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CTBOPEHHS MaTepiasiB A iHTepdepeHLiiiHoi onTuky [Y mianasoHy CIeKTpy

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Study of interaction in the systems Germanium - oxide (sulfide, fluoride) of metal of II-IV groups - Boron oxide
with the aim of creation of materials for the interference optics of an IR interval of a spectrum

Pedepar yKpaiHCBKOIO:

BcraHoBI€HO 3arasibHi 3aKOHOMIPHOCTI B3aeMo[ii y cuctemax Ge - MxOy - B203, ne MxOy - ZnO, In203, GeO2,
SnO2. TIpu 3poCcTaHHi €JIeKTPOHETaTUBHOCTI OKCUAIB MeTailiB y psai ZnO - In203 - GeO2 (-SnO2) 3gaTHICTb 10
YTBOPEHHSI CKJIaHUX OKCUiB 3 B203 3menmyeTbcst. MeTogamu POA Ta [4 ciekTpocKomii BCTaHOBIEHO YyTBOPEHHS
6opariB y cucremax ZnO - B203 (Zn3(BO3)2, Zn40(BO2)6 Ta ZnB407) Ta In203 - B203 (InBO3). Y Toi1 k€ yac 'y
cucremax SnO2 (GeO2) - B203 He BusiBIeHO XiMiUHOI B3aeMO/lii, a HATOMICTb Ma€ MicClie CKJIOYTBOPEHHSI.
JlogaBaHHA €JIEMEHTHOTO I'epMaHilo 10 3a3Ha4EHNX CUCTEM Pi3HUM YMHOM BIUIMBA€E Ha XapaKTep B3aeMopii. Y
cucremax Ge - ZnO - B203 ta Ge - In203 - B203 go6aBka Ge cripusie 3pOCTaHHIO BMICTy CKJIQIHUX OKCUTB,
0CO00JIMBO, Y BUIIQAKY APYToi 3i cucTeM, 110 3yMOBJIEHO BifHOBIEHHIM 3anuiikiB ZnO ta In203. Y cucremi 3 In203
yepe3 ii BiTHOBJIEHHS [0 JIETKOI crioyyku In20 mae micle yTBOpeHHsI HU3Ku HecTilikux 6opartis In (I). Lie ciipusie
BMPIBHIOBAHHIO JIETKOCTEN YyTBOPeHUX okcuiB ['epmaniro (II) Ta Ingiro (I) i Mae no3uTuBHE 3HAYEHHS 715
oZlepKaHHS MOKPUTTIB. ¥ cucteMi Ge - GeO2 - B203 uepes CKIOyTBOPEHHS CJIifl O4iKyBaTH Ha ONITUMAJIbHI YMOBU
BurnapoByBaHHA GeO 1 KoHAeHcaujil napu Ha nigkiaagui. Hatomicts y cucremi Ge - SnO2- B2O3 criocrepiraerscs
3HUKHeHHS $a3u SnO2 3 MposIBOM SBUIIA JiKBallii Ta YaCTKOBUM BifHOB/IeHHAM 10 Sn(Il) Ta MeTaneBoro CTaHyMmy.
Lle € HENMPSIMUM [JOKA30M HEOCTATHLOI [IEPCIIEKTMBHOCTI 3a3HAY€HOI CUCTEMH, 110, OYEBUHO, [IOB'SI3aHO 3
IOCHUJIEHHAM Pi3HUL] y sieTkocTAx GeO Ta SnO. HatomicTs cuctema Ge - In203 - SnO2 - B203 3a cBo€ro
[IOBEMIIHKOIO B 3HAYHIl Mipi Haragye cucremy 3 In203 3a CrieKTpaJIbHUMU XapaKTEPUCTUKAMU, IO CBiTYMTh IIPO
MOJKJIMBICTD ii BUKOPUCTAHHS [IJIS OJleP’KaHHA TOHKOIIIBKOBUX ITIOKPUTTIB. [IpoBeneHni1 pe4OBUHHMI aHali3
cucrem GeO - B203, GeO2 - B203 ta ZnO - B203 nokasaB CIiBBiTHOIEHHS €JIEMEHTIB Y pi3HUX popMax

(BOIOPO3UYMHHIN Ta BOJOHEPO3YMHHII) i IiATBEpAUB Pe3yJIbTaTU, OJlepsKaHi iHIMMMHU METOAAMU OCIIiIPKEHHS.

Pedepar aHIJIiHCBKOIO:

The general regularities of interaction in Ge - MxOy - B203 systems, where MxOy - ZnO, In203, GeO2, SnO2, are
established. As the electronegativity of metal oxides increases in the ZnO - In203 - GeO2 (-SnO2) series, the ability
to form complex oxides with B203 decreases. The formation of borates in the ZnO - B203 (Zn3 (BO3)2, Zn40
(BO2)6 and ZnB407) and In203 - B203 (InBO3) systems has been established by the methods of XRD and IR
spectroscopy. At the same time, no chemical interaction was revealed in SnO2 (GeO2) - B203 systems, but glass
formation occurred instead. The addition of elemental Germanium to these systems affects the nature of the
interaction in different ways. In Ge - ZnO - B203 and Ge - In203 - B203 systems, the Ge additive increases the
content of complex oxides, especially in the case of the second system, which is caused by the reduction of ZnO
and In203 residues. In the In203 system, through its reduction to the In20 volatile compound, a number of
unstable In (I) borates is formed. This promotes the leveling of the volatility of the formed oxides of Germany (II)
and Indium (I) and has a positive value for the coating. In the Ge - GeO2 - B203 system, optimum conditions for
GeO evaporation and vapor condensation on the substrate should be expected due to glass formation. Instead, the
disappearance of the SnO2 phase is observed in the Ge - SnO2 - B203 system, with the manifestation of
immiscibility phenomenon and a partial reduction to Sn (II) and the metallic state. This is indirect evidence of the
lack of perspective of the said system, which is obviously related to the increased differences in the volatility of
GeO and SnO. Instead, the Ge - In203 - SnO2 - B203 system, in its behavior, is largely reminiscent of a system



with In203 in terms of spectral characteristics, indicating that it can be used to produce thin film coatings. The
substantial analysis of the GeO - B203, GeO2 - B203 and ZnO - B203 systems showed the ratio of elements in
different forms (water-soluble and water-insoluble) and confirmed the results obtained by other research

methods.
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