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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX PyOpHK: 31.17.15

Tema gucepranii:

1. CuHre3, CTpyKTypa i BJIaCTUBOCTI IJIIBOK MEPKYPIil cybdiny Ta MEPKypiil cesieHiny i TBepAux po34nHiB Ha iXHill
OCHOBI

2. Synthesis, structure and properties of mercury sulfide and mercury selenide films and solid solutions on their
base

Pedepar:

1. 3anponoHoBaHO OOI'PYHTOBAHUI BUGIP CKJIay PeaKLiliHMX CUCTEM Ha OCHOBI pO3PaXyHKy T'PaHUYHUX YMOB
YTBOPEHHSI MaJIOPO3YMHHUX (POPM XaJIbKOT'€Hi/liB MEepPKyPpilo 6€3 JOMIIIOK IOOIYHUX [IPOAYKTIB 3 BAKOPUCTAHHSAM
YOTHPHOX KOMIIJIEKCOYTBOPIOIOUMX PEAreHTiB 11 CUHTE3Y IJIiBOK HES i mecTy KOMIIJIEKCOYTBOPIOIOUMX PEAreHTIB
IJ1s1 CUHTe3y ITiBoK HgSe. 3a pesysbraTamu aHasisy ioHHUX piBHOBAr y cucremax Hg2+-Lx—-(NH2)2CS Tta
Hg2+-Lx-Na2SeSO3 3arnponoHoBaHO BUKOPUCTAHHS TioOKapbaMiy Ta HaTpiii Tiocynbdary as CuHTe3y MaiBok HgS
i HgSe BignosigHo. ExCieprMeHTaNbHO BU3HAYEH] 3HAaYEHHS €HEPTii akTUBallii Mpouecy CUHTe3y ILTiBOK HES i
HgSe, a Takox NpoBeEeHO KBaHTOBO-XiMiuHe MogiestoBaHHs Ximizamy XO mtiBok HgS 3 (NH2)2CS Ta XO nniBok HgSe
3 KI, KSCN ta Na25203 Ha 0CHOBIi 3alIpOIIOHOBAHO] TiMOTE3U [P0 MOXKJIMBE (OPMYBaHHS IPOMIKHUX

PeaKUifHO30aTHUX KOMILJIEKCIB, 1110 MAlIOTh KOJIOIIHY NPUPOAY Ta € CTPYKTYPHUMU JIAHKAMU B IIPOLECI CUHTE3Y



IJTIBOK XaJIBKOT€Hi/IiB MEPKYPIIO 32 paXyHOK KOOIIE€PAaTUBHUX i (GJIYKTyalliHUX SIBUIL Y po3uuHi. [IpoBeneHo
MOPiBHAHHS NPOLIECiB ocampkeHHs MIiBoK HES i HgSe 3 pisHMMU KOMIIZIEKCOYTBOPIOIOYMMU peareHTaMu Ha OCHOBI
PO3paxoBaHUX €HEPreTUYHUX JAiarpaM CTaflii MOJEIbOBAaHOrO XiMidaMy XO IJ1iBOK MeTOAOM PM6. CUHTE30BaHO 1
oxapakTrepusosaHo miiBku HgS ta HgSe, nuiBkosi TBepai po3unnu HgSxSel-x, CdxHgl-xSe, TepHapHOi CIOJIyKU
Hg3I2Se2 Ta cTtpykTypu i3 noasiiinux mapis ZnS/HgS, HgS /ZnS, ZnSe /HgS, HgSe /ZnS, HgS /CdS, HgSe /CdS. Y
ckiani ctpykryp HgS /ZnS ta HgS /CdS BcTaHOB/IeHO HasiBHICTb Pasu crionyku HgS kybiunoi mopuddikatiii, o €
HaCJIIKOM IIPUMMYCOBOI OpieHTallii Marepiany IUIiBKY 4O MaTepiaiy MigKIagKy.

2. Areasonable choice of the reaction systems composition were carried out based on calculations of mercury
chalcogenides low soluble forms formation without admixtures of by-products using four complexing agents for
the synthesis of films HgS films and six complexing agents for the synthesis HgSe films. According to the results of
the ion equilibrium analysis in the Hg2+-Lx~-(NH2)2CS and Hg2+-Lx-Na2SeSO3 systems, the use of thiourea and
sodium thiosulfate were proposed for the synthesis of HgS and HgSe films, respectively. Experimentally, the values
of the activation energies of the HgS and HgSe films synthesis were determined, as well as quantum-chemical
modeling of chemical bath deposition chemistry of the HgS films with (NH2)2CS and HgSe films with KI, KSCN and
Na2S203 based on the proposed hypothesis about the possible formation of intermediate reactive complexes
which have colloidal nature and were the structural links in the process of mercury chalcogenides films synthesis
due to co-operative and fluctuation phenomena in the solution. The comparison of HgS and HgSe films deposition
processes with different complexing agents were carried out based on the calculated energy diagrams of the
simulated chemical bath deposition chemistry stages by PM6 method. The HgS and HgSe films, solid solutions
HgSxSel-x, CdxHgl-xSe, ternary compound Hg312Se2 and the structures ZnS /HgS, HgS /ZnS, ZnSe /HgS,

HgSe /ZnS, HgS /CdS, HgSe /CdS were synthesized and characterized. In the HgS /ZnS and HgS /CdS structures
was set the presence of HgS compound of cubic modification, which was the result of the forced orientation of the
film material to the substrate material.

Jep>kaBHHHM peecTpaniliHuii Homep [iP:

IIpiopuTeTHHH HANIPSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHuii npiopUTETHHH HaNIPSIM iHHOBALLiHHOI Ais1JIbHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Illanosan INaBno Mocudosuy

2. Shapoval Pavlo Yo.

KBasigikamis: 1. x. 1., 02.00.01

InenTudikarop ORCID ID: He zactocoyerbcs



JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. ®enopuyk AHatosiit OnekcaHApoOBUY

2. Fedorchuk Anatolii O.

KBasigikamis: 1. x. 1., 02.00.01
InenTudikarop ORCID ID: He 3acrocosyetbcs
JopaTrkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOMH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Koxan Oznexcanpp I1aBnoBuy

2. Kokhan Oleksandr P.

KBasigikamis: . x. u., 02.00.01
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHpopmamist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:

Cdepa ynpasiriHHS:



InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im's I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Bapuiit Irop €BreHosny

Bapuiii Irop €BrenoBuy

IOpuenko T.A.



