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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0219U000817
Jep>kaBHUH peecTpauiliHUI HOMeP: 0116U000302
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrpamnii: 27-02-2019

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3Ba eramy: BcraHoBiieHHS 3aKOHOMIPHOCTe!! peakIiiil B3aeMoil Ta AUCIIPOIIOPLIOHYBaHHS ¥ CHCTEMax
XaJIBKOT€HiZ (okcua) MeTtany II-V rpynu - repManiii 32 yMOB BUCOKUX TEMIIEPATYP Ta [JIMOOKOIO BAKyyMy

(inepTHOroO cepenoBuILA) Ta iX BIJIMBY HAa (POPMYBaHHSI HAHOCTPYKTYP.
IToyaToK eramy: 01.2018
3akiHyeHH4 eTamy: 12.2018

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHHS IOPHAHYHOI 0cooH (a6o ITIB piznyHO0i 0cO6H): Disnko-XiMivHMIl IHCTUTYT iM.

O.B.Borarcekoro HAH Ykpainu

Kopg 3a € IPIIOY: 03534535

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 048 766-20-44: daxc 048 765-96-02

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 1226.65




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BcraHOBJIEHHS 3aKOHOMIPHOCTEN B3aeMOJIil y cucTeMax repMaHiil - cyabdif, (ceseHis;, OkCcu) MeTamny 3

YTBOPEHHSIM JIETKUX CIIOJIYK [J151 (POPMYBaHHS TOHKOILIIBKOBUX IIOKPUTTIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Establishment of regularities of interaction in systems Germanium - metal sulfide (selenide, oxide) with formation
of volatile compounds for formation of thin-film coatings

Pedepat yKpaiHCBKOIO:

Po3ryissHyTO NUTaHHS BUSIBJIE€HHS 1 BU3HAUYeHHs XiMiuHux popm ['epmaHilo B pisHUX 00'ekTax. BigzHaueHo, 1m0 1
obsacTb aHaNiTUYHOI Ximii ['epmaHilo (Ha BigMiHy Bifi 6araTbox iHIIMX €JIEMEHTIB) € Majio NpopobeHoo. [Toka3aHo,
110 ITPY BUSIBJIEHHI 11 BU3Hau€HHi popm ['epMaHilo B 06'eKTax JOBKIiIJIS HAl6LIbII €(peKTUBHUMU € KOMOGIHOBaHi
METO/Y, L0 CIOJIY4alOTh IPOLEAYPU PO3/iy i KOHLLEHTPYBAaHHS (POPM 3 BUCOKOUYTJIMBUM BU3HAYEHHSIM 3
BHUKOPHUCTaHHIM Qi3sMYHUX METOIiB aHai3y. KinbkicHe BU3HaY€HHs repMaHieBUx OpM y HEOpraHiyHUX MaTepianax
3MiICHIOETBCS, B OCHOBHOMY, METOJIAMU PEJIOKCMETPIi I CEJIEKTUBHOTO BUITYYEHHS (POPM crieupidHMMU
PO34YMHHUKAMU. BifzHaueHo TpyIHOLI KiJIbKiCHOTO aHai3y, oB's3aHi 3 6araToMaHiTHiCTIO Gpopm ['epmaHiro Ta ixHix
KpUCTaNnivHUX Moaudikaliii, a Takox 3i cnocobamu nepeBipKy MpaBUIbHOCTI Bu3HaYeHHs ¢dopm. [IpoBeneHo
XiMiYHMI aHasi3 3pa3KiB repMaHiiBMiCHUX Marepiaiis, 30kpeMa GeO2, GeO Ta 3aJMLIKY [iCJIs TEPMIYHOTO
BUINAPOBYBaHHA y BakyyMi CVD-komMnosuty ckaagy ZnO-Ge. V Bunagky GeO2 Bmict Ge Binnosinae crexiomerpii
nmiokeupy 'epmaniro, HatomicTe BMicT ['epmaniio y GeO cBiguuTh PO HasBHICTb goMimku GeO2. Bmict Ge 11 Zn'y
3aJIMUIKY BiAmoBifae HagBHOCTI criosyK Zn2GeO4, ZnO Tta Ge eeMeHTHOro. TepMOIMHAMIYHMMU PO3PaxyHKaMM1
OLIiHEHO 3HAYE€HHSI YMOBHUX TEMIIEPATYP, 32 SIKUX CYMapHUI THCK ra3yBaTHX IPOAYKTIB peakuii ctaHoBUTH ~1T1a
(10-5 aTtMm.). 3a3HaueHa BeJIMUMHA € 3HAYHO (Ha COTHi °C) HMXYOIO MOPIBHSHO 3 TaKOIO 17151 BUXITHUX KOMIIOHEHTIB
(crmonyka metasny - I'epmasiit). Ofep>kaHi KOHIeHcalli€elo [apy 3a3Ha4eHNX KOMITO3UTiB TOHKOIL/IiBKOBI IIOKPUTTSI
BOJIOJIiIOTh ONTUYHUMHU I €KCIITyaTalilHUMU [1apaMeTPaMH, 110 [IEPEBEPUIYIOTh AHAJIOTIYHI 3HAYEHHS [J1s1
BUXiJJHUX KOMIIOHEHTIB Ta € NPo30puMU B [Y fiana3oHi CriekTpy. BCTaHOBJIEHO HAHOCTPYKTYPHUN XapaKTep
0Jlep>)KyBaHMX [TOKPUTTIB 3aBASKM 3HAYHOMY I1I€PECUYEHHIO Iapy IIPYU 3BOPOTHMX OOMIHHMX PeaKLisix Ha TOBEPXHi
MigKIagKU. PO3IJISIHYTO MOBEAIHKY ITPY TEPMiYHOMY BUIIApOBYBAaHHI MOHOOKCHUAY ['€pMaHilo K IPUPOJHOTO
HAaHOKOMIIO3UTY, 1J0 BOJIO/Ii€ B€JIbMU HU3BKOIO YMOBHOIO TemrnepaTypolo (350°C), uepes 10 yTBOPIOIOTHCS
IIOKPUTTS 3 HU3bKOIO MEXaHIYHOIO MilIHICTIO. 3aCTOCYBaHHS JIETYIOUO0i J06aBKU oKcuay bopy cTabisnisye BajleHTHU
crtaH Ge(Il) i cripusie cyTTeBOMY IOKpalleHHIO BJAaCTUBOCTEN OJlep>KyBaHUX 3 MaTepiany OKPUTTIB. JJociimKeHo
KiHETUKY TEPMIYHOIO BUNIAPOBYBAHHS Y BaKyyMi KOMITO3UTIB TUITY XaJIbKOIIIiHE b - 'epMaHill Ta KoHAeHcarii
[TIOKPUTTIB i BUSBJIEHO B3a€MO3B'SI30K MiXK IIBUIKICTIO IIPOLLECY Ta MILIHICTIO 3B'SI3KiB Me€TaJl - XaJIbKOT€H Ta
'epmaHiii - XanbKOreH. BCTaHOBJIEHO, 1110 HAUBUIMMYA 3HAYE€HHSIMU MEXaHiYHOi MilITHOCTi BOJIONiIOTh IOKPUTTS,

OJlep>KaHi 3 KOMIIO3UTIB, 1110 BOJIOJIOTh HAMHIIKYOIO JIETKICTIO (€BPOIi€Bi XasibKolIiHei - ['epmaHii).

Pedepar aHIJIiHCBKOIO:

The problem of detection and determination of chemical forms of Germanium in various objects is considered. It is
noted that this area of analytical chemistry (unlike many other elements) of Germanium is poorly developed. It is
shown that while detecting and determining the forms of Germanium in the environment, the most effective ones
are combined methods, combinations of the procedure of separation and concentration of forms with a highly
sensitive determination using physical methods of analysis. Quantitative determination of Germanium forms in
inorganic materials is carried out mainly by the method of redoxmetry and selective extraction of the form by
specific solvents. The difficulty of quantitative analysis associated with the variety of forms of Germanium and
crystalline modifications, as well as ways to verify the definition is noted. Chemical analysis of samples of
germanium-containing materials, including GeO2, GeO and in the residue after thermal evaporation in vacuum of



a CVD - composite of ZnO-Ge composition was carried out. In the case of GeO2, the Ge content corresponds to
stoichiometry, while the content of Germanium in GeO indicates the presence of impurities GeO2. The content of
Zn and Ge in the residue corresponds to the presence of compounds Zn2Ge0O4, ZnO and Ge elemental.
Thermodynamic calculations have estimated the temperatures at which the total pressure of the gaseous reaction
products is ~1Pa (10-5 bar). The indicated value is significantly (by hundreds of °C) lower compared to the initial
components (the metal compound and Germanium). The thin-film coatings obtained by the condensation of the
vapors of these composites possess optical and operational parameters that exceed similar values for the initial
components and are transparent in an IR spectral range. The nanostructural character of the coatings have been
established due to a significant supersaturation of vapor during reverse exchange reactions on the substrate
surface. The behavior during thermal evaporation of Germanium monoxide as a natural nanocomposite, which has
a very low conventional temperature (350°C), is considered, which results in the formation of coatings with low
mechanical durability. The use of a Boron oxide dopant stabilizes the valence state of Ge (II) and contributes to a
significant improvement in the properties of the coatings obtained from the material. The kinetics of thermal
evaporation in vacuum of chalcospinel-Germanium composites and condensation of coatings was investigated and
the relationship between the process rate and the strength of metal-chalcogen and Germanium-chalcogen bonds
was found. It has been established that the coatings obtained from composites with the lowest volatility (Europium
chalcospinel - Germanium) have the highest mechanical strength values.

Imgexc YK: 539.21:539.12.04;548:539.12.04;538.95-405:539.12.04, 539.213.1:546.47 /546.221.1:546.289
Koau TeMaTHYHHUX PYyOPHK: 29.19.21

KepiBHHKH po6OTH

BiacHe IlpizBume Im'sa I10-6aTbKOBI: 3inuenko Bikrop ®epociitoBuy

HayKkoBuii CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Hazsa HTII ykpaiHCBKOI0: CVD-KOMIIO3UTH HA OCHOBI CUCTEM CIIOJIyKa MeTay - [epMaHiii K epCreKTuBHi

Marepianu g8 iHtep@epeHuiiHoi ontuky 1Y gianazony crnekrpa.

Ha3zpa HTII anriiicbKor0: CVD-composites based on system metal oxide - Germanium as perspective

materials for interference optics of IR interval of a spectrum.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

FaJIy3b 3aCTOCYBaHHSI: OnruyHe npuaago0yayBaHHsS
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6sieno npuHumnoBo HOBui1 Tui Marepiasis ayist [4 ontuku Ha ocHosi CVD ("Chemical Vapor
Deposition") - KOMIIO3UTIB, 10 CKJIAJAIOTLCS 3i CIIOJIYK Pi3HOBAJIEHTHMX METajliB Ta ['epMaHilo Ta 30aTHUX 10
CIIiJILHOTO BUIAPOBYBAHHS Ta KOHJEHC ALl y BUIJISIAI TiOPUAHUX HAHOCTPYKTYp. Onlep>KaHi 3 HUX TOKPUTTS

BiZ]I3HAYAIOTbCS BUCOKAMU ONITUYHUMU Ta €KCILIyaTallilHUMU NTapaMeTpaMy, 110 NIEPEBUIIYIOTb CTAHIAPTHI 3pa3KHU.
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjis:
BnposapaskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 2010-2011 p.p.
3aKiHYeHHs eTaly:
Cno>kuBavi NPOAYKILii: [lifnprueMCcTBa ONTUYHOTO PUIALOGY L yBaHHS.
IlepcrieKTHBHI PUHKH: Vkpaina, kpainu €C, CIIIA.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 06CAT iHBECTHLLiH, THC. TPH.: 0
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasiBHicTh Oi3Hec-mJiaHy: Hi
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI: Hi
IloTeHniaIbHUH 00CAT IPOJAXKY, THC. TPH.: 0
OuikyBaHHI TepMiH OKYITHOCTi (POKiB): -

JoapaTtkoBa iHdopmamuist: --
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