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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hanokpucranu 6araToKOMIIOHEHTHUX XasbKoreHinis Tuny Cu2ZnSnS4 i3 KaTioHHUM 3aMillleHHIM i Mogudikalieto

[IOBEPXHi J1J11 TOHKOILTiBKOBOi (POTOBOJIBTAIKM.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Nanocrystals of multicomponent chalcogenides of Cu2ZnSnS4 type with cationic substitution and surface
modification for thin-film photovoltaics.

Pedepat yKpaiHCBKOIO:

s peanizanii MeTu JaHOro eTany poO60Ty IIPOBeEHi LOCiI>)KeHHs! BIVIUBY 3aMillleHHs! i0HIB Mifli Ha 3HaYHO OisbIi
3a po3MipoM ioHu cpibiia AJ1s 3MEHIIEHHs] KOHLEHTpallii aHTi-calT AedeKTiB. BuB4anucs HaHOKPUCTAJIiuHi 3pa3ku
Cu2ZnSn$4, mo ofep>KyBaauch po3po6IEHUM OPUTiHAIIBHUM METOJIOM HU3bKOTEMIIEPATYPHOTO KOJIOIAHOTO
cuHTesy. OzepykaHa cepis IU1iBKOBUX 3pa3KiB i3 3amimenHsM Cu Ha Ag B KOHLeHTpalii 1o 15%. PamaHiBcbKa
IiarHOCTHKA iX 3aCBiuMJIa BifICYTHICTh B HUX CUTHAJIB BiJ] IOMIIIKOBUX (a3 MOABIMHUX i NOTPIMHUX Xa/IbKOT€Hi/IiB
METaJliB, SKi 3yCTpidaloThCs IPY BUKOPUCTAHHI iHINNX Gi/1bII BUCOKOTEMIIEPATYPHUX METOLIB CUHTE3y. HeBesmka
HaniBmKUprHA GOHOHHOTO MKy B paMaHiBCbKOMY crieKTpi cuHTe3oBaHux HK CZTS i nposiB GOHOHHUX 30yAKEHD
IPYroro i TpeThOro MOPSIKY CBi4aTh PO XOPOIY KPUCTAJIYHICTh 3pa3KiB. BCTaHOBJIEH] XapaKTepUCTUYHI
PaMaHiBCbKi CIIEKTPU BCix MOXIMBUX B CZTS 6iHapHUX i MOTPIHUX NOMIIIKOBUX XaJIbKOT€HiIHUX (a3, sIKi Oyiin

BUPOIIEHI METOZIOM KOJIOIZHOIO CUHTE3Y B YMOBAX, IIEHTUYHUX pOCTy HaHOKpucTaiB CZTS.

Pedepar aHIJIiHCBKOIO:

To achieve the goal of this stage of work, studies on the effect of replacing copper ions with significantly larger
silver ions to reduce the concentration of anti-site defects were conducted. Nanocrystalline samples of
Cu2ZnSnS4, which were obtained by the developed original method of low-temperature colloidal synthesis, were
studied. A series of film samples with Cu substitution for Ag in a concentration of up to 15% was obtained. Raman
diagnostics of them showed the absence of signals from impurity phases of binary and ternary metal
chalcogenides, which are found when using other higher-temperature synthesis methods. The small half-width of
the phonon peak in the Raman spectrum of the synthesized CZTS NCs and the manifestation of second- and third-
order phonons indicate good crystallinity of the samples. Characteristic Raman spectra of all possible binary and
ternary impurity chalcogenide phases in CZTS, which were grown by the colloidal synthesis method under
conditions identical to the growth of CZTS nanocrystals, have been established.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaincbKOI0: Hanokpucraiu Cu2ZnSnS4 i3 samimennsam Cu Ha Ag
HaszBa HTII anrJificbKo10: Cu2ZnSnS4 nanocrystals with Cu substitution for Ag
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: TexHOJIOri]

l'asmy3b 3acTOCYBaHHS: (oToBOIbTAIKA

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: 3 Bukopucranusam po3po6ieHOi METOAUKY HU3bKOTEMIIEPATYPHOTO KOJIOIIHOTO cuHTe3y HK
Cu2ZnSnS4 B BOOHOMY PO34MHI OflepKaHa CePis IJIiIBKOBUX 3pas3KiB i3 3amimenHsaM Cu Ha ioHM Ag B KOHLIEHTpallii
10 15% . PamaniBcbKa AiarHOCTUKA BCiX 3pasKiB IIPU 3€JIeHOMY 30y yKeHHi (515HM) 3acBifuniia BifICyTHICTb B HUX
CUTHAJIIB Bif OMIIIKOBMX (pa3 MOJBIMHUX i NOTPIIHMX XaJIbKOT€HiliB METAJIiB, SIKi 3yCTPiYaloThCs IPU
BUKOPUCTAHHI iHIMINX 6iIbII BUCOKOTEMIIEPATYPHUX METOLIB cuHTe3y. Ciian ZnS i me caabmuii curuan Big ZnO
3aQikcoBaHi TiNIbKU [IpY pe30HaHCHOMY yibTpadiosneTroBoMy 36ymkeHHi KPC nazepom 325HM

ConiannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykuii (Matepiais,

TEXHOJIOTI! TOMIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOTrO OTEHIialy Ta 3aMillleHHIO IMIIOPTY
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
IIpakTHyHa peasnisanis HTII
IloyaTok eramy:
3aKiHYeHHS eTaly:
Crnio>KuBavi NPOAYKILii:
IlepcnekTHBHI pUHKH:
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