®I3UKA I XIMISI TBEPJIOI'O TUIA
T.7, Nel (2006) C.118-124

YK 621.794°4: 546.48°24

PHYSICS AND CHEMISTRY OF SOLID STATE
V.7, Nel (2006) P.118-124

ISSN 1729-4428

J.M. d)pe'iKl, LM. Ipasumus’

EjexkTpoBajieHTHI CTAHU CTAHYMY I MeXaHI3MH YTBOPEHHSI TBEPANX
p03‘lI/IHiB Sn0,984Te-leTe3

1 o . o . . . .
Tpukapnamcoruii nayionanvhuil ynisepcumem imeni Bacuns Cmegpanuxa, sya.lanuyvka 201, Isano-®Ppankiscok,

76008, Vkpaina, , E-mail: freik@pu.ifua
2 . . o o . .
leano-Dpanxiscvruil deparcasnuil meouunull ynieepcumem, gyi. I anuyvka 2, leano-Opankiscok,

76000, Vrpaina, E-mail: Ivan_Ira@rambler.ru

Meronamu MeccOayepiBCbKOi CIIEKTPOCKOIIT BUSBICHO [Ba CJICKTPOBAJICHTHI CTAaHU Sn>* i Sn** y croiyui
Sng gg4Te. 3ampormoHoBaHa KPHCTATOKBa3iXiMiuHa (OpMysa HECTEXIOMETPHIHOTO CTaHYM TelIypHAy. BcraHoBieHO
MEXaHi3M yTBOPEHHs TBEPAUX PO34MHIB SngggsTe-Tl,Tes.
KonrouoBi cioBa: MeccOayepiBcbka CHEKTPOCKOINS,, TBEPAl PO3YHMHH, CTaHYM TeIypun, He(eKTOyTBOPEHHS,

AQHTHUCTPYKTYpPa, KPUCTAIOKBA3IXIMITHHI KIIacTep.

Cmammst nocmynuna 0o peoaxyii 05.06.2005; npuiinsma oo opyky 15.12.2005

Beryn

Temypun onoBa XapakTepU3yeTbCS HIMPOKOIO
obmactio romoreHHocTi (mo 1 aT.%), sika TMOBHICTIO
3MimeHa Ha Oik Temypy. Lle 0oOyMOBIIOE BHCOKY
KOHIIGHTPALiI0 HOCIIB CTpyMy (10%°-10*" eM™) i Timbku
p-TUn TpoBimHOCTI. BiH KpUCTaNi3yeThCs Y CTPYKTYpi
tuty NaCl (mpoctopoBa rpyna Fm3m). Ilapamerp
rpatku  SnTe y Mexax oO0JacTi TOMOTEHHOCTI
3MEHIIYEThCS 31 30UIBLICHHSM KOHICHTpALIi TEIypy.
e mninTBepmkye iCHyBaHHS BaKaHCIH Yy KaTiOHHIH
migrparii [1-3].

Teepni po3umHnm Ha ocHoBi SnTe maroth
MOXJIMBICT Yy 3HauHiil Mipi MoaudikyBaTH #Horo
IeQeKTHy MiACHCTEMY 1, TaKUM YHHOM, 3MiHIOBAaTH
¢izuko-xiMivuHI BIacTUBOCTI 0Oa30BOro Marepiamy. Ha
MaHUK Jac BHOIp JIETYIOUMX E€IIEMEHTIB i BU3HAUYCHHS
{XHBOTO ONTHUMAIBHOTO BMICTY y CIUIaBI IPOBOJIUTHCS
[UIIXOM MOCTiTOBHOTO Habopy ckianiB. Lle kopucHo 3
NOMJIAYy CTBOPEHHS 0a3 naHux, ajie e(EeKTUBHICTH
JOCII/DKEHh MOXKHa IOKPALUTH, TPYHTYIOUHCh Ha
($yHIaMEHTAIBHUX MTOJIOKEHHSIX IIPO CKJIAJl MaTepiaiy.
[Tpu upomy cuig BpaxoByBaTH [4]:

— XapakTep B3a€MOJIIi JIETYIOUHX eJIEMEHTIB 3 0a30BOIO
CHOJYKOIO (IiarpaMa cTaHy, 3aJIeKHICTh PO3YHUHHOCTI
JIETYI0UOTO €JIEMEHTY BiJ BMICTY 1 T.11.);

— XapakTep MEPeBakKalouoro MEXaHI3My BXOMKECHHS
JIETYIOYOTO €IeMEHTa y 0a30BYy CTPYKTYpY;

— XapakTep BIUIMBY JICTYHOUHX €JIEMEHTIB Ha (hi3uKo-
XIMi4HI BIaCTHBOCTI 6a30BO1 CIIONIYKH;

— BigMiHHOCTI B aTOMHHX (IOHHHX, KOBaJEHTHUX)
pO3Mipax i eNeKTpOHHIH Oy0Bi JIETYIOUMX €JIEMEHTIB,
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JIOMIIIOK 1 KOMIIOHEHTIB OCHOBHOI CIIOJYKH Ta IX
BIUIMB HAa XapakTep pO3MOAUTYy aTOMIB JIETYIOUHX
eNeMeHTIB B Marpuui  (HO3uuii  3amileHHS,
YIPOBAKEHHsI, 1e(eKTH PI3HUX THUIIB — BiJl BaKaHCIH
IO KOMIUIEKCIB 1 T.11.).

Amnani3 B3aemMopii cTaHyM TeIypuay 3 JeTyIOUMMHU
eNIEeMeHTaMH Ta YTBOPECHHS TBEPAUX PO3YMHIB HA HOTO
OCHOBI 3aTpyJAHEHWHA dUepe3 CYIEepedHOCTi MO0
eNIEKTPOBAIICHTHOIO CTaHy $K CaMOro CTaHyMy Yy
MeETaJIeBiil marpariii, Tak 1 KATIOHHKX BaKaHCIH.

Hamu panime [S] Ha OCHOBI BUMIpSHUX 3HA4Y€Hb
MIKHOMETPHUYHOI 1 PEHTI€HIBCHKOI I'yCTHH, XOJUTIBCHKOT
KOHLIEHTPALil HECTEXIOMETPUYHOIO CTaHyM TEIypUIy

YTOYHEHO 3apsZOBHI CTaH BakaHCIH CTaHyMy.
IToxazano, mo skmo g0 ckiaaay ~50,4 at.% Te
nepeBayka€ YTBOPEHHS YOTHPU3ApSIHUX BaKaHCIi
CTaHyMy, TO Tpd OUIBIIOMY BIIXWJIEHHI Bif
cTexioMeTpii — ABO3apsIHUX.

Metoto  maHoi pobotm  Oyno  yTOYHEHHA
€JIEKTPOBAIICHTHOT O CTaHy KaTiOHIB y
HECTEXIOMETPUIHOMY SnTe i1 BCTAaHOBIICHHSA

MeXaHI3My YTBOPEHHS TBEPAMX pPO3UMHIB Ha oro
0cHOBI (SngessTe-T1,Te;).

I. EjaexkTpoBajieHTHHIl CTaH CTAHYMY I
KPHCTAJOKBa3iXiMiuHa (popmyaa
HecTexiomerpuuHoro SnTe

3 MEeTOI BHM3HAUEHHs 3apsijly CTaHyMy Yy CIIOJYLI
SnTe HaMu BUKOPHCTAHO MeccOayepiBChKy
cnekTpockomito.  lle moB’s3aHO 3 THM, IO



EnexTpoBaneHTHI cTaHM CTaHYMY 1 MEXaHi3MU YTBOPEHHSI TBEPANX PO3UHUHIB....

MeccOayepiBchbka CIEKTPOCKOIIiSL Ja€ MOXKIUBICTh
OJTHO3HAYHOT ~ OLIHKK  EJEKTPOBAJIIEHTHOIO  CTaHY
aTOMIB CTaHYMY.

BararouncenbHi €KCIIEPUMEHTAIbHI JOCTIIKSHHS
mokasamu, W0 BigHOCHO kepena Ca''”™SnO;
CIOJIyKH JIBOBAJIECHTHOIO CTaHyMy MalOTh 130MEpHHI
3cyB B obmacti 2.7 + 4.5wmMm/c, crnonyku
YOTUPHUBAJIEHTHOTO CTaHyMy — B obmacti -0.5 +
1.9 mm/c. Takum YHHOM, i30MEpPHUH 3CYB IO3BOJISE
BU3HAUaTH EJEKTPOBAJEHTHUN  (3apsiioBUM) CTaH
aToOMIB cTaHyMmy [6, 7].

4 2 0 2 4 6 8

50,1at.%Te

50,4at.%Te

50,8at.%Te

51,2at.%Te

Puc. 1. MeccbayepiBCcbKi CIIEKTPH HECTEX10-METPHUYHOTO
SnTe npu 295 K i3 pi3HIM BMiCTOM Telypy.

JocniypkeHHsT TpOBOMMIIMCS Ha  CHEKTPOMETpi
SAT'PC-4m 3 anamizatropom AU-1024; mxepenom rama-
KBaHTIB s isotomy '’Sn cmyxus izomep '"Sn,
BUKOpPUCTaHUH y XiMiuHii dpopmi CaSnO;: pupomHmii
Bmict 0,35, TpuBamicte XHTTS i3oMepy T = 25.4 Hc,
eHepris i3omepHoro nepexony E,= 23.87 keB, mepioxg
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miBpo3many 250 mHiB.

Bymu  3mATI  MecOayepiBCbKi  CHEKTpH ISt
HECTEXIOMETPUYHOTO CTAaHyM TEIypHUAY B 3aJISKHOCTI
BiJl CTYIICHs BIIXMIICHHS Bijl cTexiometpii (puc. 1).

Sk BuaHo 3 puc. 1, MeccOayepiBChbKi CIIEKTpU
3paskiB 3 BMicToM Tenypy x =50,4; 50,8; 51,2 at.%
SBJISIIOTE  COOOI0  CYNEPIO3UIII0 ABOX CHHIJIETHHX
niuil, i30MepHi 3cyBu sKuX Bigmosizaots Sn*’ i Sn*'.
He3nayne 3MeHIIEHHS BIJICTaHI MDK 130MEpHHMH
3cyBaMH BKa3ye Ha OOMiHHI mporecH Mix ionamu Sn>
i Sn4+, OJTHAK BKa3aHWH 0OMiH HE IPUBOIUTH JIO TIOSBU
OJHOKPaTHO  iOHi30BaHOro IeHTpy [Sn]’, 1m0
Bi/IMOBi/Ta€ TpHBaNEHTHOMY CTaHyMy Sn° .

JlaHi cHmeKTpu He TIOKa3aid TaKOX HISKHAX
BIIMIHHOCTE B CHMETpil JIOKaJbHOI'O OTOYCHHS
LEHTPIB Sn** i Sn*'. Le cBigunts PO Te, IO JIOKAIbHI
orouenHs nentpis Sn>* i Sn*" e inenTHuHEME (cTanyM
3HAaXOJMUTHCS B LEHTPI IPaBHIBHOTO OKTaexpa i3
aTOMIB TeJypy) 1 He 3aJIS)KUTD BiJl CKJIJy CHOIYKH.

TakuM YMHOM, HECTEXiOMETPUYHUH CTaHyM
TENYpHJ MOXHA MPEACTaBUTH SK CHONYKY, LIO
BKIIIOYAE /IBa BAJICHTHI (3apsAIOBi) CTaHW CTaHyMY —
(Sn*'Sn*"),,Te. Tyr o — BigxwieHHs Bixg
cTexiomeTpii. ATOMH CTaHyMy 3aliMaloTh CTPYKTYpHO-
eKBiBaJIeHTHI mo3uuii. PisHOoro poxmy accouiatu
uentpie Sn*" 3 nedexramu rpatku i iomizoBammMu
aKIENTOpaMH BUSIBIICHI TIIBKH UIsI HE TIOBHICTIO
TOMOTEHI30BaHUX MaTepialiB, aje # y oMy BHUIAIIKY
ix nonst He mepeBurye 0.1 Bix 3arambHOI KOHIICHTpALii

CTaHyMy.

BincyTHiCTE ~ KBaApYIONBHOTO  PO3MICTUICHHS
BKa3ye Ha Te, 0 MMPU BIIXWICHHI Biji cTeXioMeTpii Ha
O0ik Tenypy He BigOyBaeThbCs 3MiHH KyOi4HOT

CTPYKTYpPH CHOIYKH [6].

TakuM YMHOM, HAsIBHICTH JJBOX €JIEKTPOBAJICHTHHX
cramis  kariomis  (Sn®, Sn*) 'y  cmomyni
HecrexioMeTpuyHoro SnTe minTBepIKye MPHUITYIIEHHS
PO ICHYBaHHS 1 Pi3HUX 3apsAI0BUX CTaHIB 1X BakaHCIH

Vg, 1 Vg, Bixnosigso [5].
ToMy, BpaxoByIOYH eKCIIEpUMEHTaJbHI [aHi,

PIBHSIHHSI €JI€KTPOHEHTPAIBLHOCTI 1 CTPYKTYPHY YMOBY
(piBHICTH CTPYKTYPHHUX €JIEMEHTIB B KATIOHHIH 1

aHIOHHINM  miArpaTkax), nepenumeMo  (opmyiy
AQHTUCTPYKTYPH Y BHIJIS
Vé'n V'l."; = (Vln—x V)Z,)V"l:; + ZXh. . (1)
Toni meryroumii KiacTep TeIypy, 3a YMOBH

peaiizaunii MexaHi3My NOOYZOBH aHIOHHOI MiATPATKH,
MaTUME BUTJIS]
(VI VI3 Vre +2xh° +Te” < (VI VIITes, +2xh°  (2)
a KpHCTAIOKBa3iXiMidyHEe pIBHSIHHSA YTBOPEHHS
aTOMHHX J1e(DEKTIB

(1-a)Sn, Tel, +al(V) VIITel, +2xh* |

X ” nn X . (3)
[Snl_aV(l_x)a Vi ]Sn Tet, +2a(1+x)h
Tyr o — BiAXWICHHS BIiJ CTEXiOMeTpii, sKe

BIJIIOBiTa€ aTOMHOMY BMICTy HAJCTEXiOMETPHIHOTO
TENypy B CIOMYIIi;
X — AaTOMHUH BMICT YOTHUPH3ApSIIHUX BaKaHCIH

m

CTaHyMmy Vg, ;
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h*® — Hociii 3apsiny p-Tuy;
b

', e, o — edexTUBHI HeraTMBHMiIl, NO3WTHUBHUH i
HYJIbOBUH 3apsau;

" nn Ldd
VSn > VSn > VTe
TEIypy;
Sng,,Tet, — cTaHyM i Temyp y By3lax KpPUCTaIivdHOI

3apsyDKeHI BakaHCii craHymy i

TPaTKH.
V Bumanky SngggTe, xomn o=0,016, x=0,488
[5] KPHCTaJIOKBA3iXIMIYHUIH KJacTep
HECTEXIOMETPUYHOTO  CTaHyM  TeIypuLy MOXKHA
3anucarty K
X " nn X .
|:Sn0,984V0,0082V0,0078 :|Sn TeTe + 0’ 048h . (4)

II. TBepai po3unnn SngggqTe-ThLTe;

2.1. ®i3uko-xiMiuHi BJIacTUBOCTI

Jns  npuroTyBaHHA =~ CIUIaBiB  3aCTOCOBYBAJH
Mmarepianu: Sn mapku OBY-000; Te oc.4. 3 moMilkamu
<10-3 mac.%; TI oc.u. 3 momimkamu < 10-3 mac.%.
[otpiiini crutaBu cucreMu SngggsTe-Tl,Te; roryBanm
i3 CHHTE30BaHMX MOJIBIHHUX CHOJYK.
Hecrexiomerpuunnit SnTe CUHTE3yBaJIU 3
BpaxXyBaHHSM BIJIXWICHHS BiJl CTEXiOMETpii, BUXOATUN
3 dopmynu SngggsTe. Lle OB 13aHO 3 TUM, 1O JaHUMH
CKJIaJl 3HaXOIHUTHCSA B OOJIACTI TOMOTEHHOCTI CITONYKH
Y BChOMY TeMIlepaTypHOMYy iHTepBaii [2]. V cucremi
SnggsaTe-Tl,Te; Oymu mpuroToBaHi CIuIaBu 3 BMICTOM
1o 1 mon.% T1,Te; uepes 0,2 moi.%.

CrulaBM ~ CHHTE3yBadM Yy  BiIKa4aHHX [0
10 MM pT.CT. KBAapHOBHX aMIIyJax mpoTsrom 1 rox 3
HACTYITHOIO 3arapTOBYBaHHsSM Ha moBiTpi. OTpumani
CIUIaBHM MiJJIaBaJId TOMOTEHI3yIOYOMY BiJany Mpu
570°C mpotsrom 350 rom. Jlebaerpamu  CIuiaBiB
3HiMamn B kamepi PKVY-114 wa 3amisHOMY
BUNIpOMiHIOBaHHI. [lapamerp TpaTku po3paxyBaid 3a
nybneramu 3 iHzmexcamu (620). I'yctuHy crutaBiB B

G,

o el
Om oM’

MKB/rpan

1200

800

SnTe 0,2 0,6 1,0
Tl,Te,,m0m1.%
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obmacri TBEPINX pO3UnHIB BH3HAYAIN
MIKHOMETPUYHUM METOJOM.
BumiproBanHsm e.p.c. Xona BU3HAYCHI

KOHLIEHTpalil HOCiiB cTpymy 3a ¢opmyno p =r/Re,
ne r=1 [8]. 3rigHo pobotu [9] y cuctemi SnggsaTe-
Tl,Te; icHye o0OmnacTb TBEpAMX PO3YMHIB HA OCHOBI
Snggs4Te o 1 mon.% Tl,Tes.

Ha puc2, a mpeactaBlneHi  3aJeXHOCTI
€JIEKTPOIIPOBIIHOCTI, TEPMO-€.p.C., PYXIMBOCTI 1
XOJIIBCBKOI KOHIIGHTpAii Bij CKIIay.

EnexTponpoBifHICTh CIUIaBiB 3i 301MBIICHHSIM B
mux Bwmicty TLTe; 3MeHmyerscs, a Tepmo-e.p.c.
BUSBISIE MAaKCHMaJbHE 3HAUCHHS VIS CIUIaBY CKJIamy
(Sn0,984T§)0,995(T12Te3)0,005 (puc.2,a). EKCTP'GMYMH
3HaWJEHI TAaKOXX Ha 3aIEKHOCTAX  XOJUTIBCHKOI
PYXJIUBOCTI 1 KOHIIGHTpAIlii HOCIiB cTpymy (puc.2, 0).
KoHuenrpamiss JIipok Mae MiHIMyM @pU  BMICTI
~0,5 mon.% T, Te;, mnpu sSKOMy CIOCTEPIra€ThCs
MaKCHMYM PYyXJIMBOCTI AipoK (puc.2,0).

BumiproBanHsT ~ 3aleXHOCTI  HMIKHOMETPUYHOI
TYCTHHH BiJl CKJaJqy y TOMOTEHHIH 00JIacTi TBEpIHMX
PO3UYHMHIB Ta CIIBCTABICHHSA ii 3 PEHTT€HIBCHKOIO Jaji0
MOJKJIMBICTh BU3HAYUTH XapaKkTep 3MiHH KOHIICHTpAIIil
KaTioHHWX BakaHciii Bin Bmicty T, Te; (puc.3).

HeMOHOTOHHICTh KOHLIEHTPALIHUX 3aJe)KHOCTEH
(puc. 2, 3) CBiqUUTH MpO Te, IO XapakTep YTBOPEHHs
TBEPHOTO pO34YMHY SngossTe-TlTe; 3amexurs Bix
BMICTy  JOMIIIKM 1 TIPOXOAUTH 32  PI3HUMH
MexaHi3Mamu. Po3risiHyTo /1Bi o6nacti Bmicty Tl Te; B
cuctemi  SnpgsaTe-Tl,Te;. B mepmiii  oGnacti
(x < 0,5 mon.% Tl,Te;), e CIIOCTEPITaeThCS
3MEHIIICHHST KOHIICHTpalii HOCIiB cTpymy (puc. 2 0),
YTBOPEHHS  TBEpPIOTO  pPO3YMHY  BigOyBaeThCH,
OUYCBHIHO, 32 MEXaHI3MOM 3allOBHEHHS KaTiOHHHUX
BaKaHCIH.

B obnacri

KOHILICHTpAITii IOMIIIKHA

>0,05 mon.% T1,Te; nepeBaxae MexaHi3M BKOPIHEHHS
TaIi0 B TETPACIPUYHI ITyCTOTH KPUCTAIIYHOI IpaTKu
HectexiomerpuyHoro SnTe.

SnTe 0,2 0,6 1,0
Tl,Te,, mon.%

Puc. 2. 3aneXHOCTi eIeKTPONPOBIAHOCTI (c) , TepMo-e.p.c. (O ), pyXJIHBOCTL (u) 1 KOHIIEHTpAIIil HOCI{B CTpyMy (p*)

Bijl ckiaay B obnacti TBepaux po3unHiB cucteMu SnTe-Tl,Te; mpu kimMHaTHil Temneparypi [8].
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N\/‘10’20,CM’3 p,F/CM3 p1 0%,cm* c
N 2 = 5
-6,48 3,5
3,5} 11,5
6,47
3,0
6,46
2,5 75 25
6,45
6,44 2,0
1,5 35F
| 1 | 1 | 6,43 1 1 1 1 1
SNy T€0,2 0,6 1,0 TI,Te, SnyeeTe 0,2 0,6 1,0 T,Te,
Morn.% Morn.%
Puc. 3. 3anexnocti mikHomerpuuHoi (1), peHrtreHiBcbkoi (2) TycTMH, KoHUeHTpauii Bakaucid  (3),

KOHIICHTpAIlii HOCITB CTpyMy (4) Ta KUTbKOCTI HOCI{B Ha OJTHY BakaHCIto (5) Bi CKJIaay y TBEpJAOMY PO3YHHI

Sn07984Te-T12Te3.

2.2. Kpucranoksasixiviuni piBHfHHSI mpoueciB
AeeKTOYyTBOPeHHA B cucTeMi SngggsTe-Tl,Te;.

Jns TOSACHEHHS OTPUMAaHHX pe3yJbTaTiB
BUKOPHCTaHO MeToJ| KpucranokBaziximii [10]. ITlpu
BUOOpI MeXaHi3My YTBOPEHHS TBEPIOTO PO3YHHY
aHAN3yBaBCS TaK 3BaHUH  PO3MIpHHHA  (hakKTOp.
I'eomeTpruHi XapaKTEPUCTHKN TETPa- 1 OKTAIIOPOKHUH

TO3BOJISTIOTE BU3HAYHTH PaJiyCH Kyllb, SKi MOXYTb
OyTH BomcaHi y HUX. BHac/iI0k nepeBaykaHHs 10HHOTO
38’s3Ky B SnTe 3HaueHHA 1, AOMIIIOK IPH aHAami3i

CHIBCTaBISUIM 3  OKTaeAPUYHUMH  KOBAJICHTHUMHU
paniycamu. [laHi 10HHHX, KPHCTAJOXIMIYHUX paiyciB
eIeMEHTIB sIK 0a30BOi CIIONyKW, TaK i JOMIMIKH B
3aNIe)KHOCTI  BiA ~ KOOpAWHAIIMHOTO  dYmWcia  Ta
OKTAaCqPUYHUX 1 TETPacIpUIHHUX TOPOKHUH ITONaHI B
tabi.1.

Taoauna 1
Po3mipHi BeTMYMHY CKIIaJJOBUX TBEPIOTO PO3UMHY SngossaTe-TlTe; [11]
% EJleKTpoHHa ATOM'HI/II\/'I KpI/ICTa?IOXiM. Iommﬁ
z Kondirypaiti paniyc paniyc Kopa. umcio | paniyc Rom, A R, A
= oA oA A
Sn 3f144d"055%5p* 1,30 - - 0,75+1,26 0,51+0,86
Sn** 3f144d'955%5p> 6 1,12
Sn** 3f1444" 0,83 6 0,69
0,95 8 0,81
Tl 5d"%s%6p" 1,71 - - - —
T 5d"° 0,890 4 0,750
1,025 6 0,885
1,12 8 0,98
Te 4d"5s%5p" 1,60 - - 1,54+1,05 1,05-0,71
Te* 4d'°55*5p° 2,07 6 221
Sk BUEHO 3 TaOu. 1, yTBOpEHHs TBEpIHMX PO3UHHIB € HEMOXJHMBUM i3-32 BEJIUMKUX pPO3XOIDKEHb B

MOXe€  BiAOyBaTHCS  TiIBKM  TpU  30epexeHHi
cTexiomMeTpii 3a TeIypoM, OCKUIBKM BKOPIHEHHs
TENypy B TETpaeApHYHI MOPOKHUHU 0a30BOi CHOIYKH
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KPHCTAIOXIMIYHUX pajiycax.
TakuM 4YHHOM, KPHCTAJOKBa3iXiMiuHEe piBHSIHHS
TBEPAOTO PO3UMHY 3aMillIeHHS MaTUMe BUTIIS:
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p-10”,cm° N, 10%,cm® p-10%,cm” N,10%,cm”
7.0 : 2 L
. Tha
8,5¢ /
L 37
I 11,2
8,0r
I 11,1
7,5+ 2
11,0
L 1 1 l L 1 L 1 1 1 1 1 1 "
SNyeeTE 0,2 0,4 0,6 0,8 TI,Te, Sny e, Te 0,2 0,4 0,6 0,8 Tl,Te,
morn.% mon.%
a) 0)

Puc. 4. Po3paxoBaHi KOHIEHTpamiiHi 3amexHocti Bakauciii ( Ve, —2; V&' — 3) i BiIbHHX HOCI{B 3aps -1
Sn H Sn

TBEPAMX PO3YMHAX SnggsTe—TIl,Te; npu MexaHi3Mi 3aMOBHEHHS KaTiOHHMX BaKaHCii: y 3apsa0BOMy cTaHi

Vi (a); V¢, i Vg, omnouacHo (6).

(Vis13Veisr)sn Ve +0,973h" + LTI Tel™ — (Tl 4, T1 /0437 /)SnTeTe+0973h 5)

(1- Y)[[sné,tm 0,0082 (')',;')073] TeT, +0,048h° ]+ Y[(Tlo as7T / 0,487 y )sn T€Te +0,973h° }

(6)
X ! o " X .
(Sng,98401-y) T1) 457, T1 ¥(2 %0 487)V0 0082(1-y)+ yVO 0078(1-y) )sn L€7¢ 1 (0,048(1 = y) + 0,973y)h
KoHueHTpaliiini ~ 3aJ€KHOCTI  NPU  TaKOMY YOTHPHU3APIJHAX KATIOHHMX BAaKaHCIi HaBiTh NpHU
MeXaHi3Mi yTBOPEHHS TBEPOT0 PO3UHHY TPe/ICTaBICH] 3MEHILEHHI  KUIBKOCTI ~ BaKaHCIi  CIIOCTEpIraeThes
Ha pucd. Sk BumHO 3 puc.4, NpU 3aNOBHEHHI 3pOCTaHHS HOCIIB 3apsijly y TBEpAOMY PO3UHHI.
YOTHPH3APSTHUX KaTIOHHUX BakaHCiii BigOyBaeTbcs [Tpu MexaHi3Mi BKOpIHEHHSI TaliI0 y TeTpaeIpuyiHi
3MEHILIEHHS! KOHLEHTpalil BUIBHUX HOCIIB CTpyMmy p- MOPOXKHUHU MIATPaTKH TENypy KpPUCTAIOKBa3iXiMiuHi
TUIly Ta HE3HayHe 3pOCTaHHSI  KOHLEHTpauil pIBHSHHS YTBOPEHHS TBEPJAMX PO3YHHIB OYIyTh
JBO3ApSIIHAX  BAaKaHCIH  CTaHyMy,  CHOpPUYMHEHE HACTYITHHMHU:
BBEJCHHAM J0JAaTKOBUX BakaHciil cmomykoro T1,Te,.
Ipu OJJHOYACHOMY 3aIlOBHEHHI1 JBO- Ta
" nn oo 1 3+ ” nn oo .
(Vo513 Vo487 )sn V1o 10, 973h* +1 3 T, Te3 —> (Vo513 Vo.a87)sn Ter [Tl/ } +0,973h°. @)
1
X ” nn X . " nn X oo .
a-y) |:|:Sn0,984V0,0082V0,0078 :|Sn Tef, +0,048h :|+ Y|:(V(),513Vo,487 Jsn Ter, |:T1% } +0,973h :|_)
o ®
X " X ooe .
(Sno,984(1—y)vo,0082(1—y)+o,513yV0,0078(1-y)+0,487y )Sn TeTe |:Tl%y:|‘ +(0, 048(1—y)+0, 973Y)h .
1
3a yMOBHM, IO aroMu Telypy A00yIOBYIOTh kpuBa 1) 1 3MeHIIeHHs X pyxiuBocTi (puc. 2, 6). Kpim
aHIOHHY MIATPaTKy, CIOCTEPIraeTbcsi  3POCTAHHS TOTO, BKOPIHEHHS TaJiI0 MIPU3BOJIUTD 10 MOSIBH HOBUX
KUTBKOCTI ~ aKIENTOPHHUX  IIGHTPIB — JBO- Ta JIOMIIIKOBHUX J1e()eKTiB BKOPIHEHHS, SKi CIPUYNHSIIOTH
YOTHPH3APSTHUX KaTIOHHUX BakaHCiH (puc. 5 — KpuBi neopmaniro  kpucraniunoi rpatku  SnTe, 1o
2, 3) Ta BKOpIHCHHX aTOMIB Tajifo, IO Beae IO MiATBEPIKYEThCA 3POCTAHHSIM MIKPOTBEPIOCTI IaHOI

3pOCTaHHS KOHHEHTpalii HOciiB cTpymy (puc.5 — CHOJyKH.
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ENeKTpOBAaNEHTH] CTaHU CTaHYMY 1 MEXaHI3MH YTBOPEHHS TBEPAUX PO3YUHIB....
p-10%,cm® N, 10%,cm®
2,0

12,0
L 1,8

105/ 16

F 1,4
9,0
[ 1,2
7,5 I 1 1 1 N
SNyes.Te 0,2 0,4 0,6 0,8 TI,Te,

mon.%

Puc. 5. Po3paxoBaHi KOHIEHTpawLiiiHi 3anexHoCTi BakaHciil cranymy ( Ve, — 2, V' — 3) i BUIbHHX HOCIIB
3apsagy (p — 1) y TBepmomy posumHi Sng g, Te—TIL,Te, nmpum MexaHi3smi BKOpiHEHHs Talilo B

TeTpaeapUyHI MOPOKHUHU IIATPATKH TENYPY.

4. Tlpy  KOHLEHTpAILisX T1,Tes > 0,5 moi. %
BiIOyBa€TbCs ~ BKOPIHEHHS  aTOMIiB  Tajilo B

BucHoBku TeTpaeApuyHi IyCTOTH IIJIbHOT YIAKOBKH AaTOMiB
TEIypy, 0O € TMPHUYUHOIO 3POCTAaHHS KUIBKOCTI
1. Merogom  mecchOayepiBCbKOI ~ CIIEKTPOCKOIIi KaTiOHHUX BAaKaHCIH, BHACIIIOK J0OYJOBM aTOMaMM
HOKa3aHo, IO i0HM CTaHyMy B KPHCTAIidHid rpaTui TeJlypy aHIOHHOI MiATpaTKH, i, K HACIIIOK, 3pOCTAHHS
HecTexiomeTpuaHoro SnTe 3HAXOOAThCI B BOX KOHIIEHTpAIlil BUTEHUX HOCIiB 3apsiay.

enekTpoBaneHTHHX cranax Sn’* i Sn** i saiimarots
eKBiBaJICHTHI KpUCTaJIorpadiuHi Mo3uiii.

2. YTouHeHa AHTHUCTPYKTYpa (HasiBHICTB
YOTUPU3APSITHUX KaTIOHHUX BaKaHCIii)
HECTEXIOMETPHUYHOTO CTaHyM TEIypuay [IO3BOJIMIIA
OHO3HAYHO TPAKTyBaTH MEXaHI3MH  YTBOPCHHS
TBEPAMX PO34UMHIB SngosaTe-TTe;.

3. Ha mnoyaTkoBMUX eramax yTBOPEHHS TBEpPOro
po3uuHy SngessaTe-TlTe; (BMICT TOMIMIKOBOI CHOIYKH
~ 0,5 mo11.%) BiZIOyBa€eTHCS 3a MEXaHI3MOM
3allOBHEHHST ~ aTOMaMH  TaJil0  YOTHUPHU3APSAHUX
KaTIOHHUX BaKaHCIH, IO BEJE 70 3MEHIIEHHs CTYIEHs
JNe(EKTHOCTI TPATKH, KOHIIGHTpAIlii BUILHUX HOCIIB
CTpyMYy Ta 30UIBIICHHS XOJUTIBCHKOI PyXJIHBOCTI.

Poboma uacmxoso ¢inancyemoca Odenapmamenmom
HayKogo-mexnonoziunozo  pozeumky HPDL MOH
Yrpainu (npoexm  Nel(0.02/030, Oeparcasnuil
peecmpayitinui Homep 0105U007494).
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For the help of Méssbauer Methods is explored the valent states of Tin in the compound SnggssTe. The
crystalloquasichemical model of nonstoichiometric Tin Telluride it is proposed. The mechanisms of formation of
solid solution Sng ¢s4aTe-T1,Te; it is described.

Keywords: M¢éssbauer spectroscopy, solid solution, Tin Telluride, defect formation, antistructure,
crystalloquasichemistry .
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