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ANeKTPohm3nNYecKne CBOMCTBa KepaMmnyecKom
cuctemMbl ZrO,-SrTiOs-BiScO:s

B HacTosLee Bpems B Ka4eCTBe NepcnekKTMBHOIo matepuana, obnagaroLlero
CBOWCTBaMW TBEPAOro 3/IEKTPONNTA, paccMaTpuBaeTCs CUCTeMa, COCTOoAWas W3
ANOKCMAA LMPKOHUS CO CTPYKTYPOiA (hnroopuTa U TUTaHaTa CTPOHLMS C Kybuye-
CKOI peLleTkoi Tuna neposckuta ABO; [1]. Bbino ycTaHOB/EHO, YTO MPOBOAY-
MOCTb 3TOW ABYX(a3HOW CUCTEMbI He 3aBMCUT OT TOJLWUHbI C/IOEB W BbIABUHYTO
NpeAnonoXeHne, YTo TPAHCMOPT MOHOB KMUCNOPOAA OCYLLECTBSAETCA MpenmyLLe-
CTBEHHO BAO0Mb rpaHuy, pasgena ZrO,-SrTiO; 1 06yCN0BMEH CUMbHBLIM pasynops-
[AOYEHVEM KMUCNOPOAHOIN NOAPELLETKM BO/IM3W MEX(a3HON rpaHnLbl. CyLLecTBeH-
HO, YTO CTPYKTYPHYIO HeynopafoyeHHOCTb SrTiO;, CnOCO6CTBYIOLLYIO BbICOKOW
MOHHOW MNPOBOAMMOCTU, MOXHO 3HAYMTE/IbHO YBENNYMBATb M KOHTPOIMPOBATH,
co3faBas, TBepAble pacTBOPbI HA OCHOBE ABYX- UM MHOTOKOMMOHEHTHbIX CUCTEM,
O[lHMM N3 KOMMOHEHTOB KOTOPOI siBnsieTca cam SrTiO:, a Apyrne KOMMOHEHTbI B
y3nax A n B CTpyKTypbl nepoBckuta ABO, cofepXXaT XUMUYECKNE 3NeMEHThI,
MOHHbIE pagnyCbl KOTOPbIX CU/IbHO OT/IMYAKOTCA OT MOHHOIO paguyca Sr (414 y3na
A) n Ti (ans y3na B) [2, 3]. B aTom cnyvae pasButue CTPYKTYPHOR Heynopsiao-
YEHHOCTW ABNSIETCA CNeACTBUEM XMMUYECKOW HEOAHOPOAHOCTMW.

Lienbto  faHHOM paboTbl ABNANOCH Nony4veHuWe cuctemMbl ZrO,-SrTiO;-
BiScO,, o6nagatoLLein BbICOKOW MOHHOW MPOBOAVMOCTBLIO U MPeAHa3HauYeHHON 414
MCMONb30BaHNA B TBEPAOOKCUAHbIX TOM/IMBHbIX 3/1EMeHTax

O6pasLbl ObIV NOMYyYeHbI NO TEXHOMOMMK, ONMcaHHOW B paboTe [4]. da30-
Bbli1 COCTaB NO/YYeHHOro mMatepuana onpeaensnm ¢ UCNosb3oBaHNEM PEHTIeHOB-
ckoro andpaktometpa Rigaku UltimalV, gna nccnefgosaHus MUKPOCTPYKTYPbI U
ornpefeneHnss  3/1eMEHTHOr0  cocTaBa WCMOMb30Ba/IM  PacTpoBbld  MOHHO-
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3/IEKTPOHHbIN MuKpockon Quanta 200 3D. V3mepeHue AM3eKTPUYECKUX CBOMCTB
nposogmnu Ha umnegaHcmetpe Novocontrol Concept 43.

AvppakTorpaMmbl 06pasLoB Kepammnyeckoi cuctemMbl ZrO,-SrTiO;-BiScO,
Mosly4yeHHble NPV KOMHATHOI TemnepaTtype npeacTaBieHbl Ha puc. 1. YcTaHoBe-
HO, YTO Kepammyeckas cucTema COCTOMT U3 Tpex (ha3: Kybuyeckomr ¢hasbl ¢ npo-
CTPaHCTBEHHOW TPYnmno CUMMETPUN Fm3m, KyOUYeCKoi ¢asbl C CUMMETPUEN
PT3T W TeTparoHalbHOM (Pasbl C CUMMETPUEN P4TT. PedrieKCbl OT Ky6u4ecKoit
(hasbl Ha NONYYEHHON AMppaKTOorpaMMe XOpPoLO MHAEKCUPYIOTCA Kak NpuHage-
Xalwpme Kybuyeckoin moamukaumMm amokcuaa LMpKoHus. Hannume Kybuyeckoi
HENoNIIPHON PT3T-assl U TeTparoHaNbHOW NONSAPHOA PATT-(ha3bl ABNSETCA
OXMaaembIM A58 CoeiMHEHNA cucTembl SrTiO:-BiScO:. [ns 370l CUCTEMbI UOH-
Hble pagnycCbl 3/1EMEHTOB, 3aHUMAIOLLMX MO3ULMN A U B B CTPYKTYpPe MepoBCKUTa
oyanyT r(Sr2+)=1,12 A, r(Bi3+)=1,34A, r(Ti*+)=0,745 A v r(Sc3+) = 0,885 A. Mpu
3TOM pafuyCbl MOHOB, 3aHNMatOLLMX B TBEPAbLIX PacTBOpPax OA4HY U Ty >Ke Mo3u-
LM, 3HaUnUTeNbHO pasnmyatotcs (r(Srz+)/r(Bis+)=0,836 u r(Ti4+)/r(Sc3+)=0,842,
4TO M NPOBOAMT K pa3BuTuio B cucteme SrTiO:-BiScO: 3HaUnTENbHOW CTPYKTYp-
HON HeynopALOoYEHHOCTU N MOSBEHUIO MPW MOC/eA0BaTe/IbHOM YBE/IMYEHUN B
cucteme cogepxaHuna BiScO: (a3oBoil HEOAHOPOAHOCTH, MPUBOASALLEN K COCYLLEe-
CTBOBaHWIOMNO/ISIPHOI TETParoHanbHOM 1 HEMONAPHON Kybu4yeckoi a3 B onpeae-
JIEHHOM [Mana3oHe COCTaBOB M TeMMepaTyp.

Puc. 1. AndpakTorpamma obpasua Kepammyeckom CUCTEMbI Zrox-SITios-
BiScO3

A - Kybnyeckas Fu3wi-tasa; m - Kyounyeckas Pi3Lu-gasa; ¢ - TeTparo-
Ha/bHas P4Lww-asa.

Pe3ynbTathl I/ICCﬂe,EIIOBaHI/IVI TeMMNepaTypHbIX 3aBUCUMOCTEN AN3NEKTPuYye-
CKOMA NPOHNLLAEMOCTUN N ANIANTIEKTPUYHECKNX NOTEPL KEPAMUYECKNX o6pa3u,0|3 ZI’OZ-
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SrTiO;-BiScO, CBMAETENLCTBYIOT O CYLLECTBOBAHWUMN TPeX TUMOB aHOMaIUiA, CBS-
3aHHbIX C Pa3MbITbIM CErHETO3MIEKTPUYECKMM (a30BbIM MePEX0LOM, BbICOKOTEM-
nepaTypHON AN3NEKTPUYECKO penakcaumein M BbICOKOTEMMEPaTypPHOW WMOHHOWA
MPOBOAVMOCTbIO.

Ha puc. 2 nokasaHbl TeMnepaTypHble 3aBUCUMOCTUN LeNCTBUTENBbHON (€7) 1
MHUMON (e ’ ’) 4yacTW AM3NEKTPUYECKON MNPOHULAEMOCTM 06pa3ua CUCTEMBI
0,5YZr02-0,5(0,6SrTiO3 - 0,4BiScO3).

B HM3KOTEMMEpaTypHOI 06/1acTN HAOMKOAAKTCH MaKCUMYMbl Kak AeACTBU-
Te/IbHOW, TaK U MHUMO YacTeld NPOoHMLLaeMOCTI (BCTaBKa K puc.2 a, 6), cBsizaH-
Hble C pasmbITbiM (pa30BbIM MepexogoM. B mHTepBasie Temnepatyp 600 - 800 K
06Hapy>KeHbl aHOMa/IK 3aBUCMMOCTEN € *(T) U e’ *(T) CBA3aHHas C ANaneKTpuYe-
CKOI penakcaumein (puc. 3). TemnepatypHoe MOMNOXKEHUE 3TUX aHOMa/IUI cyLue-
CTBEHHO 3aBUCUT OT U3MEPUTESIbHOW YacToThbl

0,5Y0,iZr0,902-0.5(0,6SrTiO3 - 0,5(0,6SrTiO; - 0,4BiScO,), cHATLIE Ha
0,4BiSc03). pa3HbIX YacToTax.

Bbiwe Temnepatypbl 800 K HabntoaaeTcs pe3knii pocT 1 e’ n e’’, CBA3aHHbIN
C YBe/MYeHVeM 3neKTponpoBogHocTn cuctembl 0,5Y,Zr,,,02-0.5(0,6SrTiO; -
0,4BiScO;). ¥YBenuyeHve 31eKTPONpPOBOAHOCTM 00YC/IOB/EHO BbICOKOTEMMEpPa-
TYPHOIA MOHHOW NPOBOAMMOCTbLIO, CBS3aHHOW C ABVKEHNEM MOHOB KUCNOPOAA Moj
[eCTBMEM BHELLHEro 3/1eKTPUYECKOro Mnoss.

PaboTa BbINONHEHA NPU (hMHAHCOBOW nopdep>kke PODU v npasnTeNb-
cTBa benropogackoii obnacTu (npoekT Ne HK 14-41-08032 p odm m).
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