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[puBeneHo pelynbTaTu AOCTIPKEHHS (a30BHX JiarpaM piBHOBArd Ta (i3MKO-XIMIYHUX BIACTUBOCTEH OiHapHOT
cucremu Ge-Te, cnonyku GeTe Ta TBepanx 303unHiB GeTe-Bi,Te;. Brepiie 3anpornoHoBaHO KpHUCTaIOKBa3iXiMiuHi
GbopMyIH, PO3MISTHYTO Pi3HI MEXaHi3MH yTBOPEHHsS Ta IMIPOAHATi30BaHO AS(PEKTHY MiJCHCTEMY TBEpAUX PO3UYHHIB

GeTe-Bi,Tes.
KiwuoBi ciaoBa: repmaniit
KPHCTAIOKBA3iXiMiuHi GopMym.

TeNlypux,

OicMyT

TENypul, TBEpAl PO3YMHH, TOYKOBI HedeKTH,

Cmamms nocmynuna 0o pedaxyii 20.12.2006; npuiinama do opyky 15.06.2007.

Beryn
lepmaniit i OicMyT Temypumum — e(eKTHUBHI
TEPMOCICKTPUYHI MaTepiaim B

cepenHboTemneparypuomy (600-950) K (GeTe) i
HusbkotemieparypHomy (100-600) K (Bi,Te;) inTepBaii
BianoBigHo [1]. 3ayBaxxumo, 1o sikiio BiyTe;
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Puc.1. TewmmeparypHi 3aJ€KHOCTI TEpMOEIEKTPHUIHOL
mobporrocti  (Z),  koedimienta  Tepmo-e.p.c.(a),
nuromoro omopy (p) 1 rtemnonposigHocti (y) GeTe
crexiomerpuuHoro ckiany (a) i i3 5 mon.% Bi,Te; (0)

[2].
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XapaKTepu3yeThCs JIOCTaTHBO BHCOKOIO
TEPMOCIEKTPUIHOI0 06poTHiCTIO z (z=0 0y, 1e o —
KOC(IIIEHT TepMO-€.p.C., G — IMUTOMA TEIUIOIPOBIIHICTb,
¥ — xoedinient Teronposinnocti) (2,1-2,6)107° K npu
(300-320) K, 1o ™makcumambHa z GeTe mOpiBHSHO
HeBesHKa i cknanae Tinbkn 0,9%10° K mpu (820-870) K
(puc 1, a). 3HaYHO Kpaml  TEePMOENEKTPHUUHI
XapaKTEepUCTHKH MAlOTh CIUIaBH Ha iX OcHOBi. Tak,
30kpema ciwiaB ckiaany 0,95 GeTe — 0,05 BiTe; mpu
temniepatypi (700 - 800)K wmae TepMmoenekTpuuHy
no6poraicts Bxe (1,6 — 1,7)-10° K (puc. 1, 6) [2].

He puBnsunce Ha [OCTaTHbO 3HAYHY KUIBKICTh
nyOuikanii [3-6], mwe 10 1bOro Yacy 3ajHIIA€ThCs 10
KIiHI[SI HE BUSIBJICHOIO TPHUpOJa Ae(PEeKTHOI ITiJCHCTEMHU

TEPMOCJIEKTPUYHOIO MaTepialy, ska, 0e3 CyMHIBY,
BU3HAaya€ BECb KOMIUIEKC Horo ¢isuko — XiMiuHHX
BIACTUBOCTEH.

B JaHii pobori PO3TISTHYTO OCHOBHI
KPUCTAIOXIMIYHI ~ MEXaHI3MH YTBOPEHHS  TBEpIUX

posumHiB y cuctemi GeTe — Bi,Te; Ha ocHOBI repmasiii
TENypUIy, 3alpONOHOBAHO IX KPHUCTAJOKBa3iXiMiuHI
(hopmyitu, 3pobieHo aHaii3 qedeKTHOT MmiCUCTeMH.

I. ®a3osi giarpamu piBHOBaru, QizuKo-
XiMi4HI BJIAaCTHBOCTI repMaHiii
Teaypuay i Teepanx po3uuHiB GeTe-

BizTe

VY cucremi Ge-Te yTBOPIOETHCS TIJIBKK OJTHA XIMiYHA
CIOTyKa repmaniii  mMonorenypun (GeTe) 3a
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MEPUTCKTHYHOIO PeaKiiero npu Temmepatypi (998+3) K.
Mix GeTe i Te icHye eBrexktnka mpu 85 ar. % Te

(puc. 2) [7].
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Puc. 2. ®aoBa T-x — niarpama piBHoBaru cucremu Ge-Te

[7].
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Puc. 3. O6nacth roMOreHHocCTi repmaHiii tenypuay: 1 —
JTaToOMeTpis; 2 — eaeKTpuuHi BuMipioBanus, 3 — JITA
[3].

lepManiii  TemypuJ — THIOBHH  NPEICTaBHUK
Oepromimaux (a3 3miHHOTO  cKiangy.  OOnacte
romorenHocti GeTe moBHicTIO 3MimeHa Ha Oik Temypy
(puc. 3). Y mexax obmacti romoreHHOCTI Gey, Te, icHye
Tpu monmiMOpHI Monmudikamii TepMaHI TeIypHumIy:

BUCOKOTeMIlepaTypHa KyOiuna tumy NaCl  (B)
(mpocropoBa rtpyma F;3,), ska crabimpHa TIpH
Temneparypax Bume HiK  T,=(640-700)K;  nmBi
HU3BKOTEMIIEPATYPHUX - pomboenpuiHa (o)

(mpocroposa rpyna R3,,) i pom6iuna (y) (cTpyKTypHHI
tunn SnS). Ob6nacts romoreHHocti PB-GeTe nexuTs y
mexax (50,3-51,5) at. % Te; a-GeTe — (0,503-0.505) ar.
% Te; y-GeTe — (0,509-0,512) ar. % Te. 3rigao puc. 3
BUJIHO, IO o-pa3a YTBOPIOETHCS 3a IIEPUTEKTOIIHOIO
peakiiiero Getf- GeTe<>a-GeTe mpu (700+£3) K i icaye
B o0JyacTi ckJia/liB MOOIM3y MeXi 00J1acTi TOMOTE€HHOCTI
3 6oky Ge. B ob6macri ckianis (50,5-50,9) at. % Te mae
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MICIle eBTeKTOIHHMN po3man (—ot+y Ipu TeMmmepaTypi
(629+4) K. Pombiuna y-¢aza GeTe yTBOproeThcs 3a
MEPUTEKTHYHOIO peakilielo x+f—y mnpu Temmneparypi
(675+£3) K i icHye B obnacti ckiaaiB MoOIH3y Mexi
roMoreHHocTi 3 0oky Te. HecrilikicTh kyOiuHOi B-hazu
GeTe mnoB’si3y0Th 13 reomerpudHuM (akropom —
MaJIUM BiJHOILEHHSAM 10HHUX pajiyciB KaTioHa 1 aHiOHa
[8].

[Ipun 3amimenHi ioniB I'epmaniro (ioHHME paniyc
0,65A) iomamu BicmyTy i3 GibluuM ioHHMM pajtiycom
(1,2A) mae wmicue yminsHeHHs “puxyioi” CTPYKTypH
GeTe, mo Beme A0 3MeHIIEHHS T, 1 TOKpamieHHS
TEPMOCIICKTPUYHHAX IapaMeTpiB OCHOBHOI Matpuii [7].
OCHOBHUM (haKTOPOM TIPH 1IbOMY, L0 OOYMOBIIIOE JIEsKe
30LIBIICHHS. TEPMOCJICKTPUIHOT TOOPOTHOCTI TaKMX
CIUIaBIB € 3MEHIICHHS TEIUIONPOBIJHOCTI 3a PaxyHOK
CJIGKTPOHHOI 1 TPaTKOBOI CKJIAJOBHX 1 3aMiHM (DOHOH-
(hOHOHHOI B3aeMOJii, sika NepeBaka€ y HeEJIEroBaHOMY
MaTepiai, 0 JOMIIIKOBOI y cruiaBax [1,7].

R

o O

Puc. 4. T — x — azoBa miarpama pisHoBaru cuctemu Ge-
Te — B12 Te3 [9]

®azoBa T-x giarpama piBHoBaru cucremu GeTe —
Bi,Te; naBenena Ha puc. 4. O0JIaCTh PO3YMHHOCTI Ha
OCHOBI TepMaHiil Teaypuay OOMEKeHa i 3aJeXKHUTh Bij
temrepatypu. Tak, 3rigHo npaHux [7] MakcuMmaibHa
po3uuHHICTH BinmoBigae po3pisy GeporsTe-BiTes i1
ckimaznae ~6,8 ar.% Bi mpu 820K i 4,2 ar.% Bi npu 770K.
Ha xoHmeHTpamiifiHuX 3aeXXHOCTSIX po3pisiB Gego7sTe—
Bi,Te; i GeTe-Bi,Te; MoxxHa BUAUTMTH 00JIaCTI Maaux
koHHeHTpanin Bi(mo ~1 ar.%), y Mexax SIKux
BJIACTHBOCTI 3MIHIOIOTBCS JICUIO [0 IHIIOMY, SIK JJIst
HACTYIHHX CKIaIiB(pHC. 5): pi3Ke 3MEHIICHHS OCHOBHUX
HOCI1B (p) (puc. 5 — KpuBi 2) Ta HE3HAYHY 3MIHY TEPMO —
EP.C. (o) (puc.5 — xpuBi 3) [6]. Xapakrep 3MiHH
mikporBepaocti (H) BH3HAa4aeTbcsi BIIXWICHHAMH BiJ
CTEXIOMETpUYHOro ckiiaay. Tak, 30Kkpema, SKIIO ISt
CTEXIOMETPUYIHOTO CKIIaJy BOHA 3pOCTae (puc.5a — KpuBa
1), To Ui 30ara4eHoOro Ha XaJILKOT€H MAa€ TEHACHIIIO 10
JIESTKOTO  3MeHIIeHHsI(prc.50 kpuBa 1). Ilpm
MOANTBIIIOMY 301NBIIeHH] BMICTY Bi, KoedimieHT TepMO —
E.P.C. (o) IUTS JTOCTIIKYBaHIX po3piziB
3pocrae(puc.5a,0 — kpuBi 3), a KOHIEHTpaLis HOCIiB(p) i
mikpotBepaicts (H) BenyTh cebe no-pizHomy - (puc.56 —
kpuBa 1,2). Tak, sxmo mas crexiomerpuyroro GeTe
KOHIICHTpAIIisl IPOJIOBKYE criagatd (puc. 5,a — Kpusa 2),
to 1t GeggrsTe-Bi,Te; — He 3miHIOETHCA (pHC. 5,0 —



JL.Y. Mexwunoscska, JIJ{. FOpummms

KpuBa 2). J{ist MIKpOTBEpIOCTI Mae MicCIle TIPOTHIICKHUIHA
XapakTep: y BHIJIKy CTeXiOMeTpuuHoro ckiaay H He
3MiHIOETBCS (puc. 5,a —kpuBa 1), a ans 306aradeHoro Ha
Tenyp — pi3ko 3pocrae i3 MOJANBIIOW CTaOlIi3ali€e
(puc. 5,6 —xpuna 1).

H, Tlla

o, MKB/K

108
60
i 20
GeTe 1,0 3,0 5,0
Bi, at. %
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Puc. 5. 3anexuicts MikporBepaocti (H-1), konuenrpanii
HociiB (p-2), koediumienta tepmo — E.P.C. (a-3) Bin
BMmicTy Bi B3moBx pospiziB GeTe - Bi, Te; [a] Ta
Geo,975Te - Bi2T€3 (6) [6]

II. KpucrajoximiuHi MexaHi3Mu
yTBOpeHHsI TBepaAuXx po3unHiB GeTe-
Bi2T93.

Hns cucrem GeTe-Bi,Te; MokHa 3ampoIioHyBaTH
JIeKiIbKa BapiaHTIiB MeXaHi3My YTBOPEHHS TBEPIUX
PO3YMHIB: 3a0BHEHHS bicMyTOM JBO3apsiiHUX BakaHCii
I'epManito; 3amoBHEHHs biCMyTOM YOTHUpHU3apsAHUX
BakaHciii ['epMaHiio; oJHOYacHE 3allOBHEHHS J[BO- Ta
YOTHpH3apAIHUX BakaHCii ['‘epMaHilo; BKOpiHEHHS
atromiB bicmMyTy B TerpaenpuuHi HOPOKHMHH LIUIBHOT
YIaKOBKH mimrpatkd Tedypy; YTBOPEHHs KOMILICKCIB

. o+ . .
(Bl+3 — ch) 3 BujleHHaM (asu BiTe;.

3a ymMOBH, 1110 Y repMaHiil Tenypul HasBHI SK JBO-,
Tak i yoTupmsapsaHi Bakaucii [epmanito (V;', V'),
Horo aHTH CTpyKTypolo 3rigHo [10] Oyne
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VUV & (VILVIT) Vi +2x, (1)

ae 7, — TIO3UTUBHUIA 1 HETATUBHHUU 3apsiiv, X —
BEJIMYMHA JHMCHPOIOPIIiIOBaHHA BakaHcid ['epmadito,
V. —Bakancis Temypy, h' — mipku.

VY BUMaAKy 3alOBHEHHS JBO3apsHUX BakaHCiil y
KaTIOHHIH miarparui npu 30epekeHHi crexiomeTpii 3a
TenypoM MaTuMEMO:

" IN/I oo .
(VI—VV 7(}9 VTe + 2Xh

( 2/5V1/; 3—x x/ch TeTC + 2xh*

+1Bi " Tel —

(]‘ - y) HGel—ﬁ (I-x)a n”(/] TeTe + 2&(1 + X)h’]
+Y[B12/3 1/3-x x,y(,e Ter, + 2Xh.]
(Ge(l— )(1-y) ( ) (2/3)y V, ,1 x)(1=y)+y(1/3— X)VCZ;(I y) +\x) TeTc +

+2a(l+x)(1—y) + 2xy)h". (2)
[pu peakuii 3amimenas bicMyToM 9oTHpU3apSTHIX

Bakanciii Tepmanito Bi™ + V' < Bi;) y TBepaux

pozunnax GeTe-Bi,Te; 3a ymoBH, 110 aTOMHHUII BMICT

JIOMIIIIKK Yy CIOJIyIli HE TEPEBHINYE KOHIICHTPAIIIIO

BaKaHCii y JJaHOMY 3apsI0BOMY CTaHi i cTexiomerpii 3a

TenypoM, orpumaemo:

(V/ VI Vi +2xh® +1Bi Tel —

- ((Bi);/:svllixvlg/a)m Tey, + 2xh*

(1= y)[[Get Vi V], Te, +2a(1 + x)h*| +

+y[((Bi);/3Vl/ixvx/l—/;/3)GeTeTe + 2xh’ ] -

(Geé (Bl)/\ V” Vax(lay')er(fo/;%)

+(20c(1 +x)1-y)+ 2xy)h )

m

)Gc Tei,(f(‘ +
®3)

Y(A—y)+y(1—x)

VY BHNAAKy OJHOYACHOTO 3alOBHEHHS IBO- Ta
YOTHPHU3APSIIHUX  BaKaHCI y KaTiOHHIW miarparii
MaTHMEMO TaKe KPHUCTAJIOKBa3iXiMi4HE  PIBHSIHHS
YTBOPEHHS TBEPJOrO PO3UYHHY:

(V) Vi Vi +2xh* + +(Bi))" Tel” —
(Bl ( )/ /)(rTelr + 2Xh.
(1—)[[Ge;-

+y[(B1 Bi, | /)(eTeTe n 2xh']

E

N V”’] Ter, +2a(1+ X)h.]

(I-x)a Y ox

m

(A \) (x(l x)(1-y +/5x VL\X(l*y))Ge Te;e +
+2a(l +x)(1—y) + 2xy)h". (4)

Jns BUMaaKy, KOJMHM yTBOPEHHS TBEPIOTO PO3UHHY

(Gefy oy ‘)Bl Bi*

NPOXOUTH 33 MEXaHi3MOM yKopiHeHHs Bicmyty Bi”
TeTpaeapUyHi OPOKHHHU OTOYEHHSI Tenypy CTpyKTypH
GeTe mpu 30epexeHHi crexiomerpii 3a Temypom y
JEryIouoMy KJIacTepi OTPUMAEMO:

Vl//x x7(xe V{‘: + 2Xh. + B1§+Tel -
(V! VYL T, Bi;};} +oxh’,
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oax

(1-vy) [[Gefﬁ(xv(/{fx)u\/”'h Ter, +2a(l + X)h'} +

(VI VI Ter, [Bit | + 2Xh-} -
(Ge?l—u)(l—y)-\/(\//(l—x)(l—y)ﬁ»(l—x)yVZ;(l—y)#»xy)(}eTe;e Bi%y L +
+(2a(1 +x)(1—y) + 2xy)h". (5)

(1= 3)|[Ge VI, V], Ter, + 2001 +30h" |+ v (V)

X -/ " m X 00
(Ge(lfﬂ)(l*Y)le‘VVm(lfx)(lfy)+y(%7%x) ax(1-y) )Ge TeTe Bi

X +X " " X +X
(Ge(l_“)<1"~")BIXYV@(I—X>(1-y)+>'(2/3-%X)V"“<1_y) )Gc Ter | Bi

Tyr y — Bmict Bi,Te; (mom.mom), Geg,,Ter,
I'epmaniii i Tenyp y By3nax KpHUCTaJIi4yHOI TpaTKH, O —
BIAXHMJICHHS BiJl CTEXIOMETPUYHOIO CKIaay y repMaHiit
TeNypUi.

I11. AHaJti3 pe3yJbTaTiB J0CTiIKEeHHS

PesynbraTl MpoBeeHNX PO3PaxyHKIB KOHIIEHTpALii
nedexriB (Nv - V2, V! ), HOCIiB cTpymy (p), 3rimHO

KPHCTAJIOKBa3iXiMIiuHUX Gopmyn (2)-(6) st pizHHX
MEXaHi3MiB YTBOPEHHsI TBEPAUX PO3UHHIB MPUBEACHO HA
puc 6-puc. 8.

Ha koHLeHTpaliifHuX 3ae)KHOCTAX MPHU 3allOBHEHHI

BicMyToM KaTiOHHMX BakaHCiil y 3apsioBoMy cTani V'

Ma€ MiCIle 3MEHIICHHS KOHIICHTpamii aKIEeNTOPHUX
uentpis V' (puc.6, a — kpuBa 3), BiTbHUX HOCIiB
3apsany (p) (puc. 6, a— xpusa 1). OqHOYacHE 3aTIOBHEHHSA

. ‘u . G —4
KaTIOHHHUX BaKaHCIH BlCMyTOM Yy CTaHax VGe 1 Ge

CYNPOBOJIKYETBCS ~ 3POCTAHHAM  KOHIIGHTpAIii 5K

IBO3apAIHMX BakaHcii V. (puc. 6, 6 — kpusa 2), Tax i
yKcia BUIBHUX HOCITB 3apsiay p-tuiy (puc. 6, 6 — KprBa

1).
Lle oOymoBieHEe THM, IO YacTHHA HOHIB JOMILIOK Y
B'+3

crani i
JIBO3apsIHI KaTiOHHI BakKaHCIil ng, Ma€ TiTBKU TpH

CJICKTPOBAJICHTHOMY 3alIOBHIOKOYHN

)
BAJICHTHUX CJIEKTPOHU 1, IMOO0 YKOMIUICKTYBaTH
YOTHPU JBOENEKTPOHHUX 3B’S3KM 13  CyCiHHIMH
aromamu (Ge, HEOOXiTHO 3alHITH OJWUH EJEKTPOH 3
AKOro-HeOyIb cycimHporo aroma [epmanioo. VY
pe3yabTaTi B KpUCTaIll yTBOPIOETHCS MO3UTUBHA JIipKa.
[pn  mexani3ami  BKOpiHeHHs  bicmyty y
TETParopOKHUHU IIUILHOT yakoBkH Tenypy cTpyKTypu
GeTe mpouec JedeKkTOyTBOPEHHS CYIPOBOMKYETHCS
3HAYHHUM 3POCTaHHSIM KIUTBKOCTI KaTIOHHUX BaKaHCIH sK
y 3apsnoBoMy cTadi V., Tak i B 3apsaI0BOMY CTaHi

Vi, o 710
KOHIICHTpAIIii BUIbHUX HOCIIB 3apsiny (puc. 7).

VY 1bOMYy BUNAAKY YTBOPEHHS TBEPAMX PO3YHMHIB

HPU3BOIUTH pI3KOrO0  3pOCTaHHs

%

(5—)
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[Ipu eBHOMY CIiBBiJHOILICHHI KATIOHHUX BaKaHCIH 1

HOHIB bBicMyTy MOXIMBUM € MEXaHi3M YTBOPEHHS
. 3 _o\*tl . .
kommekcis (Bi” — V. 13 HACTYIHHMM BMILICHHAM

(azu Bi,Te; 3a piBHIHHIM

. (Bil)aTey, |Biy VI, | +2xht|
‘5[5“‘] s 5[5‘*] .
ijEL + 2ol +x)(1—y) +2xy)h" — (6)

203 ¥

X 4 . !/
Vi +2a(l+x)(1—y)+—=y)h* + 3xye".
Sl . 3
GeTe-Bi,Te; cynmpoBOmKYETBCS TaKOXK 3POCTAHHSAM
KOHLIEHTpalii  JedeKTiB  aKuenToOpHOro  TUIy  —

BKOpiHennx HouiB Bicmyty (Bi*’),, sxi Bukonyrouu
pOJIb €IEeKTPOHHUX MACTOK, CIPHYMHIOITH YTBOPEHHS
JI0JIATKOBOT KUIBKOCTI HOCITB P-THITY.

[Ipu BuaiieHHI y TBEPIOMY pO3YHHI KOMILIEKCY
Bi,Te; Mae wiciie 3MeHIIEHHS KOHIIGHTpAIl HOCIiB
ctpymy (p) (puc.8 — xpuBa 1), yOTHpH3apsIHUX
Bakauciii Tepmanito V' (puc. 8 — kpuBa 3) Ta mesike

3pOCTaHHs JBO3APSIHIX BakaHCil V..

3 METOI0 YTOYHEHHS MeXaHI3My  yTBOPEHHS
tBepaoro po3unny GeTe-Bi,Te; nopiBHsEMO pe3ysibTaTi
MIPOBEACHUX PO3paxyHKIB 3riIHO
KpHCTaJIOKBa3ixiMiuHuX opmyi (2)-(6) (puc 6-puc. 8) i3
JaHuMH  ekcriepuMmeHTy  (puc. 5).  Tak, 30kpema,
OJTHOYACHE 3allOBHEHHs BicMyTOM SIK 1BO3apsITHUX TaK i
qOoTHpH3apsagHuX BakaHciid ['epmawniro ((4), puc. 6,0) un
BKOpiHEHHS AoMimku Bi B TeTpaeqpuyHi MOPOKHUHH
niarpatkn Tenypy ocHoBHOI MaTpuni GeTe ((5), puc. 7)
CyNlepeunTh  eKCIepUMEHTaM, sKi  IependadaroTh
3MEHIICHHST KOHIEHTpamii aipok (puc. 5,a,0 — kpusa 2).
3anuInaThcs  MOXKIIMBHMM — [[Ba  IHIII  MeXaHi3MHU
YTBOPEHHSI TBEPAMX PO3YMHIB: 3alOBHEHHS Bi Tinmbkm
yoTupu3apsaaHux Bakauciii [epmaniro ((3), puc. 6,a);

+1 .
YTBOPEHHSI KOMILIEKCY ( Bi” — VG’f) 3  BUAUIEHHAM

tasu Bi,Te; ((6), puc. 8). Y mux BUmagkax KOHIEHTPAIIiS
Iipok pi3ko cmamae (puc. 6,a; puc. 8 — kpuBi 1), mo
crmiBmazae 3 ekcrepuMeHToM (puc. 5,a,0 — kpusi 2). Lle
MOB’S5I3aHO 3 TUM 10 bicMyT (KOH}Iryparis BaleHTHHX
€JIEKTPOHIB 6s%6p°), 3aMiIarYn I'epmaniii
(xoHdirypamis BaleHTHHX eleKTpoHiB 4s’4p’) nae
JIOJIATKOBUH OAMH €JeKTPOH B 30HY IPOBIIHOCTI Ha
KOXKHHI aTOM JIOMIIIKH, SIKUM KOMIIEHCYE OAHY JIpPKY 1
NPUBOJUTH 1O 3MEHIIEHHS XOJUIIBCHKOT KOHLEHTpALl
HOCI1B. BUIIEHHS ) KOMIUIEKCY CYTTEBO HE BIUIMBA€E HA
3MiHYy €JIEKTPOHHOI MiJICHCTEeMH OCHOBHOI MaTputi. [Tpu
[bOMY TITBKH 3MEHIIYEThCS Maca TBEPAOro PO3YMHY 3a
paxyHOK  cerperamii HOBoi  (pasm, 1O  MOXKe
CTIOBUTHHIOBATH  Pi3Ke  3MEHIIEHHS  XOJUTIBCHKOI
KOHIICHTpAIii. 3MEHIIIEHHS KOHIICHTPAIlil BUIBHUX HOCIIB
3apsily NPUBOAMTH O 3pOCTaHHs KoedillieHTa TepMo-
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Puc. 6. KonuenTpaniiini 3anexHoCTi BiTbHUX HOCITB 3apsiny (p — 1), ABo3apstHux Bakauciit Tepmanito (V. — 2),

yoTHpu3apsaHuX BakaHciit [epmanito (V' —3) y Teepaux posumnax GeTe-Bi,Te; npu MexaHizmax 3amoBHEHHs

BicMyTOoM dYoTHMpHM3aipsIHMX BakaHCI TIepMaHiio (B,.+3 -V ) (a) Ta onHOuUacHOro 3amoBHEHHs bicMyTom

KaTiOHHUX BaKaHCil (B[+3 —>VI+ V(;‘) (©).

p-107 cm® N, 107 cm®
r 1 2 1
3 100
37,0
4,0
41,0
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Puc. 7. KoHueHTpamiiiHi 3aJeKHOCTI BUIBHHX HOCIIB
sapsiny (p—1), nBo3apsgHux Bakadciii ['epmaniro
(V2 —2), uotupusapsiaux Bakauciii [epmanito (V' —
3) y tBepmux posumnax GeTe-Bi,Te; mpu mexaHizmi
BKOpiHeHHs noMimok bicmyty (Bi) B Terpaenpuuni
MMOPOKHUHM Tiarpatku Temypy.

E.P.C., mo i mMae micue Ha ekcrepuMeHTi (puc. 5,a,0 —
kpuBi 3). PisHy moBemiHKy MiKpoTBepmocTi  JuIsi
crexiometpuuHoi  (puc. 5,0) 1  HeCTeXiOMETPHYHOI
(puc. 5,a) criomykw i3 36imbIIeHHsM BMicTi Bi,Te; MoxkHa
OB’ 3aTH 13 AepopMaIiifHIMu IIporecaMu KPUCTaTIIHOL
TpaTKH, SIKi COPUYHHSIOTH PICT HANPYKEHb 1 BIAOBIIHO,
MIKpOTBEPIOCTI.

BucnoBku

1. 3pobneno aHamiz (a3oBUX miarpaM pIBHOBaru Ta
MIPUBEICHO 3aJIEKHOCTI “BIIaCTHUBOCTI-CKJIag” 1,
3aIPOIIOHOBAHO KPHUCTAJIOXIMIYHI MEXaHI3MH yTBOPEHHS
TBepaux po3unHiB p-GeTe-Bi,Te;.

2. BcTaHOBIICHO, 1110 OCHOBHUM MEXaHI3MOM YTBOPEHHS
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P10 cm* N, 107 cm’®
J1,6
41,4
41,2
11,0
1 1 " 1 1 1 1 :
3 6 9 12 Bi,Te,
GeTe MOI.%

Puc. 8. KonueHTpariiiiHi 3ajie)kKHOCTI BUIBHHUX HOCITB
sapsny (p— 1), nBosapsnux Bakauciii [epmanito (V. —
2), 4OTHpH3apsAAHUX BakaHCiii I 'epmaHiro (VGj -3)y
GeTe-Bi,Tes

. . a0\t
KOMILIEKCiB (Bl+3 —VGf) .

TBEPAUX  PO3UMHAX Ipd  YTBOPEHHI

TBepaux po3unHiB p-GeTe-Bi,Te; € 3aMirneHHss aTomamu
Bicmyty Bakauciii [epmanito V' mnpm mamux nozax
JTIOMIIITKOBOT

CIOJIyKH  Ta  KOMIUIEKCOYTBOPCHHS

(Bi* - Ve )H 3 HacTynHuM BupineHHsM dasu BiyTe;
npu BMmicTi Bi 6inbmie 1,0 at.%.
3. Po3paxoBaHO 3aJE€XKHOCTI KOHIEHTpamii TOYKOBHX
nedexris (V. , V) ta Binbhux Hociis (p) ans p-GeTe-
Bi,Te; Big Bmicty Bi,Te; mis pisHUX MexaHi3MiB
YTBOPEHHS TBEPAOTO PO3UHHY.

Asropu Basuni npod. Dpeiky J[.M. 3a mnocraHoBKy
3aJa4l JOCIi/PKeHHS Ta OOrOBOPEHHS 1X Pe3yJIbTAaTIB.

Poboma  wacmrxoso  ginancyemocs  kagpedpanvrum
npoexmom  (Hepoicasnuii  peecmpayiuinuil - Homep
0107U06768.
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The results of research of phases diagrams of equilibrium and physical and chemical properties of the binary
system of Ge-Te, and compound of GeTe and GeTe-Bi2Te3 solid solution are shown. Crystal-quasi chemical
formulas are first offered, the different mechanisms of formation are considered and the imperfect subsystem of
sosoloids of GeTe-Bi2Te3 is analysed.
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