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CunTe30BaHO psj TBEpAMX po3unHis Ln,,,Ba, Cus0, (Ln = Sm, Eu; x = 0 + 0,7) 3 BUKOPUCTAHHAIM IIUTPATHOTO
npekypcopa. MeTogamu peHTreHO(ha30BOro aHamizy i HOJOMETPUYHOrO TUTPYBAHHS JOCIIZIXKEHO NapamMeTpu
KpUCTaniyHoi rpatku Sm;.,Ba, Cuz0, Ta BmicT kucHIO gk (yHKUii ckmany (X) i TemmepaTypu, BianosimHo. s
Sm;,,Ba, Cu;0,, BCTAHOBIIEHO HEMOHOTOHHHI XapaKTEP 3aJIEKHOCTI HECTEXIOMETPIl KUCHIO Bifl CTYIIEHS 3aMillleHHS
x B Mexax 0 <x<0,3. JlocmimKeHHs 3a1eXXHOCTI ITapaMeTpiB IpaTKU 1 BMICTY KHCHIO BiJ| TEMIIEpaTypH ITOKa3allo
30UTBIIEeHHS IHIM(EPEeHTHOCTI KUCHEBOI MIATPATKH 0 HArpiBaHHS IPH 3POCTAHHI X.
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I. Beryn

Teepai pozunnu tvny Ln;i,Ba, Cus0,, ne Ln= La,
Pr, Nd, Sm, Eu ta Gd (Lnl23ss) € crpykTypHUMH
ananoramu  BTHII-kympary = YBa,Cu;O, (Y123).
JocmimkeHHsT 3aMilleHHs aTOMIB 0apifo Ha JIaHTaHOIN
(Ba/Ln-3amimenns) B Lnl23 akryamsHO, Tiepim 3a Bce,
JUIA  pO3YyMIHHS  BIACTHBOCTEH [HMX CHOIYK Ta
ontuMmizamii X HaANPOBIAHUX Ta (i3UKO-XIMIYHUX
mapaMeTpiB, BaX¥UIMBUX 3 TOYKH 30py HPAKTUIHOTO
3actocyBannsi BTHII marepianis.

BupomryBanHs MOHOKPHCTANIB HAANPOBITHUX (a3
Ln123 ta onep:kaHHS KPYMHOKPHCTAIIYHOI KEpaMikd Ha
iX OCHOBI BHMMarae jaeTalbHOrO 3HaHHSI (Da3oBHX
piBHOBar THIy CKJIaA-TeMIIepaTypa-mapLialbHUil THCK
kucHio B cucremax Ln-Ba-Cu-O. Bimomo, mo Lnl23
Mmarepianu, oJiepkaHi MpU BHCOKOMY MapliajbHOMY
THCKY KHCHIO, XapaKTE€PU3YIOTbCA HHU3BKUMHU KPHUTHY-
HuMHU Temneparypamu (70-80 K) BHacmimok ix rerepo-
reHizalii 3 yTBOPEHHSIM TBEPANUX PO3YHHIB 32 PIBHAHHAM
peakuii:

(1+X) LHB32CU3O7_5 —> Ln1+xBa2_xCu3OZ + (1+x)BaCqu.

3 iHmoro Ooky, Tak sk Ln/Ba 3amimieHHs Mae
TETePOBAICHTHUHA  XapakTep 1  CYNPOBOMIKYETHCS
30UIBIICHHSM BMICTY KHCHIO, TO oHmxeHHs p(O,) Oyzae
CIPHUATH YTBOPEHHIO crexiomerpuuHux Lnl23 [1-3].
Came Ha 3paskax Nd123, omepkaHux y armocdepi 3
MTOHMKCHUM BMIiCTOM KHCHIO, JIOCSTHYTO HAWBHIII Cepes
Ln123 semuunnu T, ta J, [4,5]. BapTo 3a3Ha4nTH Takox,
0 caMe€ IS CHUCTEMa € HaHOUIBII HOCIIDKEHOIO Ta
JOCIIKYBAaHOO OCTaHHIM YacoMm cepen Lnl23 crmomyxk.

OcoOnuBuii iHTEpeC BUKIMKAE SBHUIIE KHUCHEBOI
HecTexioMeTpii B TBepAux posuuHax Lnj.Ba,Cuz0,,
TOMY IO CaM€ BMICT, THII Ta CTYIIHb BIOPSIKYBaHHS
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aTOMIB KHUCHIO B KPHUCTAJIIYHIA rpaTmi  CyTTEBO
BIUIMBAIOTh Ha eJIeKTpO(di3W4Hi 1 CTPYKTYpHI BJacTH-
BOCTI IIMX CKJIQJHUX OKCHIIB [6]. B Toii jxe yac kucHesa
cTexiomMeTpist BHU3HAYA€THCS TEeMIEPaTyporo i
napIiajJbHUM THCKOM KHCHIO TIpH TepMiuHii 00poOui,
CTyIeHeM 3aMilleHHs X, TOOTO 3MiHa IMX MapaMmeTpiB
Ja€ 3MOTY KOHTDPOJIOBATH BMICT KUCHIO Yy IIMPOKUX
Mexax.

[lle oauMH AacmeKT TeTEPOBAICHTHOTO XapakTepy
Ln/Ba-3amilienHss nojsrae y Tomy, 1o B mapax (BaO)
3’SIBISIETHCSL  TOJATKOBUW TTO3UTUBHUUN 3apsij, SIKUH He
MOB’s3aHUI 13 3MiHAMH y KHCHEBIH cTexiomerpii
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cnomyku. lle 1ae  ambTepHATHBHY  MOXIIHMBICTH
KOHTPOJIIOBATH KOHIICHTPALIII0 IIPKOBUX HOCIIiB CTPyMY B
(BaO)- ta (CuO,)-mapax, a TakKoX 3HAXOJUTH KOPEJSIil
Mix T, 1 mumu xkoHneHTpanismu [7,8], mo, 6e3yMoBHO, €
B)XJIMBUM JIJIsl PO3BUTKY HAIUX YSBJIEHb PO MEXaHi3M
BUCOKOTEMIIEPATYPHOI Ha IIPOBIAHOCTI.

Kpim Toro, y 3rajaHux Buiie cucteMax 3aikcoBaHO
tak 3BaHui mik-edpekt (I1IE), sxuii momnsirae y HasiBHOCTI
makcumyMmy Ha kpuBuX J.=f(H) B obxacti marmitHux
nonis 1-5 T [4,9,10]. Horo BurnKHEHHS OB’ SI3YIOTh SIK 3
nepeKTaMd KpUCTANIdHO TpaTKu (OUCIOKAIii, TpaHMIi
IBIAHWKIB), TaKk 1 MPUCYTHICTIO (a3 3 HIDKIUMHU T, SKi
MOXYTb yTBOPIOBATHUCH 33 PaxyHOK JIOK&JIbHHUX
(haykTyanisx XiMIYHOTO CKJIaIy 3pa3KiB, IO MPH3BOIUTH
JI0 3aMIleHHsIM 0apilo piAKiCHO3eMEIbHUM €JIEMEHTOM
(po3ynopsiiKyBaHHs) 1 YTBOPEHHSIM TBEPAMX PO3YHMHIB
Lnl123ss [11-13]. Ille oauH MOXJIMBHH MEXaHi3M
YTBOPEHHS IEHTPIB MIHIHTY — KUCEHb-Ae]iluTHI
obuiacrTi, sIKi, HaNPHKJIa[, CrocTepiraituch apropamu [14]
meronoM TEM y momikpucramiyHmx 3pazkax Sml23.
[Ipryomy, came mneil MexaHi3M pO3INIANAETHCSA  SIK
HaMOLTPI MOBIpHUI B 0araThbOX OCTAaHHIX MyOJiKaIlisX
[15,16]. Tlporte, 3amummaeTbcs O€3 BIAMOBiNI HHTAHHS
goMy came B Lnl23 cucremax, CXWIBHUX 0 YTBOPEHHS
TBEPAUX PO3UUHIB (po3ynopsnkyBaHHS aTroMiB Ba ta Ln)
miK-e(peKT BUpaKeHUH HaicuibHime (st Y123 cucremu
3adikcoBano 3HauyHO cnabmui  IIE).  Jloriunum
BUJIAETHCS NpUIYyILeHHs, o Ln/Ba 3amilieHHs BiiMBae
MEBHUM YMHOM Ha KOHLEHTpaLilo AedeKkTiB y KUCHEBid
HiArparii yu/Ta crpuse iX BIOPSAKYBaHHIO HABKOJIO IIHX
obJiacTeil KOHIEHTpaLiitHOT HEOAHOPITHOCTI.

Metoro maHoi poOOTH € IOCHIIKCHHS KHCHEBOI
HECTeXIOMeTpil 1 CTPYKTYPHHX XapaKTEPUCTHK TBEPIUX
posuuHiB Smy:,Ba, Cuz0, ax GyHkuUili Temnepatypu i
CTYIICHsI 3aMillleHHs aToMiB Oapiro Ha camapii (x), a
TaKOX OCOOJIMBOCTEH 3aJIeKHOCTI KHCHEBOI HECTEXIio-
MeTpii BiJ X y TOpPIBHAHHI 3 IHIIMMH CHOJXyKaMH-
a"ajoramu Ln;; Ba, ,Cus0,.3 iHmoro 6oky, Tak sK
Ln/Ba 3amimieHHs Mae TeTepOBaJeHTHUH XapakTep 1
CYNPOBOJKYEThCS 30UIBIICHHSAM BMICTY KHCHIO, TO
noHwkenHs:  p(O,;) Oydae  copustTH  yTBOPEHHIO
crexiomerpuanux Lnl23 [1-3]. Came Ha 3pa3zkax Nd123,
oJlep)KaHUX y arMocdepi 3 MOHMKEHNM BMIiCTOM KHCHIO,
nocsarHyTo HavBumii cepen Lnl23 Bemwmumnan T, ta J,
[4,5]. BapTo 3a3Ha4YNTH TaKOX, IO CaMe IS CHCTEMa €
HAMOLIBII MOCIIHKEHOI0 Ta IOCHTIMHKYBAaHOIO OCTaHHIM
gacoM cepen Lnl23 cromyxk.

OcoOnuBuil iHTEpEC BHUKIMKAE SBUINEC KHUCHEBOT
HecTexiomeTpii B TBepaux posumHax LniiBa,.Cu;0,,
TOMy IO CaM€ BMICT, THUI Ta CTYINiHb BIOPSIAKYBaHHS
aTOMIB KHUCHIO B KPHUCTAJIIYHIA rpaTmi CyTTEBO
BIUIMBAIOTh Ha eJIeKTpO(i3W4Hi 1 CTPYKTYpHI BJacTH-
BOCTI IIMX CKJIaJHUX OKCHUIB [6]. B Tol ke 4ac KucHeBa
cTexiomMeTpist BHU3HAYA€THCS TEeMIEePaTyporo i
napIiajJbHUM THCKOM KHCHIO TIIpH TepMiuHiid 00poOui,
CTYIICHEM 3aMiIleHHs X, TOOTO 3MiHA IMX IapaMeTpiB
Jla€ 3MOTY KOHTPOJIOBATH BMICT KHCHIO y HIMPOKHX
MeKax.

[Ile oxmH acmeKT TeTepOBAJCHTHOTO XapakTepy
Ln/Ba-3amilienHs nojsrae y Tomy, 1o B mapax (BaO)
3’SIBISIETCS  TOJATKOBUW TTO3UTUBHUU 3apsij, SIKUH He
NOB’sI3aHMIl 13 3MiHAMHM y KHCHEBIH crexioMeTpil

cnomyku. lle nae  ampTepHATHBHY  MOXIIHMBICTH
KOHTPOJIIOBATH KOHIIEHTPALII0 JIPKOBUX HOCIIiB CTPyMY B
(BaO)- ta (CuO,)-mapax, a TaKoX 3HAXOJUTH KOPEJSAIil
Mix T, 1 mumu xKoHIeHTpamismu [7,8], mo, 6€3yMOBHO, €
B)XJIMBUM JIJIsl PO3BUTKY HAIIUX YSBJIEHb PO MEXaHi3M
BUCOKOTEMIIEPATYPHOI HaIIPOBIHOCTI.

Kpim Toro, y 3raganux Buille cucremax 3aghikcoBaHO
tak 3BaHui mik-edext (IIE), skuii momnsirae y HasiBHOCTI
MakcumyMma Ha kpuBux J.=f(H) B obxacti marmitHux
noxis 1-5 T [4,9,10]. Horo BunuKHEeHHS OB’ SI3YIOTb $IK 3
nepeKTaMi KPUCTANIYHOI TPaTKd (IUCIOKAIii, TpaHHIi
NBIHHUKIB), TaK 1 MPUCYTHICTIO (a3 3 HIDKIAMHU T, sKi
MOXYTb yTBOPIOBATUCH 33 PaxyHOK JIOK&JIbHHUX
(hayKTyamisx XiMIYHOTO CKJIaAy 3pa3KiB, IO IPH3BOIUTH
JI0 3aMIIIeHHsIM 0apito PiAKiCHO3EMEILHUM €JIEMEHTOM
(po3ynopsiAKyBaHHs) i yTBOPEHHSIM TBEPAUX PO3YMHIB
Lnl123ss [11-13]. Ille oauH MOXIMBHH MeXaHi3M
YTBOPEHHsI UEHTPIB MIHIHTY — KUCEHb-IEe(ILUTHI
o0uacri, sIKi, HaNPHKJIaJ, CIIOCTepirannuch apTopamu [14]
meronoM TEM y mnomikpucramigyanx 3paskax Sml23.
[Mpuyomy, came Led MeXaHI3M pO3MIISAAETHCS  SIK
HaOLIPII HMOBIPHUH B 0araThOX OCTAaHHIX IyOJiKaIlisX
[15,16]. Ilporte, 3ammmmaeThcs Oe3 BIAMOBiNI THTAaHHS
gomy came B Lnl23 cucremax, CXWIBHUX IO YTBOPEHHS
TBEPAUX PO3UYUHIB (PO3yHopsakyBaHHA aToMiB Ba Ta Ln)
miK-e(peKT BUpaykeHU# HalicuibHime (s Y123 cucremu
3adikcoBano 3HayHo cnabmmit  I1E).  Jloriunmm
BUJIAETHCS NpUIyILeHHs, mo Ln/Ba 3amimieHHs BrunBae
MEBHUM YMHOM Ha KOHLEHTpaLilo Ae(eKTIB y KUCHEBii
MIATPATII YK/Ta CIIpHsE TX BIOPAIKYBAHHIO HABKOJIO ITUX
o0JacTeil KOHIIEHTPaLitHOT HEOAHOPIAHOCTI.

Metoro naHoi po0OOTH € IOCHIIKCHHS KHCHEBOI
HECTEeXiOMeTpil 1 CTPYKTYPHHUX XapaKTEPUCTHK TBEPIUX
posuuHiB Smy;,Ba, Cuz0, gk QyHkuil Temneparypu i
CTyIeHs 3aMillleHHs aTtoMiB Oapiro Ha camapiii (x), a
TaKOX OCOOJMBOCTEH 3aJeKHOCTI KHCHEBOI HECTEXIOo-
MeTpii Bil X Yy TOpPIBHSHHI 3 IHIIMMH CHOITyKaMH-
ananoramu Ln,,Ba, ,Cu;0,.

II. Meroauka eKCIepUMEHTY

3pasku TBepAMX po3uuHiB SmyiBa,,CuzO, (x =0;
0,05; 0,1; ...0,8) i Euy+,Ba, ,Cu30, (x =0; 0,1; 0,2; ...0,7)
OynM cHHTE30BaHI METOAOM IUTpaTHOTO Temo [17,18].
Sk BUXiIHI PEYOBHHH BHUKOPUCTOBYBAIUCH OKCHJ Miji
(I1) CuO, kapb6onar camapiro Smy(COs);- 4H,0, okcun
espormiro Eu,0s, rigpokcnn 6apiro Ba(OH),-8H,0. Bwmict
Migi B CuO BuU3HA4aBCS METOAOM HOIOMETPUUHOTO
tutpyBanHa [19], camapito B Smy(COj);- 4H,O i
esporito B Eu,0O; — MeTomoM TPUIIOHOMETPUYHOTO

TUTpyBaHHA, a Bwmict ©Oapiro B Ba(OH),-8H,0 -
rpaBimMeTpuyHoO [20].

Buxigni  pe4oBWHHM, 3MilIaHi y  MOTPIOHHX
CHIBBITHOIIEHHSX, PO3YMHSUIMNCH NP HArpiBaHHi y

po3BeneHiit omnroBid kucnoTi. [licins doro nonaBaBcs
TeNICyTBOPIOBaY — JBO3aMIIICHU IUTpaT aMmoHilo, y
MOJIEHOMY CHIBBIHOIIEHHT Ln: Ba: Cu:
(NH4),HCit=1+x:2—-x:3:6. Po3unH BumaproBaiu
Ha BOJSIHIN OaHi 0 yTBOPEHHS OJHOPITHOI TeNernoaioHol
MacH, fKy Jaji 3HEBOAHIOBATH 1 pPO3KIANAIN IIPH
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noctynoBoMmy HarpiBanHi Big 300 no 800°C 3
mBuakictio 100 °C 3a roauny. IloctynoBe HarpiBaHHS
moTpiOHe, MO0 HE MOMYCTUTH Clajaxy IIUXTH, sKa
MICTHTb 3HAYHY YaCTHHY OpPTaHiYHOI MacH.

OnepkaHy MIUXTy MEPETUPATH 1 MPOXKAPIOBAIHA Ha
moBiTpi mpu 8§50 °C mpotsaroMm 72 TOAWH 3 MPOMIKHUM
TepeTHpanHsaM micis 48 roauH TepmidHoi o0pooku. Jlami
PEUOBHHY 3HOBY IEPETHUpPAIH 1 IpecyBajd B TabJIeTKH
macorw ~0,5r, giamerpom 10 MM i TOBIIMHOIO 1-2 MM,
ski 3HOBY cmikanuchk mpu 950 °C B atmocdepi KUCHIO
MPOTATOM 5 TOJIMH.

HacuueHHst KMCHEM 3pasKiB INPOBOJMIOCH JIBOMA
Meronamu. B mepuiomy, 3pa3kd MOBUIBHO OXOJIOJKY-
Banuch Big 600 °C go 400 °C 31 msuakicrro 10°C 3a
TOAMHY Y TMOTOLI KHUCHIO (ToJiitepMiuHuii meron). B
JpyroMy, i30TEepMIYHOMY METOJi, 3pa3Kd BUTPUMY-
BaMCch B arMmoctepi umcroro kucHio tpu 400 °C
npotsirom 30 roauH.

JUit  mocnmijKeHHST TEMIIepaTypHHUX —3aleXHOCTeH
BMICTy KHCHIO Ta CTPYKTYPHUX HapaMeTpiB TBEpIUX
po3unHiB Sm123ss IpOBOAMIOCE 3arapTyBaHHS 3pa3KiB

Bix Temmeparyp 350 - 950 °C mo Temreparypu KHITIHHS
pizkoro aszory. Tabnerka y TWJIaTHHOBOMY YOBHHKY
BHOCHJIACh B HArpiry Ao NOTpiOHOI TeMmmepaTypu
TpyOuaTy mid 1 micias 2 roguH BHTPUMKH IIBHIKO
CKHJIaJIaCh B KBaplieBy 4YallKy 3 pinkum azortoM. [lis
3ano0iraHHs KOHJAEHcalil MapiB BOAM Ha IOBEPXHI
OXOJIOJKEHOT TalNeTKH, Janika 3 a30TOM
po3mimtyBanace y Harpitomy 10 Ttemieparypu 90 °C
eKCHKATOpl, SKWH Jaimi po3MILIyBaBCsl y CYLIMJIBbHIN
madi npu Tiil ke Temmepatypi. Temmeparypa B meui
KOHTpOJIIOBaJIacs 3a JIONIOMOTOI0  XPOMEIb-JIIOMEIh
TEPMOTIAPH, I €JHAHOI IO PEryisITopa TeMIepaTypH
(TouHicTh perymoBanus Temreparypu £ 5 °C).

BMiCT KHCHIO BH3HAQuaBCs CTaHIAPTHUM METOJIOM
HOJOMETPUYHOTO  THUTPYBaHHS 3  3aCTOCYBaHHSIM
apronoBoi i3omstmii. [loxmOka BH3HA4YEHHS 1HOEKCY
kucHio craHoBuna 0,02 Ha ¢dopmynbHy omunuiio [21,
22].

Pentrenorpadiune JIOCJTJKCHHS 3pa3sKiB
Sm;Ba, Cu;0y mpoBoamnoce Ha  audpakToMeTpi
JIPOH-3 3 Buxopucranasm CuK, BUOpPOMIHIOBaHHS Ha

T T T T T T 1 T T T
391 F . Ao napameTp @a Sm123ss(okucneHi)
A napameTtp b Sm123ss(okucneni)
N | napameTp a Sm123ss (3araptoBaHi)
e /3 Sm123 i
3.90 ¥ ¥ m * Smiz5es (owncnon (24 oo
L o
xR
3.89 | . _
KK
S s ORTHO II
3.88 |- o = L]
i oad ]
3.87 |- : A -
K s Qg 7 ]
W 38l @ 58 ° .
- @ TETRA 2 - ]
|
3.85 ~ORTHO I m
T T T T T T T T T T
5 0.0 0.2 0.4 0.6 0.8 1.0
g 11.85 — . , : . : . ; .
8‘ B ¥ napameTtp ¢ Sm123ss(okucneni)
e 11.80 | napameTtp ¢ Sm123ss(3araoToBaHi)
% ) Sm123ss (okucneni) [24]
=3 -
§ 11.75 =S < -
& Bk
2 1170 -0 @ ¥ .
g 1165 L 0 - ORTHO IT]
2 [ e%os Z ]
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11.50 | - -
T T T T T T T T T T
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Cryniab 3amimenns (x)

Puc. 1. 3anexHicTh napamMeTpiB KPUCTAIIYHOT IPATKH Bifl CTYIEHS 3aMilleHsl
X JUTSL TBEpIUX po3unHiB Smy,Ba, Cus0,.
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tabnerkax nmiamerpoM 10 MM i ToBmIMHOIO 1-2 MM. [lns
MEPEBIPKM HAa TOMOTCHHICTh JEsKa YacTHHA KOXKHOI
tabnerku (o 50 %) 3 oxHiel CTOpPOHM BHIAISIIACH, 1
pEeHTreHorpaMa peecTpyBanach Bix i BHYTPIHIHBOT
noBepxHi. [lpu oOuucieHHI mapamerpiB  3aBXKIU
BUKOPHCTOBYBAJIUCH OJHAKOBI Habopu peduiekciB (7 mis
TeTparoHanbHOI 1 11 17151 OpTOPOMOIUHOT TPaTKH).

II1. Pe3yabTaTtn

PenrtrenodasoBi nociipKeHHs MOKa3ajy, 10 TBEPi
posunHn  Smy;,Ba, Cu;Oy onnHodasHi B iHTepBami
ckmanie 0<x<0,7. B niteparypi € BimomocTi, IO
TOMOTCHHICTh B cuUCTeMi Sml23ss 30epiraetscs [0
sHaueHHs x =0,75 [23] ta x=0,8 [24] (1000 °C Ta
p(Oz) =1 arm), 1m0 npuOIM3HO IOPIBHIOE pe3yibTaram,
mo oxpepkaHi B wiii poboti. Ilpm nOHMWKEHH]
Temnepatypu Ta/un 3MmeHmeHHI p(0,) 3MEHIIyeTbes i
00J1acTh TOMOTEHHOCTI TBEPAMX PO3YHHIB JIO Xpax = 0,4
upu 850 °C [23].

Ha puc. 1 300paxkeHa 3aleXKHICTh HapaMeTpiB
KPUCTATIYHUX TPATOK TBEPAMX po3unHiB Sm123ss Bix
CTyINeHs 3aMillleHHS X. SIK BHAHO, 3arajoM HapameTpu
rpatkd, a oOmKe 1 00‘€M eJeMeHTapHOi KOMIpKH,

3MEHIIYIOThCS, [0 CHPHUYMHEHO MEHIINM I10HHHM
pamgiycom Sm®" (1,272 A [25]) y nopismsmHi 3 Ba®'
(1,61 A). Lieto ® npuunHOIO — 30iNBIICHHAM pPi3HHULI
MDK IOHHMMH paaiycamu Oapito ta P3E, MoxHa
MOSICHUTH 3MCHIICHHS 00J71acTi TOMOTSHHOCTI TBEPIUX
pozunHiB Ln123ss Big Nd [26] 1o Sm.

CrpyKkTypHH TIiepexisi opropoMOidHOi cumeTpii B
terparoHanbHy (O—T) BinOyBaersest npu x = 0,15. Crin
3a3Ha4YWTH, 0 B pobotax [6] Ta [24] mrs Nd123ss i
Sm123ss 3natimeno 3nauenus x ~ 0,30, a mug Lal23ss —
x~ 0,20 [27].

Ha puc.2 HaBegeHO 3alieXHOCTI IapaMmeTpiB
KpuctaniuHoi rpatku Sm123ss Big Temneparypu. Bugso,
0 mapamerTpu a i b s TBepaux po3dyMHIB Sm.,Ba,.
L0y 3 0<x<0,15 mocTynmoBO BHPIBHIOWTECA MNPH
3pOCTaHHI TemIlepaTypu, mo cBiguurb npo O—T
nepexin mpu t=600-700 °C. Takum YHUHOM, 3pasKu 3
x 0,15 MOXyTb iCHYBaTH y BHUIJISAL SIK OPTOPOMOIUHOI,
TaK 1 TeTparoHaubHOi a3y B 3aJEKHOCTI Bifg
TemnepaTypu. 3pasku 3 x > 0,15 MarTh TeTparoHaIbHY
cuMeTpito, a 3pasku 3 x=>0,6 — opropomOiuny,
HEe3aIeXHO Bin TemmepaTypu. [lapamerp ¢ 3poctae 3i
30UTBIIEHHAM TemnepaTypu. [IpoTe, SIKIIo Ais TBEpIUX
po3umHiB 31 3HadeHHsMH 0<x <0, me 3pocraHHA
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Puc. 4. Tnnexc aktiuBHOro KUCHIO (8) y TBepanx po3zunHax Sml23ss gk ¢pynkuis Bmicty P3E.

JIOCHTb CYTT€EBE, TO Jyisi 3paskiB 3 x = 0,2 i 0,3 mapametp
¢ Maike He pearye Ha MiJIBUIICHHS TeMIepaTypH.
Pe3ncTHBHI XapaKTEPUCTHKH TBEPAMX PO3UMHIB
SmBa, ,Sm,Cu;0,5 Oynu [ocnmipkeHi y iHTepBadi
temreparyp 300-77 K 3 BUKOpUCTaHHSIM CTaHIAPTHOI
YOTHPHOX30HA0BOI MeTOMKH. HaarmpoBinHi BnacTuBocTi
TBEPAMX PO3YMHIB MPU TeMIlepaTypax, BHIIHX TeMIlepa-
TYpPH KHIIIHHS PiIKOTO a30Ty, 30epiraiorbcs B o0OJyacTi
cknaniB 0 <x <0,10. Kpurnuna remneparypa CTaHOBHUTh
95, 94 ta 84 K mna ckmamiB 3 x=0, 0,05 ta 0,1
BIZIIIOBITHO. 3pa3Ku 3i cTyneHeM 3amimenHs x > 0,1 mpu
TeMIlepaTypax BHIIMX TEMIIEPATypH KHITIHHA PiJKOTO
a30Ty B HAONPOBIMTHWIA CTaH HE TNEpeXOmsaTh. 3a
JiTepaTypHUMHA JTAHIMHA TBepi pO3UMHI
Nd;,Ba,,Cu;0,, 30epiratoTs HaampoBigHI BIACTHBOCTI
1o x = 0,3 [28] i maBith x = 0,5 (T~ 20 K micns 06poOku
3pasKiB IPH BUCOKOMY MapilialbHOMY THCKY KUCHIO) [8].
Ha pwuc. 3 300pakeHo rpadik 3aJIe)KHOCTI 3arajib-
HOTO BMICTY KHCHIO V BiJl CTYNEHs 3aMillleHHS X JUIsi
IBOX cepii TBepamx pos3umHiB  SmyiBa, Cus0,,
OKHCJIEHHX B TIOJITEPMIUYHHMX 1 130TEpMIYHHX YMOBaXx.
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IHgexc y 30UIbIIY€EThCS 3 POCTOM CTYIICHS 3aMIlllEHHS X,
NpoTe 115 3aJeXKHICTh HE € JIHIKHOI0, SIK MOXKHA OyJio O
OYIKyBaTH BPaxOBYIOUH TI€TEPOBAICHTHHH XapakTep
Ba/Sm-3amituenns. 3aranpHuid 1HIEKC KHCHIO ) B
TBEpAUX po3unmHax Smy;,Ba, Cu;O0, MoxkHa po3risnaTu
K TaKWd, IO CKJIAHAEThCs 3 OKcuaHoro (6,5 +x/2) i
MOOiTbHOTO  (8), HAsBHICTH  SKOTO  €KBiBaJIEHTHA
NPUCYTHOCTI Miai 31 CTymeHeM OKHCIeHHS +3. x/2 —
JOMATKOBHH KHCEHb, LI0 KOMIICHCYE HAIUTUIIKOBHH
NO3UTUBHUHA 3apsil, SIKMA 3’SBISIETBCS B CTPYKTYpI MPHU
reTepoBaieHTHOMY 3amimienHi Ba®" Ha Sm®".

BuBueHHs 3alI€)KHOCTI BMICTy MOOIUTBHOTO KHCHIO
BiJl CKIIaJly TBEPIUX PO3YHHIB € OUTBII iHPOPMATUBHIM,
TOMY IO J03BOJISIE AOCTIIUTY BIUIUB 3aMIiLICHHS Oapito
JIAHTAHOIIOM Ha cepenHio BajeHTHiCTs wmimi (CBM).
Came BemmumHa CBM ©Garato B 9oMy BH3HA4ae
HaJIIPOBIJIHI 1 CTPYKTYPHI XapaKTEPUCTUKHU CIIONYK THUITY
Ln;.Ba, ,Cu;0, [28]. 3amexHocTi BMicTy MOGiNBEHOrO
(0) KHCHIO BiJ CTymeHsl 3aMillieHHs X JUIS TBEPIUX
po3unHiB Sm;.,Ba, ,Cu;0,, OKHCHEHNX B MOIITEPMiTHHUX
1 130TepMIYHMX YMOBaX, HaBeAEHO Ha puc.4 pazoMm i3
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pe3ysbTataMu, OJCpKaHMMH IHIIMMH aBTOpaMH JUIs
AHAJIOTIYHUX TBEpAMX Po3duuHiB i3 Ln =Sm [24] Tta Nd
[6].

Bwmict mo6inbHOTO KHCHIO, a 3Ha4uth i (CBM)
3arajoM 3MEHIIYIOTHCS 3 POCTOM CTYIIEHs 3aMillleHHS X
ans SmyyBa, Cus0,, OKHMCHEHHX B MOITEPMiYHMX
ymoBax. 3 puc. 4 BuzaHo, mo cmoyarky (0 <x<0,15)
301IbIICHHS BMICTY caMapiro MPU3BOIUTH 0 3MEHILIEHHS
BMicTy MoOUTbHOro KucHio. [Ipu 3pocranHi x Big 0 mo
0,15 BMicT MOOLITEHOTO KUCHIO 3MeHITYeThes Bix 0,41 mo
0,33 na ¢opmynbHy omuHmmo. B Touri x=0,15 &
JOCSiTa€  MIHIMYMY, TpH TOJAIBIIOMY JK 3POCTaHHI
KOHIICHTpAIlii CcaMapir0 BMICT MOOLUIBHOTO KHCHIO
NpOXOoauTh uepe3 MakcumyM npu x = 0,3 (6 =0,41). B
npoMmikky 0,4 <x<0,7 CBM 3anmumaerscsi Maiixe
HE3MIHHOIO, a Tipu x > 0,7 pi3ko 3MeHmyeTscs. ['padik
3aJIC)KHOCTI BMICTY MOOUIBHOTO KHCHIO O U TBEPIUX

posuuHiB Sm,;.Ba, Cu30,, okHCIEHHX B i30T€pMiYHMX
YMOBax, 3arajloM Majo BiIpi3HSETbCA Bi rpadiky i
3pasKiB, 0OPOOIIEHNX KHCHEM B MONITEPMIYHHX YMOBAX.
[IpoTte makcumyMm O(x) 3cyBaeTbes 10 3Ha4eHHA X = 0,25,
a miimyMm — 1o x =0,1. B mexax 0,3 <x <0,65 Bwmict
MOOLTBHOTO KHCHIO BEIMYMHA MaiKe CcTala.

Ha puc.5 HaBeneHo TakoX rpadikd 3ae)KHOCTI
CBM Bix cryneHs 3aMillleHHsI X JJIsl TBEPIUX PO3YMHIB
Sm,Ba,,Cu3;0,, 3araproanux Bix 950°C no
Temneparypu  pigkoro  azory. Cnowyarky CBM
3arapToBaHUX 3pa3KiB 3pocrae Bix 1,78 ms x =0 mo 1,99
s x=0,3 i mpu x> 0,3 3anumaeTscs Maxke PiBHOIO
nBom 10 x = 0,7.

Ha puc. 6 300pakeHO 3aJe)KHOCTI 3arajbHOTO
IHAEKCY KUCHIO y, a Ha puc. 7 — 3anexxHocti CBM Bix
TeMIIepaTypy JUlsl TBEPAMX PO34MHIB Sm,iBa, Cus0, 3
x=20;0,1; 0,3 Ta 0,65. Buxiani 3pasku Sm;.,Ba, Cu;0,

T T T T T T T T T T
~ 23_”’;”Vl”:;:""’"”"’"’J””””"”””’i’7 ”””” i ”””””” =
S oYY Y\Q VvV Ty
= 1T OV S o Ly
@ : O\O/O O ; \O/ \O-O-a _
g e S St S S, e .
=t : : : ‘ :
= ] . 1 | ]
2 | | - | |
8 2,04 e I G oo -
=] f | | ]
3 : : 3 1 TA A
R 2 nlo®g - -
= | ‘ | | |
= T | ] [+ . )
2 : A —o—
; [+ ©— Sm123ss (okucneHi)
5 1,9 B I Q ”””” @ Sm123ss (3araptoBaHi)  § 1
E [A) A Nd123ss (3araptoBaHi [6])
< 1 o ; —w— Nd123ss (okucneHi [6]) 1
S 1.8 R e o ®  Nd123ss (saraptoBaHi[6]) QR =
310 1 ]
i - i - i - i - i -
0,0 0,2 0,4 0,6 0,8

CTyniHb 3aMmileHHA X

Puc. 5. 3anexHICTh cepeHBbOI BAICHTHOCTI Mifi y TBEpAUX po3unHax Sm123ss Bix CTyneHs 3aMIIIeHHS X.
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MaroTe Maibke ogaHakoBy CBM: 2,24 mna x=01x=0,3
ta 2,22 nast x =0,1. Tlpu 30unblIeHH]I TeMOepaTypu 10
575°C CBM y mmx 3pa3kax TakoX CYTTEBO HE

224 O
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CepeHsi BaJIeHTHICTB Miji
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Puc. 7. CepenHst BaJIeHTHICTD MiJi JJIsI 3arapTOBaHUX
3paskiB  TBepAMX posuuHiB  Sm,;.,Ba,Cu;0, dx
(byHKIIS TeMIIepaTypH.

3MiHOETECH, a mpu 600 °C BMicT MOOLTBHOTO KHCHIO
(puc. 6) B 3pa3ky 3 x = 0 IOYMHAE PI3KO 3HIKYBATHCH, 1 B
mpoMikky 725-775 °C CBM crae menmoro 2 (puc. 7).
[pu 950 °C 3arampHUI iHAEKC KHUCHIO IOpiBHIOE 6,18
ans SmBa,Cu;Oy, i CBM — 1,85, mo cBiguuth 1po
MOSIBy aTOMIB Mifi 3i CTymeHeM OKHCHeHHs +1 mpu
temneparypax sumux 700 °C. B 3pazky 3 x =0,1 CBM
CTa€ MEHLIOK 2 JIMIIe IpH TeMIeparypax BHIIUX
800 °C. B tBepaux pozumnax 3 x = 0,3 1 0,65 HaBiTH IpH
950 °C migs 30epirae cTyIiHb OKUCHEHHS +2.

IV. O0roBopenHs pe3yJibTaTiB

[IpoBeneHi  AOCHIIKEHHS  BUSIBIIIM  CKJIATHUN
XapakTep 3aJeKHOCTI KHCHEBOi HecTexioMeTpili Bix
CTyNEHs 3aMillleHHs] X y TBEpAMX po3urHax Sm;.Ba,.
«Cu30,. Tak, Ha kpuBii O(x) (puc.4) s 3paskis
Sm;,Ba, ,Cu;0,, OKHCHEHUX B TONITEPMIUYHHX YMOBAX,
cnoctepiraetbcs MiHiMymM O mpu x = 0,15, mpudomy
O(x) = x/2. MoXHa IPUITYCTUTH, IO KICEHb, BHECCHUH B
rpatky npu Sm/Ba-3amilieHHi eKBIBaJICHTHO 3aMilllye
MoOiTpbHMI KuceHb B miommHi Cu(l) mpu 3pocraHHi
CTymeHsl 3aMilieHHs B iHTepBam ckimagie 0 <x <0,15.
MinimMyMm BMicTy MoOinbHOTO KrcHIO i CBM Ha kpuBHX 3
puc. 4 npu x = 0,15, 3rigHo PDA, Bignosinae nepexony
opropoMbiuHoi cumeTpii B TterparoHansHy (O—T).
Hacuueni xucnem 3paskn Sm, i, Ba, CuzO, mpu x < 0,15
MarTh OPTOPOMOIYHY CHUMETpil0, TOOTO aTOMH KHCHIO,
NOTPAIUISIIOYN y TPaTKy, 3aiiMaloTh NEPEeBaXKHO MO3UIIT
O(1) (0, %, 0) B mmommni Cu(l). Ilpu nopanpiiomy
3pocTaHHi cTyneHs 3amimieHHs (x > 0,2) O—T nepexin
BiIOYBA€TbCS BHACTINOK 3allOBHCHHS BaKaHCIH B
mo3utisix O(5) (Y, 0, 0) Ta mepepo3noalTy KHCHEBUX
BakaHcid Mk nosumisimu O(1) i O(5). 3pocraroumit
BMICT MoOiUTpHOro kucHio Big 0,33 mo 041 Ha
¢dhopmynpHY onmHUIIO TpHu 30uTbmeHHI X Bix 0,15 no 0,3
Oyie TOpU3BOOWTH IO  OJHOYACHOTO  3alOBHEHHS
BakaHTHHX mno3umid sk O(1) Ttak 1 O(5). Ilpum
MOJANIbIIOMY 3POCTaHHI CTyMeHs 3amimeHHs 10 x = 0,7
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BEJIMYMHA O 3aITUIIAETHCS Maibke HE3MIHHOKO, T Pi3KO
3meHmrytounch Big 0,34 mns x = 0,7 no 0,28 msa x = 0,8,
110 BXKE MOXKe OyTH HACIIIKOM TeTeporeHisauii TBepaux
po3umHiB. [lenio iHmmii BUTIISIT Ma€e HaBeIGHWH Ha puc. 5
rpadik 3anexsocti CBM Bin x mns Sm,Ba,Cus0O,,
onepxaHuid apropamu [24]. Ha xpuBiii € MiHiMyM npu
x=0,3, 1110 32 JaHUMH aBTOPIiB, SIK 1 B JaHId poOOTI,
BignoBigae O—T mepexoxy. [IpoTe 3MeHIIEHHS BMICTY
MOOUIBHOTO KHCHIO B IIbOMY BHIIQJIKy MEPEBHIIYE X/2, a
npu x =0,7 3anexunicte CBM Big x 3HOBY jocsirae
MaKCUMyMy — JUIS TETparoHaidbHOI (pa3u CIocTepir-
raerbcsi 3poctaHHs 0. BinmiHHOCTI  onepikaHHX
pe3yibTaTiB  MOXYTh  OyTH  3YMOBJIEHI  pPI3HUMH
METOJAMH OJICPXKAHHS 1 OKUCICHHS 3pa3KiB — aBTOPH
BUKOPHCTOBYBAJIM 3BHYAHHUNA KepaMmiuyHUA MeTon i
IIBHJIKE OXOJOKeHHs B atMocgepi kucHio (100 °C 3a
TOOUHY) TICIA  BUCOKOTEMIIEPATypHOi  TepMidHOL
00poOKH.

Onepxana Hamu ans Smyi,Ba,.Cu;0, 3anexnicTs
BMicTy MoOuUIbHOro kucHio 1 CBM Bim crymeHs
3aMIIIeHHS X, 5K 1 3aJIeKHICTh OJiep)KaHa aBTopamu [24],
CYTTEBO BIAPI3HAETHCS BiJl AHAJOTIYHUX 3aJCIKHOCTEH
JUIL TBEpAMX PO3YMHIB 3 IHIIUMH pPiJIKO3EeMEITbHUMHU
eremMeHTamMu. Ha  puc.3  HaBejeHa — 3alIeKHICTh
3aralbHOTO BMICTYy KHCHIO y BiIl CKIagy X JUIs
ollep)KaHMX HaMH B Wil poOOTI TBEpAMX PO3UYMHIB
Eu,.,Ba, ,Cu;0, (0<x<0,7). KucHea crexiomerpis B
inTepami  0<x<0,5, skuii Bigmosimae obmacTi
TOMOTEHHOCTI TBEPJHMX PO3YUHIB, MaiKe HE 3aJCKUThH
BiJl 3HAYCHHS CTYIICHs 3aMinieHHs x. CIIil 3a3HAYHTH, 10
3paszku Eul23ss Oymm OKHCIeHI B i30TEpMIYHUX yMOBaX
npu 400 °C. Biaminnuii Big Sm,,Ba, CusO, xapaxrep
3anexxaocti CBM Bix x MaroTh 1 1HII ITOAIOHI CHCTEMH,
Hanpuknan, Nd,Ba,CuzOy [6,8,28] (nuB. puc. 4) abo
YLa,Ba, «Cus0y [29], B sxux CBM € Maiike He3MiHHOIO
B yciif obmacti romoreHHOCTi. OfHAK aBTOpH [6] TaKoX
BKa3ylOTh Ha MiHiMyM 3anexxHocti CBM Bix x mus
Nd;.Ba,,Cu;0, nmpu x=0,3, mo sk i y BuMAAKY
Sm;,,Ba, ,Cu;0, [24] BiamoBigae TouLi mHepexomy
OpTOpOMOIYHOT CcHMETpii B TeTparoHajbHy. Xoya B
JTAHOMY BHIIAIKy 3MEHIIICHHS BMICTY MOOLTBHOTO KHUCHIO
B mpoMmikky 0<x<0,3 He TmepeBUNIyE IMOXUOKY
excriepumenty — 0,02 aTomu Ha GOPMYJIBHY OJMHHMIIIO.

[Ipu BcTanoBneHHi 3anexxHocti CBM Bin crymeHs
3aMillleHHs X HaMH OyJio BpaxoBaHO, II0 HAa BMICT
MOOUTHHOTO KHCHIO HAI3BHYAHHO CHIIBHO BIUIHBAIOTH
YMOBHM CHHTe3y, (pazoBa 4YMCTOTa 3pa3kiB Ta SKICTh
BUXiZIHUX peareHTiB. Tomy B usiteparypi (auB. puc. 4)
3yCTPIYaOThCA  JIOCHTh  CYINEpPewIMBI  JaHi  IOJO
3anexnocti CBM Bii cTyneHs 3amillieHHst JJIsl Pi3HUX
TBepAMX posunHiB Ty Ln;Ba, Cus0,. BimsmicTs
aBTopiB BBaxae, mo CBM mnmx croomyk, 30KpeMa
Nd;;.Ba, Cus0, [6], YLa,Ba, ,CusO, [29] i La,.Ba,.
LCu0, [30] wmaibke mnoctiiiHa y Mexax oOnacTi
TOMOTEHHOCTi TBepaux po3uuHiB. [Ipote, sk Bxke OyIo
3a3HA4YEHO BHWIE, JCTallbHE BHUBYCHHS  KHUCHEBOI
Hecrexiomerpii B Nd;+,Ba,,Cu;0, [6] Buasuio
ocobiuBocTi 3anexsocti CBM Big x, mo mnos‘s3adi i3
CTPYKTYPHHMH TEPEXOJaMH B LUX TBEPAMX PO3UMHAX.
[IpoTe HecTexioMeTpisi KHCHIO CYTTEBO HE BiAPI3HAETHCA
JUIsl 3pa3KiB 3 OJIM3bKUMM 3HAUEHHSMH X, 1 Xapakrep
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3aNIe)KHOCTI BMICTY MOOLIBHOTO KHCHIO BiJ CTyHEHS
3aMilleHHs Moke OyTH  CHOTBOpeHHHA OaraTbma
(daxTopamu: pi3HUMHU 3HaYeHHSIMH KoedilieHTy nudys3il

KUCHIO 200  YTBOPEHHSM  HEBEIIMKOi  KUIBKOCTI
JoMIIIKoBHX (a3, mo He dikcyerbes POA.
JUis  mepeBipkM TiMOTE3W NP0  CKBiBaJCHTHE

3aMIIICHHS MOOLJIBHOTO KHUCHIO (8) J0AaTKOBUM (X/2) Mu
jpocnigmin  3anexsicte CBM  Bim x  juyis  3paskiB
Sm;,Ba, ,Cu30,, ki OynM OKMCIEHI B i30TepMi4HHX
ymoBax (36 rogun ButpuMku npu 400 °C). Sk BuaHO 3
puc. 3, CBM nux 3paskiB Ae€IIO0 HWKYa HIX y CIIOJYK,
OKHCJIEHHX B IOJITEPMIYHMX yMOBaX, X0oua B LIOMY
3MiHa YMOB OKHMCIICHHS IIPaKTUYHO HE BIUIMHYJIA Ha
XapakTep 3aJIe)KHOCTI BMICTY MOOLIEHOTO KHCHIO (8) Bix
cTyneHs 3aminieHHs x. Ha kpuBiii 8(x) anst umx 3paskiB
(puc. 3) mpu x = 0,25 crocTepiraeTbcss MaKCUMYM, TIPOTE
HE TaKW{ BUpPA3HUM, K Ha rpadiky 3aJeKHOCTI O(x) s
3paskiB Sm;.,Ba, Cu3Oy, OKMCIEHHMX B NOJITEPMiYHHMX
ymoBax, mipu x = 0,3. MiniMymM Ha 1iif kpuBiit mpu x = 0,1
takox Bimnmosimae O—T nepexoxy. [Ipu 3pocTaHHi x B
0 mo 0,1 3Hayenns & 3menmmiIocsk Big 0,39 mo 0,33. Ile
3MEHIIICHHS BMICTY MOOUIBHOTO KHCHIO OJIM3BKE [0
3HA4YeHHS X/2, IO TaKOX BIATBOPIOE pE3yIbTAT IS
mepmoi cepii TBepamMx pos3umHiB  SmyiBa,.Cu;0,,
OKHCJICHHX B MOJITEPMIYHUX YMOBaX.

@da3oBa  IHAWBIAYaNbHICTP TBEPAWX  PO3IYHHIB
Sm;,Ba, ,Cu;O0, 3 pi3HMMHM THIAMH CHMETpii NposB-
JSITBCSL TAKOXK B XapakTepi 3MiHM BMicTy kucHi0 1 CBM
31 3MiHOIO Temmeparypu. Ilpum HarpiBaHHI 3pasku
Sm123ss BTpayaroTh MOOLIBHUN KUCEHB. 3 pUC. 6 BHIHO,
mo 3pasku Smy;,Ba, CuzO, 3 MEHIIMMYU 3HAYEHHAMH X
BTPAYarOTh HOTO 3HAYHO OiNTBIIIE, OCOOIHUBO IIPH BICOKUX
TeMIIepaTypax, Tak B TBEpANX po3unHax Sm123ss3x =0
i x=0,1 Migp 31 cTymeHeM OKWCICHHSA +1 3’SBIIETHCA
npu Ttemmeparypax Bummx 700 i 800 °C, BiamoimHO,
(puc. 7), Toxi sk B 3pa3kax 3 x =0,3 i x=0,65 CBM =e
nmajae Hmwk4de ABoxX HaBiTh npu 950 °C. Sk BugHO 3
puc. 6, CBM TtBepaux posumHiB  SmyiBa,,Cuz0,,
3araproBanux Bim 950 °C, mpu x > 0,3 mpakTU4IHO HE
3aJIeKUTH B/l CTYIICHS 3aMileHHS X 1 OJHM3bKa 10 IBOX, a
npu x < 0,3 CBM mux 3paskis 3pocrae Big 1,8 mist x =0
g0 2 gms x=0,3. Omke 3alexHICTE Y(X) MOXKHA
posninuTy Ha a8l obmacti: B mepirii (0 < x <0,3) BmicT
KHCHIO ¥ 3pOCTae sK 3a paxyHok 30iuabieHass CBM, tak i
3a paxyHOK 3aminieHHs Ba nHa Sm; a B apyrid
(0,3 <x<0,7) y 3pocrae nuiie BHACIIJIOK 3aMillICHHS,
tomi sik CBM 3anumaerbes cramoro. TakumM YHHOM,
MOXHa 3pOOMTH BHMCHOBOK, 1[0 BBEJIEHHS OJATKOBHX
atoMmiB P3E B mo3wuilii 6apito cTabini3ye KHCHEBY TPaTKy.

Cxoxi pesynbratd ais 3araproBaHux Big 950 °C
3paskiB Nd;;,Ba, Cus0, onepxano Takox aBropamu [6].
3HalifieHo, 10 30UIBIICHHS CTYIEHs 3aMimieHHs (x > 0,3)
B Nd;:,Ba, Cu;0, npusBoanTE 10 PO3YHOPSAIKYBaHHS
aTOMIB KHCHIO 1 YTBOPEHHS HOBOi TeTparoHaJbHOI
ctpykrypu  (“336”), BigmiHHOI  Bim  3BHUANHOI

opropoM6iuHOi “123”-dazu (0 <x <0,3). Tobro 3miHa
xapakTepy 3anexsnocti CBM Bin cTyneHs 3aMimlieHHS
npu x =0,3 BigmoBimae mepexomy Mix “123” 1 “336”
crpykrypamu B Nd,Ba, ,CusO, (puc. 5). Ing Sm;,Ba,.
LCus0,, sk i msa Nd;,Ba, ,Cu;0,, MokHa BUAIIMTH TPH
obnacti ckiaiB (x), IO BiPI3HSIOTBCS CTPYKTYPHHUMH
XapaKTepUCTUKaMU: JIBi opTopomOiuHi ¢asu: oprto-I
(0<x<0,2) 1 opro-II (x> 0,6) Ta TerparonansHa (aza
(0,2 £x<0,6). 3 puc. 1 BugHO, 110 mapaMeTpu a(x), b(x)
i c(x) B obmacti 0 <x < 0,2 (opro-I ha3a) mast OKHCICHUX

i 3araproBaHmx Bimx 950°C  3pa3kiB  CyTTE€BO
BIIPI3HAIOTBECA. TOOTO  BUAAJICHHS  KHCHIO  IIpH
HarpiBanHi 3 miommHd  Cu(l) CympoBOIKYBaThCs

3MiHOIO napameTpiB komipku Sm,yBa,,Cu;0,, a mpu
Temreparypax ~ 650 °C BinOyBaeTbcsi mepexisy OpTo-
pom0OiyHOi cumerpii B TerparoHaneHy (puc.2). B
TeTparoHanbHil Ta opto-1I dasi mapamerpu rpatku a, b i
¢ TIPAKTHYHO OJHAKOBI JUIA OKHCJIECHHX 1 3arapTOBaHUX
TBEPAUX PO3YMHIB i MOHOTOHHO 3MEHIIYIOTHCS 3 POCTOM
X, 32 BUHATKOM obuacTi X > 0,7, ne a 3pocrae 3 x. Ipyra
opropoMbiuHa ¢a3a (opto-II) moB’s3aHa 3 yHOpPSIKY-
BanHsM ioniB Ln®" i Ba®" B mmommni ab npu x > 0,6 Ha
BigMiHy Bim mepmoi (opTo-l), sKka TOB’s3aHA 3
YIOOPSIAKYBaHHSIM aTOMIB KHCHIO, TOMY CTPYKTYpHI
XapaKTEPUCTUKU — TapaMeTpy TpaTku 1 CHUMETpis st
mux 3paskiB (opro-l1I) mpakTUYHO HE 3aJeKaTh Bij
BMicTy kucHIO ¥ i CBM. [ln4 3paskis Sm,,Ba, Cu;0y 3
x2>0,2 BuAaNeHHS KHCHIO NPAaKTUYHO HE BIUIMBAE Ha
napaMeTpu @ i ¢ y TnopiBHAHHI i3 3paskamu 3 x < 0,1
(puc. 2), mo MIATBEPIKYE MiABUINCHHS CTaOIIBHOCTI
KHCHEBOI TPAaTKU NP 3pOCTAHHI CTYNEHs 3aMilleHHS X.
30UIbIIEeHHS NPUCYTHOCTI JIaHTaHOIMy B Mo3uLii Oapiro
MOXE NPHU3BOJAWTH [0 YTBOPEHHS II'SATH- ab0 HaBiTh
IIECTU-KOOPAMHOBAHUX aToMiB Mimi B miomuHi Cu(l).
Cxoxe, mo Taki momienpu Oimbm iHAM(EpeHTHI o
HarpiBaHHA, HIXK YOTHPHOX-KOOPAWHOBAHI aTOMH Mifi Y
BHTIAAKY 3pa3kiB 3 x < 0,1 (opto-I daza) [31].

V. BucHoBku

B poOori pocnijpkeHO BIUIMB TeMIeparypu i
TeTePOBAJICHTHOTO 3aMillIeHH Ha KHUCHEBY CTEXiOMETPito
i CTpyKTypy TBepAMX po3umHiB Sm;.Ba, Cus0,,
OJepPIKaHUX 30JIb-T€NIb METOJIOM; JOCIIDKEHO
BIIMIHHOCTI 3aQJIKHOCTI KHCHEBOI CTexioMmeTpil Bix
CTymeHs 3amimeHHs x 1u8 Smy.,Ba, ,Cus;O, Bin iHmmx
noxibHnx  TBepAuMX  posumHiB  Nd;Ba,,Cu;0, i1
Eu;,Ba, Cu;0,; BCcTaHOBIEHO, LI0 KHMCHEBA TIpaTka
TBEpAMX po3unHiB  Sm;,Ba, CusO, crae OGinb
CTablNpHOIO 10  HarpiBaHHA  Npu  301JbIIEHHS
MIPUCYTHOCTI camapiro B MO3uIii 6apiro.
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The series of solid solutions Ln,.Ba, Cu30, (Ln=Sm, Eu; x=0+0,7) has been obtained by sol-gel method.
Lattice parameters and oxygen content as a functions of composition (x) and temperature have been studied by X-ray
diffraction analysis and iodometric titration, respectively. The character of oxygen content dependence on
substitution ratio x was found to be non-monotone for Sm;,,Ba,.,Cu30, solid solutions within 0<x<0,3. Investigation
of lattice parameters and oxygen content dependence on temperature has shown the increase of oxygen sublattice
termal stability increases with x growth.
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