non-vacuum technology for the synthesis of semiconductor materials Cu2XSnS4 (X = Zn, Mg, Mn, Se)
with controlled optical and electrophysical properties

OuikyBaHi pe3yJybTaTH: MaTepianu
T'anyss 3acrocyBaHHs: JlOCTiI)KeHHS i1 eKCIIepUMEHTabHI PO3PO0OKHU y cPepi IPUPOAHUYMX i TEXHIYHUX HAYK

Onuc npoaykuii (ykp): Cionyky, Taki sk CZTS (Cu2ZnSnS4), CZMTS (Cu2ZnxMgl-xSn4) ta Cul2Sb4S13, cuHTe30BaHi METOIOM
TM0J1i0JIBHOTO CMHTE3Y B iHEPTHI aTMOC(ePi aproHy, MaloTh 3HAYHUI [TOTEHLIiAJ 17151 BAKOPMCTAHHS B TEPMOEJIEKTPULI Ta SIK
TIOT/INHAJIbHI AP B COHSMHUX EJIEMEHTAX. [X BIaCTUBOCTI, 30KpeMa KOHTPOJIbOBaHa €JIEKTPONPOBIIHICTh, BACOKMII KoedilieHT
MOTJIMHAHHA CBITJIa, CTAbIbHICTh Y pOO0OYMX YMOBAX Ta KOHTPOJIbOBAHI apamMeTpH, 110 334al0ThCs HA €Talli CUHTe3y, pOOJISTh Lii
MaTepianu NepCcrneKTUBHUMU [J151 CTBOPEHHS €KOJIOTiYHO 6e3neyHux npuctpoi. CZTS i CZMTS 3a6e3nedyioTb ONTUMAaJIbHE
GaslaHCYBaHHS MiX €Heprielo 3a00pOHEHO] 30HU i €JIEKTPONPOBIIHICTIO, 110 € BaXKJIMBUM JJ1S1 COHSTYHUX eseMeHTiB. Cul2Sb4S13
IIEMOHCTPY€E BUCOKI TEPMOEJIEKTPUYHI XapaKTEPUCTHUKH, 1[0 ,03BOJIsI€ €(PEKTUBHO IEPETBOPIOBATH TEILJIO B €JIEKTPHUKY.
IToemHaHHS LUX MaTepiasiB cripusie po3pooOlli IPUCTPOIB JIs1 BiTHOBIIOBAaHOI €HepreTHKY, 30KpeMa e(peKTUBHUX MOTJINHAJIBHUX
IapiB y COHAYHUX €JIEMEHTAX Ta TEPMOEJIEKTPUYHMX F€HEPATOPiB. BIIpOBaI>)KEHHS JaHUX MaTePiajliB CTUMYJIIOE PO3BUTOK HOBUX

€HepreTUYHUX TEXHOJIOTIN

ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII: [TostinueHHs CTaHy HAaBKOJIMIIHBOTO cepeloBUIa, EKOHOMIS eHepropecypcis,

ExkoHOMis MaTepiaiB

Crapgis 3aBepmenocti HTII: 3sit no HIIJKP
Brupoeagskenns HTII: He BuposamkeHo

CTpOKH BIPOBaZ>KEHHS:

Bupo6uuk npoaykuii: CymIy

CnosxuBayi npogykuii: CymJlY

IlepcniekTHBHI pUHKHU: YKpaiHa

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamMu

®opmu Ta ymoBH nepegaui npogykuii: CriiieHi HIJIKP
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