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TBepnodasHUM METOAOM 3 MOIEPEAHIM OJep KaHHIM MPEKypPCOpPY CHHTE30BAHO KepaMiuHI Marepiaid CKIamy

B iz_anXSr2CUO6+Z

(Ln-La, Nd, Y). IlpoBemeno [OCHiKeHHS OUISHKM TOMOTEHHOCTI, ()a30BOro ckiafy,

CTPYKTYPHHX XapaKTepHCTHK Ta KHUCHEBOi crexiomerpii cucteM Bi, Ln,Sr,CuOg., (Ln-La, Nd, Y) Bixg crynens
3aMilleHHs X Ta TEMIEPaTypu Nepexomy y Hamupoigauii ctan T.°". BHBYEHO MarHiTHY CHPHUHHSATIHBICTH

CHHTE30BaHUX 3Pa3KiB.

KoniouoBi cioBa: BHcOoKoTeMIIepaTypHa HAINPOBIIHICTD, PIAKICHO3EMEINbHI eIeMEHTH, KPUTHYHA TeMIIepaTypa,

OKCHUT'CHHA CTE€XiOMETpis, TBeproha3HUil CHHTE3.
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Beryn

BucokoremneparypHi HaAmpoBimHI MaTepianmd Ha
OCHOBI OKcuay OicMyTy 3HAWIIUIM CBOE TMPAaKTUYIHE
3aCTOCYBaHHA B TEXHIlli, 30KpeMa IPH BHUTOTOBICHHI
JIOBrOMIpHUX BHPOOIB (CTpidoK, ApoTiB Tomio) [1].
BimoMo, 1m0 BIACTHBOCTI KepaMmiuHWX MaTepialiB B
OLIBIIIOCTI BUIIAIKIB CyTTEBO 3aJIeKaTh BIJ
TEeMIIEpaTypHUX PEXHUMIB OOpOOKH, XIMIYHOTO CKIIany,
cepelloBUIla Ta BMICTy OKcureHy. Ilpuuomy, came
HasBHICTb OKcHTeH-IePiuTHIX obnacrei
pO3TIIaEThCsl OaraTbMa JIOCHIAHAKAMHU SIK HaWOUIBII
WMOBIpHHUIT MEXaHi3M yTBOPEHHSI LICHTPIB MiHHIHTY [2-4].
Tomy, BapiroBaHHS KaTiOHHOTO CKJIaay, 30Kpema
Bi*'/Ln’", nosBomuth  3MiHioBaTH  enexkTpodizuuHi
XapaKTepPUCTUKH Ta OKCHICHHY CTEXiOMETpilo CIIOJIYK
ckiranmy Bi2201, mo Oyme KOpuCHUM aisi BCeOIYHOTO
BUBYCHHs BlacTuBocTteld manmx BTHII wmatepianiB i
JIO3BOJIMTH BCTAHOBHUTH XapaKTep 3B’A3Ky MK XIMIYHIM
CKJIaJIOM, TEMIEpaTypol0 Iepexoay y HaAINpOBiTHUN
CTaH Ta OKCHICHHOIO CTEXIOMETpi€l Ui KepaMiku
bOT'O CKJIAJY.

I. O0’¢kT TAa MeTa JOCTIKeHH

Meroro naHoi poOOTH € JOCIHIJKEHHS BIUTUBY
3aMillleHHsT OICMYTY piAKICHO3EMEIbHUMH €lIeMEeHTaM1
Ha  (a3oBMi  cKJan,  CTPYKTYpPHI  ITapaMeTpH,
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eneKTpodi3uyIHi BJIACTHUBOCTI Ta OKCHUTCHHY
crexiometpito BTHII kepamiku cxiagy Bi2201.

[omikpucramiyHi  3pa3Kd  CKJIAJAHUX  KyIpaTiB
bicmyty ckiany BiyLn,Sr,CuOg, (Ln-La, Nd, Y)
OJICP)KYBAJIM IBOCTYIIHYATHM TBEPI0(a3sHUM METOJIOM 3
HoTiepeIHIM OJIEpIKaHHAM npexypcopy [5]. Bei BuxinHi
peUoBMHM OynM KBawidikarii He HIKYE «X.4». Bmict
KaTioHiB ~ OiCMyTy, CTpOHIIIO, PiJKICHO3EMEJILHUX
CJIEMEHTIB 1 KymnpyMy Y BHXIIHUX KOMIOHEHTax
BU3HAYaJll METOAOM TPHJIOHOMETPUYHOI'O THTPYBaHHS
[6]. Ha mepmiii cramii omepyBaaum MpEKypcop.
Hopomku SrCO;, CuO 3mimryBain B CTEXiOMETPHIHOMY
BiHOMICHH] 2:1, peTelIpHO MepeTHPANH i BiATIATIOBAIN B
neui mpu Temmeparypi 800°C mpoTsroM 6 rommH.
IloBHOTY BigmaneHHA CO;* ioniB mepesipsm  I19-
CIIEKTPOCKOMIYHUM  MeTofnoM. Jlo  CHHTE30BaHOro
MPEeKypcopy OJaBalid PO3PaxoOBaHi KIIBKOCTI OKCHIIIB
OicMyTy, JNaHTaHy, ITpil0, Ta HEOJUMY, pPETEILHO
TOMOT€HI3yBalll CyMilll B araToBid CTyHIi, NpecyBain
Tabnerky i Bignamosanu npu 830°C mpotsrom 48 rouu
3 IPOMIXXHUM TEPETHPAHHSIM.

[Y-criekTpy NOTJIMHAHHS NPOIYKTIB BiIIAIIOBaHHS
3anucyBanu Ha crekrpodoromerpi UR-10 Ha mimsHmi
1200-1800 cm™', mpecyioun Tabnerkn 3 KBr.

®da30BuUll CKIIAJ 1 TapaMeTpH eJIEMEHTAPHUX KOMIPOK
BH3HAYaIM PEHTreHOrpadiuyHUM METOJOM Ha TOPOIIKax
(APOH-3M; Cug, BumpomiaioBanHsi 3 Ni-pimbTpoM ).
Judpakrorpamu 3anucyBaiy 31 BUAKICTIO | rpam./xB..

BuMmiproBaHHS KPHUTUYHOI TeMIepaTypu 3pasKiB
cxiaany BiLn,SryCuOg:, (Ln-La, Nd, Y) mpoBoauiu



BucokoremnepaTtypHa HaAnpoBiHa kepamika B cucreMax Bi, (Ln,Sr,CuOg., (Ln-La, Nd, Y)

Taéanus

[TapameTpu eneMeHTapHOI KOMIpKH, KpUTHYHA TemriepaTypa T, 3arajibHAI BMICT OKCUTEHY Y Ta BMICT
MOOUTBHOTO KHUCHIO Z JUIsl CIIoNyK ckiany Bip ,Ln,CuOg,, (Ln-La, Nd, Y)

Cknan a+0,0003, ¢+0,002, V0,003, T. y z
HM HM HM
Bi,Sr,CuOg4, 0,3802 2,459 0,356 - 6,09 0,09

Bi; gLay ;Sr,CuOg, 0,3803 2,461 0,356 12 6,22 0,22

Bi; glag,Sr,CuOg-, 0,3805 2,461 0,356 20 6,25 0,25

Bi; 7Lay3S1,CuOg-, 0,3806 2,461 0,356 8 6,25 0,25

Bi; yNdg;Sr,CuOg4, 0,3799 2,463 0,355 - 6,11 0,11

Bi; §Nd,Sr,CuOg4, 0,3798 2,457 0,355 - 6,17 0,17

Bi; 7Ndo3Sr,CuOg4, 0,3798 2,456 0,354 - 6,18 0,18

Bi; Y0, 1S1CuOg4, 0,3798 2,457 0,355 - 6,11 0,11

Bi; §Y0,S1,CuOg4, 0,3797 2,457 0,354 - 6,15 0,15

Bi; 7Y 3S1,CuOg4, 0,3797 2,456 0,354 - 6,15 0,15
IHlyKTHBHHM METOJIOM MO 3MiHI KOMIUIEKCHOT MarHiTHOT
COpUAHATINBOCTI Ha dacToTi 1985 I'm 3a momomororo Bi La CuO
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BUMIpIOBaHb OyNnM BHpi3aHi i3 TaOJETOK Yy BUIIIAIL =k °o° ’ y
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Bwmicr OKCHUTCHY BU3HAYAITH METOZIOM = L ’
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Bunaaky Ln-La 3i 301IbLICHHAM CTYNEHS 3aMilllCHHS X B
cuctemi Bi, Ln,CuOg., (Ln-La, Nd, Y) criocrepiraerbest T, K
30UIBIIEHHS TapamMeTpy ¢ B MeXax IOXHOKM Ta
MOCTIHHICTh TapamMeTpy ¢ (Tadll.) B MIOPiBHSAHHI 3 YHCTOIO
Bi22..01-(1)330I0. Ilpu upomy, o6’eM eneMeHTapHOl  pye | Tewmmeparypha  3alexHiCTh  MarmiTHOi
KOMIpKH V' 3a/IMIIAEThCA  OnHakoBUM Juis  0<x<0,3 CTIPUHHSTINBOCTI JUIS 3paskiB cknany BisLa,Sr,CuOgy,,
(tabn.), MO MOXHA TMOSCHUTH OJNU3BKUMHU 3HAYEHHAMHU GicMyTOM.

iionHux pamiycis kariomis La’ (r=1,16 A) ta Bi’*
(r=1,17 A). Jlna Ln- Nd, Y 3i 36iblueHHAM CTyTeHs
3aMIIIeHHS X TapaMeTpH d 1 ¢ 3MEHIIYI0ThCA (Tabut.), mo
MPU3BOJNTE J0 3MCHIICHHS U CIEMEHTApPHOT KOMIpKH V
(tabn.). Lle nop’s3aHO 3 MEHIIMMHU 3HAYEHHAMH HOHHMX
pamiycie Nd** (r=1,109 A) ta Y’" (=1,019 A) B
NOPIBHSHHI 3 I0HHUM paniycoM dicmyty (r=1,17 A).
Pentrenorpadiuni gociipkeHHs 3paskiB ckiany Bi,.
«Ln,Sr,CuOyg;, mTOKa3amM, MO0 MEXKI TOMOTEHHOCTI st
Ln-La, Nd, Y cxinagarote 0 < x < 0,3. [Ipu nogansiiomy
3pOCTaHHI CTYNEHIO 3aMIIIeHHS X Ha AugpakTorpaMax
3’SIBISIOTHCSA IMKK, [0 BiANOBiAAIOTH JIOMIIIKOBHM
(azam, 30kpema Sr,CuO; ta CuO. Takum 9ywHOM, IS
cucremud  BiSr,Ln,Cu,Oy  061acTe  roMOreHHOCTI
3aITUIIAETHCS OJHAKOBOIO JIJIS BCIX TPHOX €IEMEHTIB.
BuMiproBaHHS MartiTHOI CIPHIHSTIMBOCTI 3pa3KiB
cknany Biy Ln,Sr,CuOgr, (Ln-La, Nd, Y) B inTepBaii
temneparyp 0-20 K mokazamu, 1m0 mepexim y
HaJIIPOBIJIHUI CTaH CHOCTEPIraeThCs JIMILE JUIsl 3pa3KiB 3
Ln-La (puc.1). 3pa3ku 3 Ln-Nd, Y y HannpoBiguuii cran
HE TepexosiTh, 10 WMOBIPHO IMOSCHIOETHCS MEHIIMMHU
3Ha4eHHAMH HouHoro paniycy P3E, B mopiBHsHHI 3
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Jts nocmimkeHHs 3B’ 13Ky MK BMICTOM OKCUTEHY Ta
CTyIIeHEM 3aMillleHHS X OyJI0 BHM3HA4YECHO 3araJbHHUN
BMICT OKCHI€Hy Ta BMICT MOOUTBHOTO OKCHUTEHY Y
3paszkax Bi,Ln,Sr,CuOg., (Ln-La, Nd, Y).

Ha puc. mokasaHa 3ajieKHICTh 3arajlbHOr0 BMICTY
okcureny (y) (puc.2a) Ta BMICTYy MOOIJIBHOTO OKCHUTCHY Z
(puc.20) Bin cTyneHs 3amilleHHs (X) Ui 3pa3KiB CKIamy
Biy«Ln,Sr,CuOg., (Ln-La, Nd, Y). 3 puc. 2 BUgHO, 110
36inbIeHHs x (x =0,2) cynpoBOIKY€EThCS 30UIBIICHHAM
3araJbHOI0 BMICTY OKcUreHy (y) mo y = 6,25 mnst Ln-La,
y=6,11 mma Ln-Nd, y = 6,17 gna Ln-Y, y = 6,15 y
mopiBHSAHHI 3 uymcroro Bi-2201  ¢azoro  (y=6,09).
[Mopanbine 3pocTaHHs CTYHEHS 3aMillleHHS X CyTTE€BO Ha
KUIBKICTh BMICTY 3araJIbHOTO OKCHI'€Hy ) He BIUIMBae. Lle
MOB’SI3aHO 3 THM, M0 BiIOyBaeTbCs 3aMill[EHHS
TPUBAJIEHTHOrO OiCMyTy Ha TpPUBAJICHTHHH KaTiOH
PIAKICHO3EMEIILHOTO E€JIEMEHTY, 10 TOTO JK PI3HHIA B
paniycax karionis Bi’* ta Ln*" (Ln’"-La, Nd, Y) me €
3HAYHOIO.

VY 3B’3Ky 3 3aMilleHHSIM TPUBAJIEHTHOTO KAaTiOHY
Bi'" Ha TpuBaneHTHMII KaTiOH piIKiCHO3EMEILHOrO
enementy Ln®" 3a/exHicTh BMICT aKTHBHOIO OKCHI€HY Z
- CTymiHp 3amimeHHs x (puc.2, 0) Mae Xxapakrtep
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Puc. 2. 3anexHICTh 3aralbHOTO BMICTY KHUCHIO ¥ (@) Ta BMICTYy aKTUBHOTO KHCHIO Z (0) Bi CTYIICHS 3aMill[CHHS
X JU1st 3pas3kiB cknany Bip Ln,SryCuOg.,, me 1-Ln-La, 2-Ln-Nd, 3-Ln-Y

IICHTUYHUH 3 3aJIeKHICTIO 3arajlbHAA BMICT OKCUTEHY )-
CTymiHb 3amimeHHs x (puc. 2, a). HaiiBiporignime, mo
HAJTUIIKOBUI OKCHUTE€H NpHU IbOMY 3aiiMae BaKaHTHI
mo3umii y mapax Biy0,.

TOMOTEHHOCTi, IOCTi/KeHO iXxHii (a3oBHH CKIAm Ta
enekTpodisnyHi BaacTuBOCTI. [IOKa3aHO HEMOHOTOHHE
3pOCTaHHS 3HAUEHHs 3arajlbHOr0 BMICTYy OKCHUTEHY, a
BINOBIZHO 1 KHCHEBOTO IHIAEKCY z 31 30LIBIICHHIM
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The samples Biy Ln,Sr,CuOg., (Ln-La, Nd, Y) were synthesized using the ceramic technique with precursor.
For Bi,Ln,Sr,CuOg, (Ln-La, Nd, Y) a homogeneity region, phase composition, structural parameters, oxygen
stoichiometry and magnetic susceptibility depend on their composition (x) and T.*" value was study.
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