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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHyHHUX PYOPHK: 29.19.19

Tema gucepranii:
1. BupouyBaHHS ONITUYHUX KPUCTAJiB candipy METOLOM rOPU30HTAJIbHOI CIIPSIMOBAHOI KpUCTaisallii 3

BUKOPUCTAHHSIM BiTHOBHUX Ta30BUX CEPEIOBUII]

2. The growth of the optical sapphire crystals by the horizontal directional crystallization using reducing gaseous
media

Pedepar:

1. O6'exT mocnifKeHHs - candip,BUPOLEHNI METOIOM FOPU30HTA/ILHOI cripsiMoBaHoi kpucTanizauii ('CK) y
BiJJHOBHUX ra30BUX CEPEJOBUIIAX 3 MIMXTU HA OCHOBI METAJIYPTilHOTO IMIMHO3eMY. MeTa AOCIiI>)KeHHS - BUBYEHHS
ocobauBocTel GopMyBaHHS PYHKIIOHATIBHO BaXXJIMBUX ONITUYHUX Ta CTPYKTYPHUX BacTUBOCTEN candipy. Metonu
mocnimkeHHs: CieKTpodOTOMETPis, pEHTT€HOCTPYKTYPHUII aHali3, CIEKTPaJIbHUI aHai3, €1eKTPOHHO-30H0BUN
MiKpOaHasi3, , CKaHylo4a eJIEKTPOHHA MiKPOCKOIIisl, ONTAYHA MIKPOCKOIIisl, METOJ, €JIEKTPOHHO-TIapaMarHiTHOTO
pe3oHaHcy. TeopeTuuHi i IpakTUYHi pe3ysIbTaTH, HOBU3HA: BCTaHOBJIEHI YMOBU OYMILEHHS [JIMHO3EMY Y
BigHOBHOMY cepenosuili CO+H2. Po3p06s1€HO TEXHOJIOriI0 Oi€P>KaHHS LIUXTHU 3 METAJUIYPriliHOTO [JIMHO3EMY.
JloBeneHo, 10 ONTUYHI BIACTUBOCTI candipy, BUpoieHoro y cepenosui CO+H2 BU3HAYaIOTHCSI KOHLEHTPALLE0

IOMIIIKY TiTaHy Ta BiTHOBHUM IOTEHIIiaJIOM CE€PEOBUILA BUPOILYBaHHS. BCTaHOBJIEHO, 110 BiTajn y CepenOBUILAX



3 pi3HUM BiJHOBHUM IOTEHLiaJIOM, LO3BOJISIE OflepsKyBaTH carndip 0AHOYaCHO 3 BUCOKOIO CTiHKicTIO 10 YP-
BIIPOMIiHIOBaHHS, i 3 BUCOKOIOIIPo30pocTio ¥ YP-nianasoHi. [TokazaHo, mo BipoiyBaHHS candipy y BigHOBHUX
CepeLoBUIAX HE IPUBOJUTD JI0 iCTOTHOI 3MiHM MIKPOCTPYKTYPU KPUCTAJIiB. BCTAHOBJIEHO, 1110 MiKPOBKJIIOUEHHS B
candipi BUpOLEHOMY Y BilHOBHUX cepefoBuiax Ar+(CO,H2), yTBOpIOIOTbCS B PO3IJIaBi B HACILOK Oro aHiOHHOI
HecTexiomeTpii. [TokazaHo, 0 BupouyBaHHs candipy 6e3 MikpoBkiodeHb MeTogoM I'CK y BiTHOBHOMY
CEepeJOBUIILI MOKJIMBO TiJIbKY MPY YTPUMaHi NapliaJIbHOTO TUCKY BiJHOBHUX KOMIIOHEHTIB HUKY€ KPUTUYHOTO
piBHs. Cpepa BUKOPUCTAHHS: TEXHOJIOTiSI BUPOILyBaHHS KpUCTasiB candipy.

2. Object of investigation - the sapphire grown by the horizontal directional crystallization (HDC) in the redusing
gaseous media from the metallurgical alumina-based raw material. Aim of investigation: to study the pecularities of
the formation of the optical and ctructure properties of the sapphire. Methods of investigations: fotospectroscopy,
X-ray diffraction method, spectral analysis, electron-probe microanalysis, scanning electronic microscopy, optical
microscopy, electron-paramagnetic spectroscopy. Theoretical and practical results, novelty : the conditions of the
purification of the alumina in the reducing medium CO+H2 is established. The technology of obtaining raw
material from the metallurgical alumina was found. It is shown, that the optical properties of the sapphire grown in
the reducing medium CO+H2 are determinated by the content of impurity of titanium and by the reducing
potential of the growth atmoshere. It is establishied, that the annealing in the medium with different redusing
potential allows to obtain sapphire with simultaneosly high UV-radiation resistance and high UV-range
transmission. It is shown, that sapphire growth in reducing media don't leads to the significant change of the
microstructure parametries of the crystals. It is shown, that the microinclusions in the sapphire grown in reducing
media Ar+(CO,H2) appeare in the melt due to anionic non-stochiometry. It is shown, that growth of the sapphire
without the microinclusions possibly with supporting partial pressure of the reducing components below the
critical level. Field of application: the sapphire crystal growth technology.
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