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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CuHTe3 Ta onTUMisallis BIaCTMBOCTEN HAHOCTPYKTYPOBAHUX IJIiBOK cucteMu Cu-Sn-S sieroBaHoifoMimkamu Zn,

Mg, Mn, Se g1 nnpusafiB reJioeHEPreTUKN Ta TEPMOEJIEKTPOHIKU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

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

Pedepar yKpaiHCBKOIO:

[IBMAKUI PO3BUTOK TEXHOJIOTIY COHSYHUX MTEPETBOPIOBAYIB CIIPUYMHUB 3pOCTAIOYNH ITONIUT Ha CY4acCHi
€JIEKTPOHHI IPUCTPOI 3 PO3MUPEHNMU MOKJIMBOCTSIMUA Ta HOBUMU QyHKUisiMU. OJHi€l0 3 HallaKTyaIbHIIINX TEM
Cy4aCHHUX HayKOBUX JIOCJII)KEHb € PO3POOKa NEPCIEKTUBHYX HaMiBIPOBiIHUKOBUX MaTePialiB OJ1s1 IEPETBOPEHHS
eHeprii Ta ceHcOpHuUX 3acTocyBaHb. Oco6MBa yBara npuzinseTbes cuctemi Cu-Sn-S 3aBAsSKY epPCIIeKTUBHUM
BJIACTUBOCTSIM JIJIS1 ONITOEJIEKTPOHHUX i TEPMOEJIEKTPUYHMX 3aCTOCYBaHb. Lli MaTepiany BBaKalOTbCS €KOJIOTIYHO
6e3neyHrMy Ta epekTuBHUMU. Criosyka Cu2SnS4 neroana Zn, Mg, Mn i Se, 3HallllyIi IIMPOKE 3aCTOCYBAaHHS B
CY4aCHUX €JIEKTPOHHUX [IPUCTPOSIX 3aBISKU XiMiuHil CTabiIbHOCTI, JOCTYMHOCTI Ta HU3bKOTEMIIEPATYPHUM
METOJaM XiMiYHOTO CHHTE3Y, @ TAKOK MOKJIMBOCTI HaJIAIITyBaHHS BJIACTUBOCTEN Ha €Talli CuHTe3y. Hespakaouu
Ha ix MKUPOKe BUKOPUCTAHHS, ONITUMI3allis XapaKTE€PUCTUK BiIlOMUX MaTePiasliB 3aJIMIIAETbCSI BUKJIMKOM, 110
noTpebye NOCiIKEHHS Ta aHaJli3y HOBUX CIIOJIYK i3 KOHTPOJIbOBAHUMU XapaKTePUCTUKaMH Y (OPMi HAHOYACTHHOK
4yu IIiBOK. JJocmimpkeHHs MmaTepiainiB cucteMu Cu-Sn-S I03BOJISIIOTh PETEBHO BUBYATH CTPYKTYPHI, ONTUYHI Ta
€JIEKTPOHHI BJIaCTUBOCTI, CIIPSIMOBaHi Ha pO3pO0OKY (PYHKIiIOHAJIbHUX IIAPiB HA OCHOBI reTepOIepexo/iB.
CuHTe30BaHi HAaHOMaTepiany BUSBWINCS IPUAATHUMU [1J11 CTBOPEHHS Pi3HOMAHITHUX YYTJIMBUX €JIEMEHTIB y
OIITOEJIEKTPOHILLi, THYUKIi €JIEKTPOHILli Ta COHAYHIN eHepreTulli. [lepcrnexkTuBHICTh HUX MaTepiais NoB'a3aHa 3
iXHBOIO 3[ATHICTIO ITPALIIOBATH B EKCTPEMAJIBHMX YMOBAX, TAKUX SIK BUCOKI TEMIIEPATYpU YU arpECUBHI CEPEIOBUIIA,
a TaKO>XX MOXKJIMBICTIO CTBOPEHHS 6araToQyHKIiOHaIbHUX NPUCTPOiB. Taki HOCIiI)KEHHS NO3BOJISIOTh PO3MIUPUATU
3HaHHA PO Pi3UKO-XiMiYHi BAaCTUBOCTI MaTepiaiB i 3HANTH HOBI MiAxoAM AJid ix ontyumisauii. Lle BigkpuBae msax

IO CTBOpPEHHS! e(DeKTUBHIIINX | HANIMHIMKX IPUCTPOIB [JIs1 Cy4aCHOI eJIeKTPOHIKU

Pedepar aHr1ilicbKOIO:

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



Inpekc YK:669:[621.315.592:54-165, 669:66-963

Koau TeMaTHYHHX PYyOPHK: 53.41.37, 53.41.43

KepiBHHUKH po6OTH

BaacHe IlpizBume Im'st I10-6aTbKOBI: [I'suenko Osekciit Bikroposuy
HayKkoBHI1 CTYIIHB: k. {.-M. H.

BueHe 3BaHHS: /1011, CTapIINiT HAYKOBUI1 CIIIBPOGITHYK
InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Ha3zga HTII yKpaiHCBKOIO: Be3BakyyMHa TEXHOJIOTiSl OTPMMAaHHS HAMIBIIPOBIAHNKOBUX MaTepianis Cu2XSnS4

(X =Zn, Mg, Mn, Se), 3 KOHTPOJIbOBAHUMHU ONTUYHUMHU Ta €JIEKTPOQPI3NYHNMHU BJIACTUBOCTIMU

Ha3zpa HTII anri#icbKo0: Non-vacuum technology for the synthesis of semiconductor materials Cu2XSnS4
(X =Zn, Mg, Mn, Se) with controlled optical and electrophysical properties

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: Martepianu

l'asy3s 3aCTOCYBaHHS: JloCimKeHHs i eKCIIepUMEHTaIbHI pO3POGKY y cdepi IPUPOIHIYNX | TEXHIYHNUX HayK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Crionykwy, taki sk CZTS (Cu2ZnSnS4), CZMTS (Cu2ZnxMgl-xSn4) Ta Cul2Sb4S13, cunresosai
METOJIOM I10J1i0JIBHOTO CUHTE3Y B iHEPTHIN aTMOc(epi aproHy, MaloTb 3HAYHUH [TOTEHLIaJ 1711 BUKOPUCTAHHS B
TEPMOEJIEKTPUIIi Ta SIK MOTJIMHAJIBHI APy B COHSYHUX €JIEMEHTAX. 1X BJIACTUBOCTI, 30KpEMA KOHTPOJIbOBaHa
€JIEKTPOIIPOBiIHICTb, BUCOKMI KOe(illieHT IIOTJIMHAHHS CBiTJIa, CTAabi/IbHICTh Yy pOO0YNX YMOBAX Ta KOHTPOJIbOBAHI
napaMeTpH, L0 3a/1al0ThCS HA eTalli CUHTe3Yy, POOJIsITh Lii MaTepianu NepCIeKTUBHUMU [1J151 CTBOPEHHSI €KOJIOTTYHO
6e3neynnx npuctpoi. CZTS i CZMTS 3a6e3neuyoTh ONTHMa/IbHE 0aJaHCYBAHHS MiXK €Heprielo 3a60pOHEHOI 30HMU i
€JIEKTPOIIPOBIIHICTIO, 10 € BAXKJINBUM [1JIs1 COHSYHUX esleMeHTiB. Cul2Sb4S13 nemoHcTpye BUCOKI
TEPMOEJIEKTPUYHI XapaKTEPUCTUKH, 10 [03BOJIsI€ €(PEKTUBHO NIEPETBOPIOBATU TEIJIO B €JIEKTPUKY. [loeJHaHHS LIUX
Marepiasis cpusie po3po6Lii IPUCTPOIB 117151 BiZTHOBJIIOBAHOI €HEPreTUKY, 30KPEMA €(PEKTUBHUX IOIJIMHAIBHUX
1IapiB y COHAYHUX €JIEMEHTAX Ta TEPMOEJIEKTPUYHUX I€HEPATOPiB. BpoBamKeHHs JaHUX MaTepialiB CTUMYJIIOE

PO3BUTOK HOBUX €HEPreTUYHUX TEeXHOJIOTi

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: IonimmenHs cTany HABKOJMIIHBOTO CEPEIOBUILA,

ExkoHnomis eHepropecypcis, EkoHOMig MaTepiaiB

Bnyiue HTII Ha mOBKiJIS:

BnposagskeHHst HTII: He snpoBamxeHo

ITpakTHyHa peasnisanis HTII
IloyaTok eramy:
3aKiHYeHHS eTaly:

Crno>KuBavi NpoAyKIii: Cym1y

IlepcneKTHBHI PUHKH: Vkpaina

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILIH, THC. TPH.:
IIpagBa, 0 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaILHU 0OCAT IIPOAASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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