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HCCJIEJOBAHUE BOT'ATOM TEO, OBJIACTH JIMATPAMMBI
COCTOSIHUSI BUHAPHOM CUCTEMBI Bi,0;-TeO;

HccaepoBanme OmHapHOU cucTteMbl BiyO3-TeO, npepcTaBasieT NpakTH-
YEeCKHUU WHTEPeC AAST CO3AQHMST HOBBIX CTEKAOOOPA3HBIX U CTEKAOKPUCTAAAU-
YEeCKUX MaTepUanOB, COYETAIONIMX AETKOMAABKOCTb ¥ IIUPOKUN HWHTEPBaA
usMeHeHus TKAP. OpHaKoO CcBepeHHS O AMArpaMMe COCTOSHHS CHUCTEMBI
BiyO3-TeO, BecbMa orpaHUUYEHHB], & AQHHBIE IIPOTUBOPEYMBHL. Tak, aBTOpaMu
[1] u [2] TDoCcTpoeHBI AMarpaMMBI COCTOSTHUS AQHHOUW CUCTEMBI, B KOTOPBIX
BBISIBAEHBI TATH OMHAPHBIX coepmHeHm: BijgTeqO1g, BijgTesO034, BigTeOs-
Bi;TeyOy, BiyTeyOq;. B 6oraToit TeO, obaactu coctaBoB 78-92 MoA.% TeO,
He COBCEM IIOHATEH, Ha HAlll B3TAd), XapaKTep NAABACHUSI COEAVMHEHUS
BiyTe Oq; B, UCXOAS U3 3TOTO, IIOCTPOEHHBIE AQHHBIE YYaCTKU AUAarpaMm. B
OAHOM CAyYae, IO AQHHBIM [1], OHO HMMeeT KOHTPY3HTHOE INAABAEHUE IIPHU
662°C M HaAXOAUTCA MeKAYy ABYMS 3BTEKTUKAMHU, B ADYIOM CAydae — OHO
“MeeT WHKOHTPY3HTHBIN XapaKTep IAABA€HUSA C T. IA. 645°C [2]. B cBssu ¢
5TUM HaMU ObIAA IIPEANPHUHATA NMONBITKA PeBU3NU KaK BCeM AMarpaMMBl, Tak
U, B YaCTHOCTHU, OOAaCTH, copeprkalier 75-100 mona.% TeO,. AAd mccaepOBa-
HUM OBIAM HUCIIOAB30BaHEI «0C.4.» TeO, u BiyOs.

Baaropapsi MCIOAB30BaHUIO METOAA CBEPXOBICTPOTIO OXAAKACHUS pacil-
AdBa HAMU BIIEPBBblE YAAAOCH BBIIBUTH OOAACTh CTEKAOOOpA30BaHHSA B Oora-
Toli TeO, obOaacTu cocTaBOB OmMHapHOU cucTeMbl BiyO3—TeO,. PacnaaBbl
AAHHOM OOAACTH COCTAaBOB OOA@AQIOT IIOBBIINIEHHON KPUCTAAAU3AIMOHHOMN
CIIOCOOHOCTBIO, ITO3TOMY He 00pasyloT CTEeKOA IIPU TPAAUIIMOHHBIX METOAAX
CTEKAOOOpa30BaHUA. AAT YBEAUWUEHHS CKOPOCTH OXAAXAEHUS PACIAABOB,
KPUCTAAUIYIOMIUXCS IIPU MEAAEHHOM OXAA’KA€HMH, PACIA@Bbl CTEKOA 3aKa-
ASIAUCH MEXKAY ABYMsI OBICTPO BPAIIQIOUIMMUCT MeTAaAANYECKHMM BaAbllaMU
C TOAy4YeHHeM IIPO3PAYHBIX CTEKAOBUAHBIX MNAEHOK [3,4]. CoraacHo [4],
CBEpPXOBICTPOE OXAAKAEHUE pacliraBa HPOUCXOAUT UCKAIOUMTEABHO 3a CueT
TETIAOIIPOBOAHOCTH U Pe3KOM, MTHOBEHHOM 3aKaAKHM PacIAaBOB OT TeMIlepa-
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TYpPBL BapKU A0 KOMHATHOU. TakuM 00Opa3oM, peryaAupys B KaXKAOM KOHKPET-
HOM CAy4Yae TeMIIepaTypy BapK{, CKOPOCTb BpallleHUs BAABIIOB M 3a30p
MeJ)KAy HHMU, HAlllel IPyIIe YAAAOCh BIIEpPBBIE CHUHTE3HMPOBATH CTEKAA BO
MHOTUX "“3K30THYECKUX" THUTAHATHBIX, BUCMYTATHBLIX Ap. cHcTeMax [5-7]. Ha
CKOHCTPYMPOBAHHON HaMU YCTAHOBKE AOCTHIAETCSI CKOPOCTb OXAAKAECHUS
pacmaaBos ot 102 po 104 K/C 1 popMUPYIOTCS CTEKAOOOPA3HbIEe TIAEHKH TOA-
muHOM oT 30 mrm. Macca BaAbIIOB pacCuMTaHa TaKMM O00pa3oM, YTOOBI UC-
KAIOUMTBh UX HarpesB npu (GOPMOBAHUU IAEHKU CTekra u3 50 2 pacmnasa C
TeMmueparypolt 1600°C. Bapku CTEKOA IPOBOAUAUCE B TUTASIX U3 KBapleBOI'O
creraa npu 800-1000°C B saeKTpHUYECKHUX Iledax, B arMocdepe Bo3pyxa. OO0-
pasImbl AAST MICCAEAOBAHUMN OBIAM TIOAYYEHBI TaKKe TBEpPAO(A3HBIM CHHTE30M
U3 HUCXOAHBIX OKCHAOB. VIAEHTH(UKAIIUIO IPOAYKTOB, OOPa3yIOMIMXCS TpHU
KPUCTAAM3AIA U B pe3yAbTaTe TBepPAO(dA3HOIO CHMHTE3a CTEKOA, ITPOBOAM-
A AuddepeHITUaAbHO-TepMUYecKuM (AepuBaTorpad “Q-1500", ckopocThb
"arpeBa 10°C/mun) u pentreHodasossiM ("APOH-4", Cu -aHOpA) aHaAM3aMU.
Ha ocnoBe paanbix ATA m POA Oblna TTOCTpOeHa HOBAasi BEPCHUST y4acTKa
AVarpaMMBbl COCTOSTHUSI OuHapHOM cucrteMmbl BiyO3-TeO,, copepskalien 75-
100 mon.% TeO, (puc.1).
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Puc. 1. KoppekTpoBaHHas Bepcusi y4acTka gmarpaMmmMbl COCTOSIHUS GMHapHON cuctembl TeO;
n Bi,O3, cogepxatuen 75-100 mon. % TeO..

Hamu moapTBep>XA€eHBI AQHHBIE aBTOPOB [1,2] 0 CyllleCTBOBAaHWM 3BTEKTHU-
ku E; (87 Moa.% TeO,) mexpy BiyTe,O11 u TeO, ¢ TemnepaTypol MAaBAe-
Huga 580=+5°C (puc. 1). AAd AaABHEHIIero MOCTPOeHMsI AMarpaMMbl HaMU OBIA
HCCAEAOBAH XapakTep IAaBAeHUs coepmHenusa BiyTe Opp. Ha xpusoit ATA
crekna cocrasa 80 Mon. % TeO, — 20 MoA.% BipOs, coOOTBETCTBYIOLIETO CO€-
auHeHUto BiyTe Oqq, HAOAIOAQIOTCS UETKO BBIPa’KEHHBIN 5K303(PeKT ¢ MaK-
cumyMmoM 1ipu 420°C u ABa 3HAO3(hdeKTa ¢ MEUHUMyMaMu Ipu 635 u 720°C
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(puc.2A). TI'lpoaykToMm KpucTammsanuu npu 420°C CTeKAOIOPOIIKa COCTaBa
BiyTe Oy, siBAeTcst coepuHenue BiyTe, O ¢ mapamerpamu: d(A)/I (3.29/100,
3.17/3%, 3.13/4%) PDF kapta 01-081-1330 [8], maaBstieecsa nipu 635+5°C, uto
COBIIapaeT ¢ AaHHBIMU [1,2]. Bropol suHpoTepMuueckui apdeKT Ha KPUBOM
ATA B unTepBanre 680-765°C ¢ TeMnepaTypHbBIM MUHUMyMOM Iipu 720°C cB4-
3@aH C pacTBOpeHHEeM B pacnraBe TeO,, BBIASASIONIETOCS BO BpeMs MHKOHT-
pysHTHOro mnaaBaeHus BisTe O (puc. 2A). VMHKOHIPYSHTHBIM XapakTep
IIAA@BAEHUS CIIOCOOCTByeT 0Opa3oBaHUIO NepurekTuku Py (81 moa.% TeO,) ¢
T.IA. 635+5°C mexpy BiyTe Oy u aBrekTukon E; (87 Moa.% TeO,) (puc. 1).
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Puc. 2. Kpueble [ TA nopolkoB coeanHeHnsi Bi;Te,O11, NonyveHHblx B Buae crekna (A) n
TBepaoda3oBbiM cuHTE3oM (B).

W3sBecTHO, uTO KpucTamrndeckuu BipyTeyOjy cyllecTByeT B ABYX MOAHU-
puranugax: MOHOKAMHHOU U Kybmdeckou [2]. Ha kpusoit ATA coepnHeHUSA
BiyTe, O, moaydeHHOTO TBepAOdAa3HBIM CHHTe30M (puc. 2B), HabAroparoTCa
Tpu 3HAOTepMUuYecKux sadderra mpu 560 , 635 u 720°C. ITocrepHme ABa 3¢h-
deKTa COBIIAAAIOT C TAaKOBBIMU Ha KpuBoiM ATA cTekArooOpa3HOro obpasiia
(puc. 2A) u cBg3aHBI C UHKOHIPYSHTHBIM XapaKTepoM IAaBAeHUs BipTe Oq;.
A supotepmudeckuti agdekTt npu 560°C cBsizaH ¢ Pa3oOBBIM IIEPEXOAOM MO-
HOKAMHHOUN Mopudukanuu BiyTey O11 B KyOuueckyro (puc. 2B).
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The TeO, and Bi,O; based glasses and glass ceramics are widely used for various
technical needs. However, information about the phase diagram of the Bi,0;-TeO,
system is limited, and the existing data are inconsistent. According to Demina L.A. with
co-authors the Bi,Te;O;; compound has a congruent melting at 662°C and forms two
eutectics with neighbors. In another case, according to the Schmidt P. with co-authors, it
melts incongruently at 645°C without indication of Liquidus temperature. It was the
motivation for the Bi,Te;O1; melting behavior investigation and the binary Bi,Os-TeO,
system phase diagram correction in the TeO, rich area of compositions.
As initial materials the glass and solid state sintered samples were used for these
purposes. The differential thermal and X-ray analyses were used for glassy and
crystallized products identification. The exothermic effect with maximum at 420°C and
two endothermal effects with minimum at 635°C and 720°C are clearly observed on the
DTA curve of the 80 TeO,-20 Bi,O; (mol.%) glass composition corresponding to the
Bi,Te401; compound. The product of Bi,Te,O,; glass powder crystallization at 420°C is
the Bi,Te,O1; compound with melting point of 635 + 5°C. The second endothermic
effect on the DTA curve in the range of temperature 680-765°C with minimum at 720°C,
is associated with dissolution of TeO, in the melt, formed as result of the Bi,Te,O;
incongruent melting. The existence of eutectic E;(87 mol.% TeO,) between Bi,Te;Oy;
and TeO, with a melting point of 580 +5°C has been confirmed. Incongruent melting
promotes the peritectic P; (81 mol.% TeO,) formation between Bi,Te;O; and eutectic
E;(87 mol.% TeO,) with a melting point of 635+5°C. Three endothermic effects at 560
°C, 635 °C and 720°C have heen observed on the DTA curve of Bi,Te4O;; compound,
obtained by solid state synthesis. Last two endoeffects are the same as on DTA curve of
glass sample, and associated with incongruent melting of Bi,Te;O1;. An endothermic
effect at 560 °C is connected with phase transition from monoclinic modification of
Bi,Te,044 to the cubic.
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