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ITpuBeneHo ¢as3osi mgiarpamu piBHoBaru cucteM p-SnTe-SbyTe; i p-SnTe-BiyTe; Ta 3anexHicts dizuko-

XIMIYHMX BJIACTUBOCTEH Bix CcKiamy s

FOMOTeHHMX o0JjacTeli Ha OCHOBI

p-SnTe. 3anpomnonoBaHO

KPHCTAJIOKBA3iXiMiuHI (OpPMYIH Ul PI3HUX MEXaHi3MiB yTBOPEHHs TBEpAWX po3unHiB. [lokazaHo, mo 3a ymoBH
OTHOYACHOTO ICHYBaHHS [BO- 1 YOTHpU3apAOHHX BakaHcii CTaHyMy IOMIHYIOWHMH MEXaHi3MaMH € 3aMillleHHS

atomamu Ctubito (bicmyTty) Bakanciii Ctanymy [VSQE

i

HACTYIHUM BUIUIeHHSIM ¢a3 Sb,Te; (Bi,Tes) BiamosiaHo.
KnrouoBi cioBa: cranym Temypupa, cTuOiif 1 OGicMyT Tedypuau, TBepIi pPO3YMHH, TOYKOBI Je(eKTH,

KPHCTAJIOKBa3iXiMiuHi HopMyIIH.
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Beryn

CraHyM TelrypHJ] KPUCTATI3YETHCSI B CTPYKTYPI THILY
NaCl, € @da3or0 3MIHHOrO CKIQAy i3 IITUPOKOKO
OJTHOCTOPOHHBOO 00JIACTIO TOMOTEHHOCTI, 3MIIIEHOO Ha
6ix Hagmumky Tterypy (50,1-50,9 at.% Te npu 823 K).
3a3HaueHi 0coOaMBOCTI (pa3oBOro craHy 0OyMOBIIOIOTH
BHCOKY KOHIICHTPAIIIF0 BJIACHUX TOYKOBHX NE(EKTIB i,
BiJIMIOBIZTHO, HOCI{B 3apsiAy p-THITY (10%-10*" em™) [1].

OnTuMizaiiis TEPMOCIEKTPHYHUX IapameTpiB  p-
SnTe moB’s3aHa 3  HEOOXIOHICTIO  3MEHIIEHHS
KOHLEHTpalil  HOCIiB  CTpyMy  UUIIXOM  3MiHH
nedexrHocTi rpatku. Lle MokHa peanizyBaTu KaTiOHHUM
3aMillleHHsSIM Yy TBEpAMX po3uMHax. [lpu 1pomy
JIOCSITAEThCSL  3pOCTaHHS — KoedillieHTa  TepMo-e.p.cC.,
MUTOMOI €JIEKTPONPOBIIHOCTI MNpPU HE3HAYHIH 3MiHI
Koe]iIieHTa TEIIONPOBiTHOCTI.

Mertoro mi€i poOOTH € BCTAaHOBICHHS JOMIITKOBHX
MeXaHi3MiB YTBOPEHHS TBEPIUX PO3UMHIB y CHCTEMAX P-

SnTe-Sb,Te; ta p-SnTe-Bi,Te; Ha ocHOBI cTaHyMm
TENyPHUY.
I. ®i3zuko-ximMiuHi BIacTHBOCTI

Cucmema SnTe-Sh,Te;. Jliarpama cTaHy CHCTEMH
nomimena B poboti [2] (puc. 1). BusBneHo mupoky
o0nacTh TBEpAMX po34YuMHIB Ha ocHOBI SnTe (mo
~10 mon.% Sb,Tes npu 820 K), BCTAHOBJIEHO
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yTBOpeHHs cmoinyku SnSb,Tes, cTpykTypa sKOi
BiIpI3HAETHCA Bif CTpyKTypHu Sb,Te; mumie KimbKicTIO
1 TOpSAIKOM dYepryBaHHsA IMapiB B eIeMEHTapHIH
rpaTIi.

T, K
1073

1023

973

923

873

| 1
40
Moi1.%
Puc. 1. /liarpama crany cuctemu Sng ¢s4Te-Sb,Tes [2].

1 1 | | 1
Snge,Te 20 60 80 Sb,Te,

3aexHoCTi 3MiHH napameTpa IpaTKH,
MIKpPOTBEPIOCTi, XOJUTIBCBKOI KOHIIGHTpamii HOCIiB
3apsay Ta TIKHOMETPUYHOI TYCTHHH Bill CKIany
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300pakeHi Ha puc. 2, 3. SIk BugHO 3 puc. 2 — KpuBa 1,
nipu 30ubIeHHI BMicTy Sb,Te; mapamerp rpatku crajgae
B Mexax o0macTi TOMOreHHOCTI, a MpH BMICTI
~10 Mon1.% Sb,Te; Mano 3MIHIOEThCS, IO BKa3ye Ha
rpaHM4YHE  3HAueHHs  po3uuHHOCTI  SbyTe; vy
HECTEXIOMETPHYHOMY CTAaHYM TEIIYPH/I.

MiKpOTBEpIICTh TBEPJOTO PO3YMHY PI3KO 3POCTAE B
obmacti BMICTY AoMimku 10 ~ 2 Moi.% Sb,oTe;, micns
YOro 3alIMIIA€ThCsl Maike cranoro (puc.2 — Kpusa 2),
[0 BKa3y€ Ha MOXKJIMBHIA MPOIEC KOMIUIEKCOYTBOPCHHS
B naHiil cucremi. Pict MikpoTBepmocTi Ha MOYaTKOBUX

cTamissx JIeTyBaHHS, OYEBHIHO, 00yMOBIIEHUI
MpolecamMy Mepepo3Noily BaKaHCIH Ta JIOMIIIKOBHX
aromiB  Ctubir0 y KarioHHIH miarparii. 3MiHa

MKHOMETPUYHOT Ta PEHTTeHIBChKOI I'yCTHH B 00JacTi
YTBOPEHHSI TBEpAMX po3uMHIB (puc.3 — kpuBi 1, 2)
BKazye Ha Te, 0 npu BMicTi ~ 2-3 Mon.% Sb,Te;
BiIOYBA€ThCSA  IHTCHCMBHE  3allOBHEHHS  KaTIOHHUX
BakaHCIH  MaTpuii  HECTEXIOMETPUYHOIO  CTaHYM
TENypHUY, HIiCIsl YO0 KOHIEHTPALlisi BaKaHCIH BUXOIUTh
Ha piBHOBaXkHY (puc. 3 — kpuBa 3).

a,E H,Ma
6,31
-1,5
6,29F
-1,0
6,27
1 0,5
6,25F
C 1 1 1 1 1
Sno‘es‘tTe 2 6 10 Sb2T63
mon.%
Puc.2. 3mina mapamerpa rparku  (a—1) i

mikporBeprocti (H—2) TtBepgoro posuuny SngessTe-
Sb,Te; Bix BMicTy SbyTe;.

OwiHKa 4Yuciaa HOCIIB, IO IMOCTaBISIOTHCSA KOXKHHUM
atomoM CTuOif0 MpH BBEIEHHI B CIUIAB, Aa€ MPUOIU3ZHO
2,2-2.5 HociiB (puc. 3 — kpuBa 5).

Cucmema SnTe-Bi)Te;. Jliarpama craHy HocCiijpKeHa y
po6orax [3] (puc.4). Posumnnicte BiTe; y SnTe
nocsrae  ~14 mon.% Bi,Te;, 110 miATBEPIKYETHCS
3MIHOIO MapaMeTpa KPUCTATIYHOI I'PaTKH BiJ CKIamy
(puc. 5 — xpuBa 1). Cinaeu i3 BmictoMm BiyTes Bing 14 no
50 Mo11.% € nBOdazHNMH.

[Mapamerp rpatku HectexiomerpuuHoro SnTe mpu
neryBaHHi Horo Bi,Te; 3MeHIIyeThCs NIHIIHO B MeXax
00J1acTi TOMOT€HHOCTI, @ MIKPOTBEPIICTh 3pocTae (puc. 5
— kpuBi 1, 2). 3MiHA MKHOMETPUYHOI Ta PEHTI€HiBCHKO1
TYCTHH, XOJUIIBCHKOT KOHIEHTpamlii HOCIiB CTpymy i
KoHLeHTpauii BakaHcii Ny Bijg BMmicty Bi,Te; moka3ani
Ha puc. 6. BumHO, MmO SKIMIO TYCTHHH MAalOTh YITKY
TEHJEHIII0 N0 3pocTaHHs (puc.6 — kpuBi 1, 2), TO
KOHLEHTpALsl AIpOK 3MEHIIYeTbesi (puc. 6 — kpusi 4).
[Ipu upoMy KoHLEHTpaLisi BakaHCiid Ny 3MiHIOE
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N,-10% cem”® p.rlcm’
2
16,51
3,01
3
116,49
25 16,47
-6,45
2,0k
1 ] 1 ] ] 6,43
Sno 984Te 2 6 10 Sb,Te,
' Mon.%
p.-10%° em™ z
7,5
-13,0
5,51 125
B 12,0
3,51 4
11,5
L 5
L 1 1 1 1
SnyeTe 2 6 10 Sb,Te,
mon.%

Puc. 3. 3mina nikHoMeTpuuHOI (p, — 1), peHTreHiBChKOT
(px—2) rycruH, xoHueHnrtpauii Bakanciii (Ny—3),
BUIBHUX HOCIiB 3apsay (p —4) Ta KUIBKOCTI HOCIiB 3apsay
Ha OJHY BaKaHCito (z— 5) y TBEpAOMY PO3uUHHi SnggssTe-
Sb,Te; Bix BMmicTy SbyTes.

T, K

= 3
871
843
1 1

40 60
Bi,Te,;,mom.%
Puc. 4. [liarpama crany cucremu SnTe-Bi,Te;[3].

1073

973

873

773
SnTe

20 80

Xapakrep 3anexHocTi npu Bmicti Bi;Te; 6inst 13 mon.%
(puc. 6 — xpuBi 3).
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H,[Ma a, E
6,31
1.3
1.1 6,29
0.8 6,27
0,7
6,25
0,5
| | 1 |
3 .
Sno,gsATe M601'|,% 9 12 B|2T93

Puc. 5. 3anexnicte mapamerpa rpatkn (a—1) Ta
mikporBepgocti (H—2) TBepmoro po3umny SnggssTe-
Bi,Te; Big Bmicty BiyTes.

N,-10%,cm”® p, rlem’
3,1
2 6,70
2,9 1
3 6,60
2,7
6,50
2,5
6,40
2,3
] ] | ]
Snyg Te 3 6 9 12 Bi,Te,
Mon.%
P 107 em’® z

6
Mon.%

Puc. 6. 3mina nikHoMeTpHuHOI (p, — 1), peHTreHiBCbKOT

SnyeTe 3 12 Bi,Te,

(px—2) rycruH, xoHueHnrtpanii Bakauciii (Ny—3),
BUIBHUX HOCIiB 3apsay (p —4) Ta KUIbKOCTI HOCIiB 3apsny
Ha OJHY BaKaHCiIo (z— 5) y TBEpAOMY PO3uUHHI SnggssTe-
Bi,Tes Big Bmicty BipTes.

—X /Aan

(l—y)“SnTﬂV(LX)&VéﬂS Te, +2u(1+x)h'] +y][(Bi(Sb); 5 Vi

* +2xh* + 1 Bi(Sb);" Tej~

II. Kpucranoksasiximiuni ¢popmysu

Buxoasiun 3 TOro, mo 3MiHa KOMILICKCY (Di3MKO-
XIMIYHUX BJIACTUBOCTEH TBepaAuX po3uuHiB p-SnTe-
Sb,Te; (Bi,Te;) Bim crimany anamoriuna (puc. 2-3,5-6),
MOXHa CTBEpP/UKYBaTM IMPO  OJHAKOBY  IPHPOIY
YTBOPEHHSI  JIOMIHYIOUMX TOYKOBHX  Je(eKTiB Ta
MeXaHi3MiB iX yTBOpPEHHS.

Hdns cucrem SngggsTe-Sb,Tes(BixTe;) posmmsiayTO
KiUTbKa BapiaHTIB  MeXaHi3MIiB  He(eKTOyTBOpPEHHS:
3a[lOBHEHHs KaTIOHHHUX BaKaHCIiH, AK€ MOXKe BinOyBaTHcCs
IUIAXOM  3alOBHEHHSA  YOTHUPHM3APAAHUX  BaKaHCIH
Cranymy 10  KoHIeHTpauid  gomimku  Crubiro,
CHIBPO3MIpPHOi i3 KOHIEHTPAI€I0 YOTHPHU3APSIHUX
BakaHcii CraHyMy; OJHOYAacHe 3allOBHEHHS JIBO- Ta
YOTHpH3apaaHUX BakaHCiii CraHyMmMy, 3alOBHEHHS
JBO3apsaHMX BakaHcii CTaHyMy; BKOpDIHEHHS aTOMIB
Crubito Ta bicMyry B TeTpaenpuyHi HOPOXKHHHHU
IIIBFHOI YIAKOBKH MiATpaTku Temypy; YTBOPEHHS
xommiekcis  [Sh(Bi)*" — V&, "
szTe3(Bi2Te3).

JedextHy nigcucreMy CTaHyM TeIypHIOy MOKHA
OIMCATH 3a JOMOMOTOK KPHCTAIOKBA3IXIMIYHUX (HOPMYIT
[4]. Cyrp Meromy TmoJsTaE |y  CyNEpHO3MIIil
AHTUCTPYKTYPH OCHOBHOI MaTpHLi p-SnTe
(V) Vs, Vie +2xh") 1 xpucranoximiunoi ¢opmyiu
VIV

Sn> "Sn>*

3 BUAiTeHHsIM (a3

jJerywouoi cnoayku. Tyt BakaHcii

nen n/n

Cranymy i Tenypy; h"— mipku, "",""" — Ho3uUTHBHUIA i

HEeraTUBHUM 3apsaAx BiAMOBIIHO.
Ipu peakmii 3amimeHHAS
YOTHpH3APSIHNX BakaHcili CraHymy V.

Crubiem (BicmyTom)
y TBepAuX

pozuuHax SnggsaTe-Sb,Tes(BiTes) mpu ymMoBi, 110 BMICT
JIOMIIIIKA Yy CIIONyHi HE TIEePEeBHIIye KOHICHTPAIi0
BaKaHCill y JaHOMY 3apsI0BOMY CTaHi i CTEXiOMeTpii 3a
TemypoM, OTpUMaEMO:

nn )

(Bl(Sb)2/5 —x ¥x—2/3/S Te?o +2xh*

12/7”2/3 )Sn Teée +2xh* ] -

()

m

(S (lﬂ )(1-y) Bl(Sb)/ V”l —x)(1—=y)+y(1—x) V(\x(lfy)er(X72/3) )Sn Teée + (20L(1 + X) (1 - y) + 2XY)h.

Y BUMaiKy OJHOYAaCHOTO 3allOBHEHHA [BO- Ta
4OTUpU3apsAHUX BakaHCiH CTaHyMy MaTHMEMO TaKy
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KPHUCTAJIOKBAa3iXiMIYHy (HhOpMYITy IJIsl TBEPAOTO PO3UMHY:
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VI Vo VA + 20 + $Bi(SD)}" Tl — (BI'(Sb), Bi(SB)3, , V) s, T, +2xb°

1— y)HSnl _mvgggj Te;, +2a(1+x)h'} —&—y[(Bi’(Sb)xBi(Sb) 5 V1, )su T, +2xh"
m (2)
(Sn<x1 o)1y B (Sb) Bi(Sb)*/, 2% )V”<1 Ay) +ny (1 }))SnTeTC (2a(1+x)1—y)+2xy)h*
TyT y — MOJIBHA OIS JETYIOUYOi CHOTYKH. HECTEXIOMETPHUIHOTO SnTe npu 30epexeHH1
Jlns BUDAaIKy, KOMM YTBOPEHHS TBEPIOTO PO3UHHY crexiomerpii 3a Temypom y JerywodoMy Kiactepi
MPOXOJUTh 32 MEXaHi3MOM YKOpiHeHHs bicmyty um OTPUMAEMO:
Ctubito B TeTpaenpu4Hi TMOPOKHUHU  CTPYKTYpH
(V" Vs, Ve +2xh* + 1 Bi(Sb);* Tej™ — (V{7 V), Teie Bi(Sb)§/'3' ] +2xh*
(1 y)[ Snlﬂ —X)at V/”L Teée +20‘(1+X)h.}+y[(\/1 xVx Sn TeTe Bl(Sb>7.J +2Xh.]
A3)
(S01-)1-3) Vi1 Vouioy)-ay Jou TeTe | BISDJ, ] +Q0(1+x)(1—y) +2xy)h’.
[Tpu neBHOMY CHIBBiJHOIIEHH] KATIOHHUX BaKaHCIH 1 HacTymHuM BunaiieHHsMm ¢asun  SboTe; (BiyTe;) 3a
vioniB Ctubiro uym bicMyTy MOXIHMBUM € MeXaHi3M PIBHSHHSIM
.\ e 2—
YTBOPEHHS KOMIUIEKCIB [Sb(Bl) = Vs 1 i3
(1- y)[[Snl_mV(1 X)av;'x"] Te§e+20<(1+X)h'}+y V", B Te;, {Bi(Sb)(';X) v, } +2xh° |—
() = 15 .
’ " 4 x . oo0 ” _ . 4
(Sn(1 oy B vaa(l—x)(l WA )VM(H) jsn Tel, {B1(Sb)(%_x}y\/;[§x)y} +Qo(1+x)(1-y)+2xy)h" — 4

>< ’”‘ x : X 4 . !
(Sn(m)(l JBLV 5 Vo y)jnTeTe {B1(Sb)(%x]yvg[§x)y} +(2(x(l+x)(l—y)+§y)h +3xye.

C

BAJICHTHUX €JEKTPOHHM, TaK 110, A TOro, MI00
YKOMIUIEKTYBaTH YOTHPH IBOEIEKTPOHHHUX 3B SI3KH i3

II1. O6rosopenns pe3yabTaTiB cycimuiMp aTomamu Sn, HeOOXiZHO B3ATH OJUH
[l()c,]'[iﬂ)](e]-[]-[ﬂ eJIEKTPOH 3 SKOTO-HeOyAb cycimaporo atoma CTaHyMYy.
VY pesynbraTi B KpHCTalli yTBOPIOETHCS IO3UTHBHA
BukopHucTOBYIOUM OJepiKaHi KPUCTAIOKBa3iXiMiuH1 aipka.
dbopMynH Ul Pi3HUX MEXaHI3MIB YTBOPEHHS TBEPATX Sk Buamo i3 Qopmymn (4), naHmit  mpouec
po3unHiB  (1)-(4), HamMH TPOBENEHO PO3PaAXyHKH He‘beKTOYTBope{{HH _ CYNPOBOIDKYETBCS  3HATHUM
3aneKHOCTell KOHLeHTpaniii nedextis (Ny) i BiIbHEX 3pOCTAHHSIM KiTbKOCTI ~KATIOHHHX BaKaHCIH K Y
HOCIiB 3apsay (p) Bia ckmaxy (puc. 7-9). 3apsAIOBOMY CTaHi VZn*, Tak i B 3apsgoBoMy cTami Vg, ,
Ha xoHIeHTpaliiHuX 3aJeKHOCTAX MPH 3all0BHEHHI 0 MPH3BOAMTh 1O PI3KOTO 3POCTAHHA KOHLEHTpALii
KaTIOHHMX BaKaHCIH y 3apsaoBOMy CTaHi VS4; IK y BUIBHUX HOCIiB 3apsay (puc. 8).
BUMaAKy JeryBaHHsi Sb,Te;, Tak i1 Bumagky Bi,Te; Y UpOMy BHIQJKY YTBOPEHHs TBEPIAMX PO3YMHIB
CIIOCTEpITaeThes 3MEHIIEHHS KOHIICHTpAIIii SngggsTe-SbyTe; (BiyTes)  cympoBOmMKyeTbCS — TaKoXK
aKIENTOPHUX LEHTPIB 1 BUIBHUX HOCIIB 3apsay (puc. 7, 3POCTAHHSM KOHUEHTPALT 1e(EKTIB aKIENTOPHOTO THITY
a). OnHOYacHe 3alOBHEHHS KaTiOHHMX Bakaciii y — — BKopisewux ionis CruGiro um Bicmyry (Sh(Bi))),
cramax V3, 1 Vg, CYNpOBOMKYETbCA 3pOCTAHHAM AKi ~ BUKOHYIOYM  PONIb  EJIEKTPOHHHX  ITACTOK,
KOHLEHTpAI]l SK BaKaHCIH, TaK 1 YUCa BUIBHUX HOCIIB CIIPUYHHIOIOTH YTBOPCHHS JONATKOBOI KUIBKOCTI HOCIIB
3apsay p-tumy (puc. 7, 0). p-Tuiy.
[e obymoBneHE THM, IO YAaCTHHA WOHIB JOMIIIOK Y Konuenrpaniiini  3anexnocti (puc. 9) MNOKa3yTh,

IO NIPU YTBOPEHHI KOMIUIEKCIB Ma€ MiCIe 3MEHIIECHHS
KOHLIEHTpalii HociiB cTpymy (puc.9 — kpuBa 1),
npudomMy bicMyT Bonotie OLTBIIIOI0 JOHOPHOO Hi€k0, HiXK

eneKTpoBaeHTHOMy cTani  Bi(Sb)*", 3anoHiooun
IBO3apsAHI KaTiOHHI BakaHCil, Ma€ TIIBKH TpH
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CtuOiii.
p-107°,cm’ N, 10%°cm’® p-10%°.cm” N,10,cm”
sol EN 8,0 ]
K - 23
] 6,01 3
]2 -2
] 40} 1
91 \ 31
] I 1 ]
] L 3I I 1 1 1 L 1 I a1
8 .
Sb,Te, snuTeN 4 6 8 BT,
a)
p-10% om® N, 107 cm™ p-10% cm™ N, 107 cm®
I 1 1 ]
4.0 34,0
12F ] 12f 2]
2 1
430 130
101 3 10r 3
: 720 120
8 3 8 ]
3] I E
1.0 T 3]
r 3-_ 1,0
1 1 1 1 L 7
SNy Te 2 4 6 8 sb,Te L . L L -
mMon.% o SnygsTE 3 6 9 12 BjTe,

0)
Puc. 7. KonnenTpaniiiHi 3aJ1eKHOCTI BUIBHUX HOCIiB 3apsy (p — 1), nBo3apsinHux BakaHcid CtaHymy [Vg; ] (Ny—
2), goTupu3apsAHUX BakaHCiii CTaHyMy [Vé; ] (Ny —3) y TBepaux po3uuHax SngggsTe-Sb,Tes 1 SnggssTe-Bir Te;
IIpY MeXaHi3Max 3aroBHeHHs Jomimkamu bicmyTy(CTnbiro) KaTIOHHMX BakaHCI B 3apsIOBOMY CTaHi VS4; (a);

V&, i Vi ommouacko (6).

P10 o N, 107 om” p-10™ oM’ N 107, om”
I 1 E [ 2 1
54100 3 100
170 170
1 Ja.0
41,0 r 1
[ N 1 " 1 . 1 . 1 1 : __1,0
Sno,geATe 2 4 6 8 Sb2T63 L 1 L 1 L 1 . 1 1
mon.% SnTe 3 6 9 12 BiTe,

mMon.%

Puc. 8. Konuenrpauiiini 3aje:xHocTi BUTBHUX HOCI{B 3apsay (p — 1), aBosapsmHux Bakaucii Cranymy (Ny —2),
yoTupusapsgHux BakaHCcii Cramymy (Ny—3) y TBepaux posuumHax SnggssTe-SbrTes 1 SnggssTe-Bi,Te; npu
MeXaHi3Mi BKOpiHeHHs foMimok bicMyty un CTu0iro B TeTpaepuuHi IOPOKHUHY MiArpaTk Temypy.
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[Ipr 1pOMY KOHIIEHTpAIlifHI 3aJIEKHOCTI TBEPIHX
po3unHiB  SnggssTe-Sb,Tes (Bi;Te;) MoxHa mnosicHUTH
TaKUMH  MEXaHi3MaMM:  3allOBHEHHSM  KaTiOHHHX
BaKaHCIi  aroMamMyd  METaliYHMX  JOMILIOK 10
2 mon.% Sb,Te; 1 3 Mon.% Bi,Tes; mpu momaieiomy
301IBIICHH] BMICTy  JIETYIOUHMX CIIOJIYK (mo
3 m011.% Sb,Tes i 6 Moin.% Bi,Tes) MEXaHi3M
neexTOyTBOPEeHHS SIBJIsiE COOOI0 3alOBHEHHS aTOMaMu
Crubiro (bicMyTy) mBO- Ta YOTHpHU3apSTHUX BaKaHCIH

p-10% cm’ N,10% cm®

1 ;
J1,6

7.0 ]

2]
41,4

6,0 ]
3712

50 .
41,0

1 L 1 L 1 1 1 1 :

Sn0.984Te 2 4 6 8 Sb2T63
mon.%

CranyMy;, B O0NacTiX BMICTy JIOMIIIKOBHX CIIOIYK
>3 mon.% Sb,Te; 1 >6wmon% Bi,Te;  yTBopeHHs
TBEpPIOTO PO3YMHY BiIOYBA€ThCA LUIIXOM YTBOPEHHS
kommiekcis  Sb(Bi)™* — VI,  ockinbku
BUNAJKy KUIBKICTb BaKaHCIH y MaTpuii BiAIoBigae
piBHOBaXHIM iX KOHIEHTpauii B cucTeMi Shggssle
(~ 0,2 ar.%).

B IBOMY

p-10™,cm N, 10%,cm”
31,6
21
1.4
11,2
11,0
1 L 1 " 1 L 1 " :
SNy Te 3 6 9 12 Bj,Te,
' mon.%

Puc. 9. KonuenrpauiiiHi 3anexHOCTI BUTBHHX HOCITB 3apsany (p — 1), ABo3apsiaHux BakaHciii CtaHymy [VSQH’ ] Ny —2),

YOTHPH3APSIIHUX BakaHcii CTaHymy [VS‘;‘ ] (Ny —3) y TBepamx po3umHax SnggssTe-SbyTe; 1 SngossTe-Bi,Tes mpu

yTBOpeHnHi kommiekcis [Sh(Bi)™ — Vo |*.

BucnoBku

1. HocmimkxeHo 3aJIEKHICTD (hi3MKO-XIMIYHUX
BIacTHBOCTEH TBepamx pozunHiB p-SnTe-Sb,Te; i p-
SnTe-Bi,Te; Ha OCHOBI cTaHyM Tenypumy.

2. 3amponoHOBAaHO  KPUCTAIOKBa3iximiuHi  (opmynu
TBEPJHMX PO3YHHIB JUIsl PI3HUX MEXaHI3MIB TX yTBOPEHHSI.
3. IokazaHO, IIO OCHOBHMM MEXaHI3MOM YTBOPEHHS
TBEpANX PO3YMHIB € 3aMOBHEHHS KATiOHHMX BaKaHCIi
cranyM tenypuny Sb(Bi) Ta yTBOpeHHS KOMIUIEKCIB

tumy [Sh(Bi)™ — Vg ]*.

[1]
[2]
[3]

IMnaii. 148 c. (2002).
E.M. Enarmna, H.X. AOpukocos.
neopeanuueckou xumuu, 4(7), cc. 1638-1642 (1959).

Poboma  ¢inancyemovca  JJODP] MOH  VYxpainu,
peecmpayivunuii Homep 0105U007494.

Uccnenosanne cHUCTEMBI

B.M. llnepyn, .M. ®peik, B.B. Ilporonis. Tenypuo onoea. ®izuxoximiuni eracmugocmi. 1Bano-DOpaHKiBCBK,

PbTe-Bi,Te; u SnTe-Sb,Tes // Kypnan

H.X. Ao6puxocoB, E.M. Emarmna, P.A. Ilxamas. UccrmenoBanume cuctembl SnTe-BiyTe; // Hz6.AH CCCP.

Heopzanuueckue mamepuanet, 11(11), cc. 2083-2084 (1975).

[4]

C.C. Jlucusax KpucramiokBazuxuMmuieckas MOJeIb HCCIEA0BaHUi B xuMuu TBepaoro tena // Mz6.AH CCCP.

Heopeanuueckue mamepuansi, 29(9), cc. 1913-1917 (1992).

538



®Di3uK0-XIMiYHI BIACTHBOCTI 1 KPHCTAIOKBA3IXIMIUHI OPMYIIH ...

D.M. Freik', O.V. Tkachyk', LM. Ivanyshyn’

Physical and Chemical Properties and Crystaloquasichemical Formulas
of Solid Solutions p-SnTe-Sb,Te;(Bi, Te;)

! "Vasyl Stefanyk’ Precarpathian National University, 57, Shevchenko Str., Ivano-Frankivsk, 76000, Ukraine, E-mail: freik@pu.if-ua
’Ivano-Frankivsk State Medical Institute, Galitska Str., Ivano-Frankivsk, 76000, Ukraine, E-mail: Ivan_Ira@rambler.ru

To cite the phase diagrams of equilibrium of the systems p-SnTe-Sb,Te; and p-SnTe-Bi,Te; and dependence of
physical and chemical properties from composition for homogeneous regions on the basis of p-SnTe.
Crystaloquasichemical formulas for different mechanisms of formation solid solutions are offered. It is shown, that
on condition of simultaneous existence of double- and tetracharged vacancies tin, substitutions by the atoms of the

VSQ]; Vé; is dominant mechanisms and the formation of complexes

and

stibium (bismuth) vacancies tin

[Sh(Bi)}" — V&, ]" with a next selection of phases Sb,Tes (Bi,Tes) accordingly.
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