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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ToHKOIIIBKOBI HaNiBIPOBIIHUKOBI MaTepianu 1151 GOTOUYTIMBUX €J1EMEHTIB COHSIYHUX OaTapeit

Ha3sBa po6oTH aHIJIilICbKOIO:

Thin-film semiconductor photosensitive materials for solar cells

Pedepar yKpaiHCBKOIO:

O6'eKT DOCIIKEHHS - XiMiYHi CUCTEMHU 3 KOMILJIEKCOM (PYHKIIOHAJNIBHUX BJIACTUBOCTEN; XiMiuHi IpouecH i (pisnyHi
SIBUILA, 5IKi CYNIPOBOIPKYIOTH TiAPOXiMiYHMI CUHTE3 TOHKMX HaIiBIIPOBIIHMKOBUX IUIBOK ZnS i ZnSe, BU3HA4YaIOTh
iXHill cKJ1a7, CTPYKTYPHI, MOP(OJIOTiuHi, ONITUYHI BJIACTMBOCTI; CTBOPEHHS IJIiIBKOBUX CTPYKTYP Ha aMOP(HUX i
KPUCTIIYHUX MiIKJIaJKaX, IX ONTUYHI, es1eKTpodi3nyHi Ta (POTOENIEeKTPUYHI BIaCTUBOCTI. MeTa poboTH -
PO3PO6JIEHHS TEOPETUYHUX i MPAKTUYHUX OCHOB T€XHOJIOTIYHO IIPOCTOTO, MAJIO3aTPATHOTO, THYYKOTO B KEPYBaHHi
IIPOLIeCy CHHTEe3y TOHKUX IIiBOK ZnS i ZnSe 115 BUpOOHULITBA TOHKOILIIBKOBUX (GOTOYYTIMBUX €JIEMEHTIB
COHSIYHUX 6aTapeil. MeTou OCiKeHHS - HalliBeMIIIPUYHUN METO/I CXO/I)KeHHs peakiifiHOi CUCTEMU JI0
MiHIMyMy €Heprii Ipy1 KBaHTOBO-XIMIYHOMY MOJe/M0BaHHi y cepenosui "MOPAC 2012"; meToq, XiMiY4HOTO
0CaJKEHHS 3 BOOHUX PO3YMHIB [IJIs1 CUHTE3y TOHKUX IUIBOK ZNS i ZnSe Ta CTPYKTYpP Ha IX OCHOBI; PEHTTE€HIBCHKY
IpaKUiio 1151 JOCTiIPKEHHS CTPYKTYPH IJ1iBOK, ONITUYHY Ta PEHTTEHOPIYOPUCLEHTHY CIIEKTPOCKOIIIIO IJ1S
BA3HAYEHHS ONTUYHMX XaPaKTTEPUCTHK i €JIEMEHTHOTO CKJIAJly; CKaHyl04y €JIEKTPOHHY Ta aTOMHO-CUJIOBY
MIKPOCKOIIiIO 17151 BUBYEHHSI MOp(oJIoTii moBepxHi, MPodisioMeTPilo Ta iHBEPCiiiHy BOJIbTAMIEPOMETPIIO 17151
IOCJIiIKeHHSI TOBIIMHU I1JIiBOK, METOIY MOJIEKYJISIPHO-aICOPOLiITHOrO aHasi3y JJjisl IPOBeAeHHs KiHeTUYHUX
JociinkeHb. OGrpyHTOBAaHO KOHLEHTPALilHI MeXXi BUXiIHUX PEYOBUH i Aiana3oH 3HayeHb pH 3a SIKUX MOXJIMBE
OCaJiKeHHS IIJIiBOK CybQifiB i CeNeHiniB IUHKY, 6€3 JOMIMIOK IT06IYHUX NPOAYKTIB 3 BUKOPUCTAHHSIM JIiTaHiB
pi3HOI prpogy. 3arIpoONIOHOBAHO AJ1s1 CUHTE3Y IUIIBOK ZNSe BUKOPUCTATU K XaJIbKOTE€HI3aTOp €JIeMEHTapHUN
ceJieH. BctaHoBeHO ¢a3oBuil ckiazl, MOPQOJIOrito IOBEPXHI, TOBIUMHY, ONITUYHI Ta CTPYKTYPHIi IapameTpu
OTPMMAaHMX [TOKPUTD Ta MTOKA3AHO, L0 NPUPOJA KOMIIJIEKCOYTBOPIOIOUOIO PEAareHTa BIUIMBAE HA BIACTUBOCTI IJIIBOK
ZnS i ZnSe. BusHaueHo eeKTuBHi eHeprii akTupauii npouecis XO miiBok ZnS i ZnSe 3 BAKOPUCTAHHSM Pi3HUX
KOMIIJIEKCOYTBOPIOIOYMX PEareHTiB. Briepie npoBeneHO KBAHTOBO-XiMiYHE MOJIEJIIOBAHHS TPOMDKHUX CTaIiN
peaxuiil CUHTe3Yy TOHKUX IUIIBOK ZnS i ZnSe. BUrOTOBJIEHO €KCIIEPMMEHTAJIbHI 3pa3KU TOHKUX HaIliBIIPOBIIHUKOBUX
I1iBOK ZnS i ZnSe, a TaKOX CTPYKTYPU TOHKOILTIBKOBi cTpykTypuZnS /CdS, ZnS /HgS, ZnS /CusS, ZnS /Ag2S,
ZnS/Zn0, ZnS/Si, ZnSe /ZnS, ZnSe /CdS, ZnSe /HZS, ZnSe /Ag2S.

Pedepar aHI1iliChKOIO:

The object of the study is chemical systems with a complex of functional properties; chemical processes and
physical phenomena accompanying the hydrochemical synthesis of ZnS and ZnSe semiconductor thin films,
determine their composition, structural, morphological, optical properties; the creation of film structures on
amorphous and crystalline substrates, their optical, electrophysical and photoelectric properties. The aim of the
work is to develop the theoretical and practical fundamentals of a technologically simple, low-cost, flexible
process for the synthesis of ZnS and ZnSe thin films for the production of thin-film photosensitive elements of
solar cells. Investigation methods - semiempirical method of convergence of the reaction system to a minimum of
energy in quantum-chemical modeling in the environment of "MOPAC 2012"; method of chemical deposition from
aqueous solutions for the synthesis of ZnS and ZnSe thin films and structures based on them; X-ray diffraction for
studying of films structures, optical and X-ray fluorescent spectroscopy for the determination of optical
characteristics and elemental composition; scanning electron and atomic force microscopy for the study of
surface morphology, profilometry and inversion voltammetry for the investigation of film thickness, methods of
molecular-adsorption analysis for carrying out kinetic studies. The concentration limits of the initial substances
and the range of pH values for which deposition of zinc sulphide and zinc selenide films, without impurities of by-



products with using of different nature ligands are justified. The elemental selenium as a chalcogenizer is proposed
to be used for the synthesis of ZnSe films. The phase composition, surface morphology, thickness, optical and
structural parameters of the obtained coatings was established and it is shown that the nature of the complexing
reagent affects the properties of ZnS and ZnSe films. The effective activation energies of CD processes of ZnS and
ZnSe films using various complexing agents are determined. A quantum-chemical simulation of intermediate
stages of ZnS and ZnSe thin films synthesis reactions was conducted for the first time. Experimental samples of
ZnS and ZnSe semiconductor thin films as well as thin film structures of ZnS /CdS, ZnS /HgS, ZnS /CuS, ZnS /Ag2S,
ZnS/Zn0, ZnS/Si, ZnSe /ZnS, ZnSe /CdS, ZnSe /HZS, ZnSe /Ag2S were prepared.5481

Impexc YIK: 621.311.243, 621.793.3;621.311.243

Koau TemaTHYHHUX PYOPHK: 44.37.31
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Haszsa HTII ykpaiHCBKOIO: Touki nuiiBku ZnS ta ZnSe

Haszga HTII aurJificeKo¥0: Thin films of ZnS and ZnSe

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpHuMmaHi pe3yJIbTaTH:

l'asmy3b 3acToCyBaHHS: 72.19 JlocifKeHHs i eKCliepuMeHTaIbHi PO3po6KY y cdepi iHINX IPUPOIHUYNX i

TEXHIYHMX HayK
PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: MniBku uuuk cynbodiny (ZnS) i uuHK ceneHiny (ZnSe) HajiexkaThb [0 TPYIX HAMiBIPOBIJHUKIB TUITY
AIIBVI, siKi € OCHOBHOIO CKJIa[IOBOIO YAaCTMHOIO (POTOUYTIIMBUX €JIEMEHTIB €JIeKTPOHHUX NIPUCTPOiB. OpepskaHi
IJTiBKY LIMHK CYJIbQifly Ta LIMHK CEJIEHIAY € OGHOPITHUMY, TTIaAKMMU 3 MIMPUHOIO 3300pOHEHOi 30HU 3,6 €B (a1

ZnS) i 2,65 eB (nms ZnS). KpucTaniyHa CTPYKTypa IUIiBOK € Ky6iqHOIO.
ConiaibHO-eKOHOMIYHA cnpssmoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eramy: 1 pik
3aKiHYeHHs eTamy:
Crnio>KHuBavi NPOAYKILii: nifnpreMcTsa 110 BUTOTOBJIEHHIO GOTOYYTIIMBUX €JIEMEHTIB
IlepcrieKTHBHI PUHKH: Vkpainu, €Bponu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMIT 06CAT iHBECTHILiH, THC. TPH.: 1000
IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHSI. Hi
IloTeHniasIbHUI 00CAT MPOJAKY, THC. TPH.: 3000
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB): 3

HopaTtkoBa iHdopMais: 3a jorosopamu

IX. Bi6siorpadiuyHuii onuc
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