H,SO, Huxe cooTBETCTBYIOIIEH BETUYHNHBL B PaCTBO-
pe (DHZSO4 = 257407 M2>C_1), MOJIYYEHHOH 10 ypa-
BHenuio [18]:

(zH + Zso4)DH DSO4

+
z,D, Zsoles:o4

Dh,so, (15)

Memb6pana ¢ auamerpoM nop 80 HM AEMOHCTPH-
pyer, B cpenHeM, 4-KpaTHOE CHIDKEHHE DHZSO4M o
cpaBHeHHMIO ¢ D .

p HZSO4

B cnyuae memOpaH, nOHOOOMEHHAsT QYHKIUS Y
KOTOPBIX OTCYTCTBYET, JBYKPaTHOE YMEHbIIEHHE KO-
s¢dunuenta nup@dy3un Mo cpaBHEHUIO C PaCTBOPOM
Ha0mroaeTca ToNbKo mpu auamerpe nop 12—20 am
[19]. Takum 06pa3omM, BBeACHHE B MATPHILY HAHOCIIO-
€B HOHOOOMEHHOM coCTaBIAOIIEH cIOCOOCTBYET Ha-
pacTaHUIO 3apsANCENeKTUBHON CIIOCOOHOCTH MEM-
O6pan. Tem He MeHee Au(dy3Us KUCIOTH MPEIOT-
Bpamjaer TpaHchopManuo (QYHKIIUH KepaMUIecKOi
MemOpansbl, conepxameir amdborepusii 1], u3
AHMOHOOOMEHHON B OHIOJSIPHYIO.

PE3IOME. lochimkeHo mepeHoC XpoMaT-aHiOHIB 1 cip-
4aHOT KHCIOTH 4Yepe3 KOMMO3UIINHHI KepaMiuHi MeMOpaHH,
o0 MICTATh HOHOOOMIHHY CKJIaJIOBY — TiApaTOoBaHUH mi-
OKCHJI HUPKOHI0. 3aIPOMOHOBAHO OPUTIHANBHUH METO]
KUTbKICHOT OIIHKK JU(Y3IHHOTO MOTOKY EIEKTPOIIITY, IO
MOTipIIye 3apsACeNeKTHBHI BIACTHBOCTI MeMOpaH, aje 3a-
Oesmeuye ix aHIOHOOOMiIHHY (QyHKLi0. 3HaiieHo, MmO g
MembOpaH i3 po3mipom mop 80—180 um Koe(%uieHT ;mq%
3ii H,S0, 3HaXOMUThCA B izHTelpBanax 4.9740 T —7.4640"
Ta 1.3840 "—2.0740 " M“% ~ BIAMOBIIHO.

SUMMARY. The transport of chromate-anions and
sulphuric acid through ceramic membranes, which contain
hydrated zirconium dioxide as ion-exchange component,
was investigated. The original method providing a quan-
titative estimation of diffusion flux of electrolyte, which
deteriorates charge-selective properties of the membranes
but supports their anion-exchange function, has been pro-
posed. It was found that the diffusion coefficients of
H,S0, are within the jntervals of 4.97407°—7.4640™"°
P36 ek 97400 pih e {Rb i G EMbranes with

um. B.M. Bepnanckoro HAH VYxkpaunnsi, Kues

VIIK 546.42'654'631

an average pore diameter of 80—100 nm.
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CYMICHOOCAIXKEHHUX TI'TTPOKCHUOKCAJIATIB TA 3AKPUCTAJII3OBAHUX HITPATIB

BusnaueHo mocninoBHOCTI (a30BUX HepeTBOpEHb HpU cuHTe3i mapyBatux ckanpatis (SrO)(LaScOs), i3 cucrem
CyMICHOOCA/DKEHUX TiIPOKCHOKCAJNATIB 1 3aKpHcTali30BaHUX HiTpaTiB. IlokazaHo, mo (opMyBaHHS KpHCTAIIUYHOL
cTpykTypu cnoayk tumy (SrO)(LaScOs),, BinOyBaeThes nuie 3a 6araTocragifHuM MeXaHI3MOM, sIKHil BKIIO4Yae crapii
YTBOPEHHsI, pO3KJIaay Ta TBepaoha3Hoi B3aeMOJii MPOMDKHUX KPUCTAIIYHUX MPOAYKTIB.

HasBHICTh y IpeACTaBHUKIB CiMeiicTBa mapysa-
THX TIEpOBCKITONMONIOHUX crionyk Pymiecaena—Ilome-
pa (PII) 3arampHoro cknany Apny1BrOszneq (N — uuc-
1o mapiB okraeapis BOg y mepoBckiromomioHOMY
0JI0111) IIMPOKOTO CHEKTPY LIHHUX (i3MKO-XIMIYHUX
BJIaCTHBOCTEH (30KpeMa, BUCOKOTEMITEpaTypHOT Hal-
MPOBIAHOCTI, 3HAYHOTO MarHITOOIOPY, CETHETOENEK-
TPUYHHUX BIIACTHBOCTEH, KAaTAIITHYHOI AKTHBHOCTI)
[1—3] no3Bomnsie BigHecTH X 0 MEPCIEKTHBHUX Ma-
TepiaJiB HOBOI TEXHIKH.

Cxangatu cknany SLaScO, (n=1) Ta SLap,Sc,0;
(n=2) € omHUMHU i3 HAWMEHIN JOCIIMHKCHUX MPE.I-
CTaBHUKIB CIMElCTBa IIapyBaTUX HEPOBCKITONOIIOHMX
cnonyk PIT. ABropamu po6otu [4] mokaszaHo, 110 Ke-
pamika Ha OCHOBI 3a3Ha4Y€HHUX CHOJYK MO YyTIHUBOC-
Ti Ta IIBUIKOMIMHOCTI HE MOCTYHAETHCS ICHYKOUYHM
KepaMidHUM HaTyukaM Bosorocti. i ob6ox mux
CKaHJIATIB TaKOX BCTAaHOBJICHO HASBHICTH aHOMAJIH
Ha TEMIIEPaTypHUX 3alIEKHOCTAX iX IICNEeKTPUIHUX
XapaKTePHUCTHK, BUKIUKAaHUX OPTOPOMOIdHOI0 Aedop-
Mali€l0 IX mapyBaToi MEepOBCKITOMOMIOHOT CTPYKTY-
pu (ILITIC) [5, 6].

€IMHUM CTIOCOOOM CHHTE3Y, SIKMH 10CI BUKOPH-
CTOBYBaBCSl UL OJCp)KaHHS MIAPYBATUX CKaHIATIB
SLaScO,4 ta SrLayScyO7, € TpamumiiiHa kepamiuHa
TEXHOJIOTis cuHTE3y [4—6], OCHOBHHMH HEIOJIKaMu
SKOT € BUCOKA CHEPTOEMHICTh BHACTIIOK HEOOXITHO-
CTi 3acTocyBaHHs Bucokux temmepatyp (7° 1620 K) i
TpuBajoro 4acy (mekinmbka ai0) TepMooOpOOKH Me-
XaHIYHOT IIMXTH Ta HasABHICTH noMimok LayOzy kiH-
[IEBOMY MPOIYKTi. 3HAYHO MEHII EHEPTOEMHHMH €
METOIH CHHTE3y OKCHIHUX (PYHKIIOHAJTBHHX Mate-
piaiiB, y SIKMX BHKOPHCTOBYETHCS HEMEXaHIYHHUIH CIIO-
ci0 oxep:kaHHS BUXITHOT IIUXTH, 30KpEMa METOJ Cy-
MICHOTO OCaJKEHHSI KOMIOHEHTIB ab0 CIiIbHA KpH-
cTai3alis HITpaTiB BUXiAHHUX eneMeHTiB. [IpoTe mo-
CIIJDKEHHSI MEXaHi3MiB YTBOPEHHS IIapyBaTUX CKaH-
natiB SrLaScO, ta SrLapSc)O; 3a Oyme-sxum i3
BUIICHABEACHNX CIIOCOOIB IX CHHTE3y 0 BOTO Yacy
HE MPOBO IVITHCS.

Meroto nanoi poboTu Oyno AOCTIIKEHHS 0C00-
JUBOCTEH MEXaHi3MiB YTBOPCHHS OJHOIIAPOBOTO
SLaScO, ta asomaposoro SLaySc,O7 i3 cucrem cy-
MmicHOOcapKkeHux rimpokcuokcanatie (COI'O) Tta 3a-
KpHcranizoBaHux Hitpartis (3H).

B skoCTI BUXiAHUX Y pOOOTI BUKOPUCTAHI BOJIHI
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PO3YUHH HITPATIB CTPOHIIiIO, JAHTAHY Ta CKaHJII0 Ma-
pok x.4. CyMmicHe oca/pKEHHS TiAPOKCHOKCANIATIB 3a-
3HAYEHHX METAJIB MPOBOJMIN 32 PO3POOIICHO0 aB-
TOPaMH METOJMKOI Yy METaHOJIbHO-BOJAHOMY PO3UH-
Hi amiaKky, B SKUH OJTHOYACHO BBOJMWJIM BOJHUH PO3-
guH HoCoO4 1 cyMiln po3unHIB HEOPTAHIYHUX COJICH
BUXIIHUX KOMIIOHEHTIB 13 cliiBBigHOmMEHHIMHU S : La
:Sc= 1:1:1 ra 1:2:2. Buxigny muxty 3H omepkysa-
JH IUBIXOM yrnaproBaHHs (MPU IHTEHCUBHOMY Iepe-
MIlLIIyBaHHI) CyMillli BOJHUX PO3YMHIB HITPaTIB CTPOH-
1[I0, JIAHTaHy Ta CKaHAII 1 TepMOOOPOOKH OTpUMa-
HOTO IPOAYKTY Ha ra30BOMY MajbHUKY ISl BUJA-
JICHHSI OCHOBHOT MacCH OKCHUJIIB HITPOTCHY.

MocmigoBHiCTs (a30BUX MEPETBOPEHb MPHU CHH-
te3i cnonyk SrLaScO, ta SrLapyScyO; BusHauanm,
3ailicHIOr0uM nocrynoBy (kpok 100 K, t=2rox) Tep-
M000pobOKy mopomky muxtu COI'O Ta 3ampecosa-
HOTO mopolnky muxtu 3H, skuil Ha KOXHIA crasil
TepMoOOpOOKH MifmaBaBcs MepemuxToBLi. PeHTre-
HorpadiyHe TOCTIDKEHHS OJepKaHUX TaKHUM YHHOM
3pas3kiB mpoBoauiocs Ha mudpakromerpi JJPOH-3
(CuK4- BumpomintoBauHs, Ni-GinbTp).

PesynbpraTi peHTreHOTpadiuHOTO IOCTIIKEHHS
MOCTITOBHO TePMOOOPOOICHUX B iHTEpBAIi TeMIepa-
Typ 870—1670 K 3paskie COI'O i3 cmiBBigHOIIEHHAM
Sr:La: Sc= 1:1:1 noka3any, o MexaHi3M yTBOpPEH-
Hsl Halmpocrimoi ogHomaposoi LITIC SrLaScOy, i3
muxtu COI'O Mae nocutk ckmanHuit xapakrep. [lep-
BUHHHUM 0e3kapOOHATHHM IPOIYKTOM MPOKapIOBaH-
Hs BKazaHoi -, La-, Sc-BmicHoT muxtu COT'O € mpo-
MiKHa (a3a i3 CTPYKTYpOK KyOIYHOrO MEepPOBCKITY
(TIIC) (tabm. 1), kinbKiCHHUI BMICT SIKOT MOCTYIIOBO 3pPO-
cTae 31 30UIBIICHHSAM TeMIIepaTypu TepMOOOpoOKH i
JOCATaE MaKCHMyMy B 3pa3Kax, MPOXApEeHUX IMpU
1070 K (6inbme 90 %). BpaxoBytoun CIiBBiIHOLIEH-
Hs CJIEMEHTIB Y BUXITHIN MUXTI, AKICHUN 1 KUTBKICHHH
ckian onepxanux npu 1070 K 3paskis, ckian i€l mpo-
MiKHOT (azu MoxHa BupasuTH K (La,Sr);ScOz 4
BincyTHicTh Ha 1i mudpakTorpamMax HaJACTPYKTYPHHX
BIIOUTTIB CBITYHUTH MPO CTATUCTUYHUN PO3MOJILT aTo-
MiB 1 BakaHCIH y i geeKkTHIH MepoBCKITHIM CTPyK-
Typi, a TAaKOX HA BICYTHICTh 3aKOHOMIPHUX Aedop-
Manii ckaHAiii-kucHeBOoTO Kapkacy. HasBHicTe mo-
CUTh 3HaYHOI KiTbKocTi nedekti mo IlloTTki 00y-
MOBJIIOE€ HATMIPYXKEHICTh 1 TEPMIUHY HECTIHKICTh Jedek-
THOT MepoBCKITHOT cTpyKTYpH dasu (La,Sr)1,ScO3 4
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Taobnuwmsa 1

®a30BHii CKJIAJ KPHCTATIYHUX NPOAYKTIB mociinoBHOi TepMoodpodkn mmxtu COT'O i3 cniBBinnomennssmu Sr:La: Sc=

1:1:1 ra 1:2:2, mepiogm KpuCTATi4HOI IPpaTKM yTBOpeHHX (a3

T dazoBuil ckman* i mepioAw KpUCTATidHOT TPAaTKH, AR
TCIEV[OO6]J'
(t=2ron) Sr:lLa:Sc=111 Sr:la:Sc= 122
870 IC (a=4.022(4)) + SrCO4 + La,0,CO4 IC (a=4.029(3)) + SrCO5 + La,0,CO4
970 IIC (a=4.025(1)) + SrCO5 + La(OH)5** IIC (a=4.025(3)) + SrCO5 + La(OH)5**
1070 IIC (a=4.033(5)) + nomimku SrCOg, La(OH)s** IIC (¢=4.042(2)) + La(OH)5**
1170 SrLay_ ScO, 45 (8=5.751(4), c=12.46(1)) + IIC (a=4.050(3)) + momimka La(OH)5** + cninu
+ nomimka La(OH)g** ¢asu Tuny SrLaScO,
1270 SrLay_ ScO, 45, (@=5.752(2), c=12.463(3)) + IIC (a=4.050(2)) + momimka La(OH)z** + ciign
+ cnign La(OH)g** ¢asu Tuny SrLaScO,
1370 SrLa,_,ScO, 4 5, (8=5.751(2), c=12.486(4)) + IIC (a=4.067(4)) + daza tuny SLaScO, (a=5.735(6),
+ cnigun La(OH)g** c=12.52(5)) + cnigu La(OH)5**
1470 SrLay_ . ScO, 4 5, (8=5.749(1), c=12.470(4)) + IIC (a=4.066(3)) + daza tumy SrLaScO,
+ cnigun La(OH)g** (a=5.739(7), c=12.47(5)) + cunigu La(OH)z**
1570 SrLascO, (a=5.750(1), c=12.456(4)) ®aza tuny SrLa,Sc,0, (a=5.776(2), b=5.736(2),
c=20.53(1)) + TIC (a=4.076(1)) + dasza tumy
SrLaScO, (a=5.754(7), c=12.44(5))
1670 SrLaScO, (a=5.752(1), c=12.462(3)) ®aza tuny SrLa,Sc,0, (a=5.773(2), b=5.733(3),

1670 (,ynapua” SrLaScO, (a=5.751(2), c=12.468(4))
TepMooOpobka
COT0)

* Ha mepmomy Mmicii Bka3aHa OCHOBHa (a3a, iHIII — B MOPSAKY 3MEHIICHHS X BMicTy, **

€c=20.52(1)) + nomimku IIC (a=4.084(2)) i pasu
tumy SrLaScO,
SrLa,Sc,0, (a=5.778(2), b=5.743(2), c=20.53(1))

rigparoBaHuii Ha moBiTpi LafO;.

T < 970K

COro (Sr,La,S¢c) ———  TIC + SrCO; + La;0,COs;

IIC + SrCOj3; + La;0,COs

870K < T <1170K

» [IC + gomimku SrCOs, LayOs

[1C + nomimku SrCO3, LayO3

1070K < T < 1170K

SrLa;,xScO4.1 5x + crmign LayOs;

470K <T<1570K | §/1.aScO, .

SrLa;xScO4.1 5x + ciign La;0;3

Cxema 1.

Bracnigok nporo npu 7>1070 K BinOyBaeTbes BmO-
psaoKyBaHHS JedeKTiB 3 po30uBKoi0 cTpykTypu I1C
Ha po3jaineHi mapamMu SYO oIHOIIAPOBI MEPOBCKITO-
nonioHi 6;10kM i yrBopeHHsaM daszn SrLay_ ScOy 4 5
3 ogaomaposoro HITIC, sika TakoX MICTHTh BaKaH-
cii. [TocmigosHicts yrBopenns SLaScO,3 COI'O 13 cris-
BigHomrendsm Sr:La:Sc= 1:1:1 noka3aHa Ha cxe-
Mi 1. Ouinouna BennuuHa x y aszi SrLay_ ScOy 1 5,
3TiIHO 3 JAHUMH KUTBKICHOTO PEHTTeHO(a30BOTO aHa-
nizy, He nepesurye 0.1.

Crinx 3a3HaYNTH, IO iCHYBaHHS JAe()EKTHUX IIa-
pyBatux ¢a3 tuny SLay_ SO, 4 5 noci He Oyno Bi-
JIOMO, X04a MPHMHIMIIOBA MOXIJIMBICT YTBOPEHHS Ta

36

icHyBaHHs JedekTiB y ogHomapogii IIIIC ¢a3
PII tumy A”LnBO4 Oyna BCTaHOBJIEHA paHIIIE, 30K-
pema Ha NMPUKJIAi HIIi- Ta 3a]1i30BMICHUX (a3 THITY
S’1+XLa1__XI nO4_d (O£ X £02) [7], S|'1+XL a]__XFeO4
(Of£ x £0.3) [8].

ITinBuImeHHs TeMmepaTypu TepMOOOPOOKH IBO-
dazuux (SrLay_ SOy 4 5 + cainu La(OH)3) 3paskis
10 1470 K npuBOIHUTE 10 HOCTYIIOBOTO 3MEHIIICHHS BMi-
cry pomimku LayOgz, a dpopmyBaHHS Oe3nedekTHOTO
oxHomapoBoro SLaScO, MOBHICTIO 3aBEPUIYETHCS
B inTepBaii Temmepatyp 1470<7<1570K (ra6a. 1).
3 KpHUCTaIOXIMI4HOI TOUKH 30py MpHUpoAa wLiei crafii
MOJISITa€e y 3alOBHEHHI aTOMaMH JIAaHTaHy Ta OKCH-
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T < 970K

COI'o (Sr,La,S¢) — > IIC+ SrCO; + La;0,COs;

870K < T < 1070K
—_—

I1C + SrCO; + La,0,CO3 I1C + SrCO; + Lay03 ;
TIC + SrCO; + Lay03 —1oK<T<H70K" 1€ + Lay0s;
IIC + La,O3 1070K<T < 157% [IC + ¢a3a Tuny SrLaScO4 + cnigu LayOs;

I1C + ¢a3a Tuny SrLaScO4 + ciinu Lay,Os

1470K < T = 1670K

—» aza tuny SrLa;Sc,07 + nomimku [1C i

¢a3zu tuny SrLaScOy .

CxeMa 2.

TeHy BiINOBIAHO KATIOHHMX Ta aHIOHHWUX BaKaHCIH
y nmedektHiit ogHomaposid IITIC muisxoM TBepao-
tasnoi Bzaemogii SrLay_,ScO, 4 5 3 cHiOBUMU KiNb-
KOCTAMH HernpopearoBaHoro LayOs.

InnexcyBaHHS qudpakTorpam 3paskiB cKiamy
SrLaScO4 i1 SrLay_ ScOy 4 5 mpoBOIMIIOCS HAMHU 3Ti-
nHO 3 nmaHumu [5, 6] B opTOpOMOIYHIN YCTaHOBIIL.
OpHak MiOTBEPAWTH 3HaleHy B MX poboTax ciabd-
Ky opropombiuny nedopmariro (a/b» 1.002) crpyk-
typu SrLaScO, nam He Bnanocsa. dudpaxrorpamu
oxepxxanux i3 muxtu COI'O 3pa3kiB ckiaagy sk
SrLaScOy, Tak i SrLay_ ScOy 4 5 minmKoM 3a10BiTb-
HO IHJEKCYIOThCS y TETparoHaJbHIM Tpatii.

Y MexaHi3Mi yTBOpeHH: BonrapoBoro SLasScOy
i3 COI'O i3 cmiBBimHOmeHHsIM & :La:Sc=1:2:2
MO’KHA BHMIUIMTH TPH OCHOBHI cramii (Ta6a. 1). Ha
nepuriii yreoproerses dasa (La,Sr)1ScOg g i3 cIpy-
krypoto nedexrroro I1C. ITpu 7>1070 K BinOyBae-
ThCS MOCTYIOBAa 4YacCTKOBA PYHHALis CTPYKTYpH Je-
(hekTHOT TepOBCKITHOT (pa3u 3 YTBOPEHHSM OJHOIIA-
poBoi ¢aszu tuny SLaScO,, kimbKiCHMH BMICT SIKOi
noctynoBo 30utbinyerbest g0 7<1570 K. YTBOpeHHS
x nBomaposoro SrLayScoO7 BinbyBaeThes Ha Tperiit
cragii cuaTe3y npu 7>1470 K B pe3ynbTati TBEpI0-
(dasznoi Bzaemonil mMix Qazor i3 crpykryporo I1C
i ¢azoro tuny SrLaScO,, kpucTanoXiMidHa PUPOIA
AKO{ mojsrae B “ OpONIyBaHHI" MEPOBCKITOM JIPYTo-
ro mapy okraenpiB SCOg B OJHOIIAPOBUX IIEPOBC-

3H (Sr, La, Sc)
I1C + pomimxku SrCOs, LayO3

SrLa;«ScO4.; 5x + caigu La,O3

T <1270K
—

kitononibuux Oiokax SrLaScO, (cxema 2).

Ak BuaHO 3 HaHuX Tabn. 1, mpu BUKOpHCTaHHI
pexuMy nocnioBHOT TepMooOpobku muxTu COI'O
noBHOTa cuHTE3y SILayScyO7 Moxe OyTH mocarHyTa
HICISL TIPOKAPIOBAHHS MPH TOCHTH BUCOKUX TEMIIepa-
typax (7>1670K), mo 3yMOBII€HO, OYEBHIAHO, KiHe-
TUYHUMH (aKTOpaMH TeTepOTeHHoi nudys3iitHoT B3ae-
Moaii mpoMixHUX ¢a3 i3 crpykTypamu tumy I1C ta
SrLaScO,. BukopuctanHs yaAapHOTO peXUMy TepMO00-
po6ku muxtu COT'O (mpokanka 3HEBOAHEHOT PEHT-
reroamopduoi muxru COI'O oapasy npu 1670 K), mpu
SKOMY BiIOYBa€ThCs MapajeiabHe OJHOYACHE IMPOTi-
KaHHs SK IMPOIIECIB YTBOPEHHS MPOMDKHHX KpHCTa-
JTIYHUX MPOJAYKTIB, TaK 1 MpoleciB ix TBepaodasHoi
B3a€MO/Iii MK cOOO0 3 YTBOPEHHSIM BJIAcCHE ABOINA-
poBoro SrLayScyO7, m03BOJSE CHHTE3yBAaTH OIHO-
tazanit SrLayScyO7 Bake micns ABOX TOAUH TEPMO0O-
po6xu npu 1670 K (tadm. 1).

InnmexcyBanHs nudpakTorpaM CHHTE30BAaHOTO
ynapHoro TepmMoobpobkoro COI'O nBomapoBoro
SrLaySc,O7 migTBepAnIo HaJIeKHICTh HOTO KpHCTa-
JIYHOT CTPYKTYPH 10 OpTOpOMOiuHOi cuHrOHIT (I1p.
rp. Fmmm), a nepioau #oro kpucranaiyHol rpaTku
61u3bKi 10 manux pobortu [5].

PesynbraT SIKICHOTO 1 KUTBKICHOTO peHTTeHo(a-
30BOTO aHANI3Y, CIIBCTABIICHHS BEINYNH MEPiOJiB KPH-
CTaJIYHUX TPATOK OJEPKYBAHHX MPOMDKHHX (a3 i
CIOJIYK TpH TepMooOpoOi muxtr 3H mokasanw, 1o

I1C + pomimxku SrCOs, La;O3

70K <T<1570K G/ 3, ScOj. sx + crmimn LayOs3
—_————’ >

1470K < T <1570K ;] 25O,

Cxema 3.

,
3H (Sr, La, S¢) ——1170K

IIC + momimxku SrCOs, LayOs

1070K < T < 1370K
T

1270K < T < 1570K

I1C + nomimxu SrCO;, LayO3 5
I1C + cmigu LayOs i pa3u tumy SrLaScOy ;

I1C + caigu La,O3 i dasu tuny SrLaScO4

1470K < T < 1570K _

» IIC + ¢aza tuny SrLaScOy :
» SrLa;Sc,04.

I1C + ¢da3a tuny SrLaScO4

Cxewma 4.
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Taobnumsas 2

®a3oBuii CKJIAJ KPHCTATIYHUX MPOAYKTIB NOCJIIA0BHOI TepMOOOPOOKH IIMXTH 3aKPUCTAJI30BAHHX HITpaTiB i3 cmiBBigHO-
menHamu Sr:La:Sc=1:1:1 ta 1:2:2 Ta mepiogn KpucTaTidHOI IpaTKH yTBOpeHHMX ¢a3

TTepM006p’ dasoswmii ckman i mepioan kpucramiunoi rpatkm, A
(t=2ron)
Sr:lLa:Sc=111 Sr:lLa:Sc= 122
870 IIC (a=4.070(1)) + nomimku SrCO4, La(OH);*  TIC (a=4.061(3)) + momimku SrCO,, La(OH);*
970 IIC (a=4.061(2)) + nomimkn SrCOg, La(OH)s* IIC (a=4.049(2)) + nomimku SrCOg, La(OH)s*
1070 IC (a=4.066(4)) + nomimku SrCOj, La(OH)5* IIC (a = 4.047(2)) + nomimku SrCO5, La(OH)5*
1170 IIC (a=4.0590(3)) + cninn SrCO4, La(OH)5* IIC (a=4.047(3)) + cninun La(OH)5*
i ¢asm Tumy SrLaScO,
1270 SrLay_ ScO, 45, (8=5.748(2), c=12.480(4)) + IIC (a=4.059(3)) + cnigm La(OH)5* i dasu Tumy
crian La(OH)g* SrLascO, (a=5.726(7), c=12.47(5))
1370 SrLay_ ScOy 45, (@=5.7530(9), c=12.477(3)) + IIC (¢=4.059(3)) + momimika ¢da3u THITY
cnign La(OH)5* SrLaScO, (a=5.736(4), c=12.52(3))
1470 SrLa, SO, &, (a=5.7501(9), c=12.461(3)) +  IIC (a=4.059(3)) + basa Tumy SrLaScO,
cnign La(OH)5* (a=5.733(4), c=12.47(3))
1570 SrLascO, (a=5.757(2), c=12.460(5)) SrLa,5¢,0, (a=5.774(3), b=5.738(3), c=20.51(1))
1670 SrLaScO, (a=5.753(2), c=12.460(5)) SrLa,Sc,0, (a=5.784(3), b=5.740(4), c=20.51(1))

* TingpaToBanmii Ha moBiTpi La,0Os.

MOCITIIOBHICT (Pa30BUX MEPETBOPEHB MPH CHHTE3I IIa-
pyBatux ckanzpatis (SrO)(LaScOg), (Nn=1 ta 2) i3
cucreM 3H mpUHIMNIOBO HE BiAPI3HAETHCS Bil Takoi
it muxtd COT'O (ta6a. 2). ITocmiaoBHICTs yTBO-
perns SrLaScO, i3 3H 3 chiBBimHOmeHHIM St @ La:
Sc = 1:1:1 nokasaHa Ha cxemi 3, a SrLaySc,07 i3 3H
3 BIAMOBIAHUM cIiBBinHOmEeHHAM 1:2:2 — Ha cxemi 4.

YTBOpeHHs opHo¢asHoro SrLaScO, i3 Hai-
npocrimoro ognomaposoto LITIC 3a o6oma BuKO-
pucrtaHuMH B poOOTI MeTogamu cuHTe3y (TepmMoo006-
pobka COT'O abo 3H) BinOyBaeTbcst B 0OJHOMY 1 TO-
My K TemmepatypHomy intepBam (1470<7<1570K)
(trabum. 1, 2).

Ha BinMminy Bix muxtu COI'O, npu mocmigoBHii
TepMoo6poOIli SKOI crmocrepiraerbcs cyrrese (mio-
HaiimeHiie Ha 150—200 K) minBuiieHHs Temnepary-
pu 3aBeplieHHs cuHTe3y crnoiyk (SrO)(LaScOg), i3
301NBIICHHSM TOBITUHH iX MEPOBCKITOMOIIOHUX 0110~
kiB (ra6n. 1), mis muxtu 3H monibue sBuie Hamu
He 3adikcoBane (rabi. 2). Tak, popMyBaHHS 1 OJHO-
mapoBoro SLaScOy, i nsomapoBoro SrLaySc,07 i3
muxt COI'O ta 3H po3nounHaeTbes B TeMIepaTyp-
Homy iHtepBaii 1470<7<1570 K (rabu. 1, 2). Onnax,
SKIIO 3aBepUICHHS cuHTesy SLayScoO; y Bumaaxy
Bukopuctanas muxtu 3H BinOyBaeTbes B IbOMY X
iHTEepBaIi TeMmeparyp, TO IJIs 3aBEPILICHHS CHHTE3Y
asomapoBoro SrLa,Sc,Oy mpu mocninoBHiil Tepmo-
06po61i muxt COI'O HeoOxinna 7>1670 K.
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B 000X 3acTOCOBaHUX HAMH METOJUKAX CHHTE3Y
SrLayScy,0O7 ¢a3oBuit ckiaag OCHOBHUX KiHIEBUX
NPOMIKHHX TPOAYKTiIB TepMoobpobku (dasza i3
crpykrypoto I1C + daza Tuny SrLaScOy), npu TBEp-
nodasHiil B3aemMonil SKHX BIacHe i (GOPMYETHCS
HIIC SLayScyO, ananorivauii. Tomy MOXHA TIpHU-
MYCTUTH, IO MOXJINBOIO MPUYHHOIO PIi3HUX TEMIIe-
paTyp 3aBepILIeHHs CHHTEe3Y L€l CIIOJyKH 3a 3acTo-
COBAaHMMH HaMH METOJAaMH € BIIMIHHOCTI y (i3uKO-
XIMIYHHX XapaKTEPUCTHKAX MIKPOKPHCTAJIITIB IpO-
MDKHHX NPOIYKTIB (JIOKaNbHUI eHEepreTUYHUI cTaH
peareHTiB, CTyMHiHb Ae()eKTHOCTI iX KpHUCTaJIiuHOI pe-
IIITKH, JMCIEPCHICTh PEeareHTiB TOIIO).

VY minomy aHami3 ofep>KaHUX Pe3yabTaTiB MOKa-
3aB, IO MOCTITOBHICTE (POpMyBaHHs KPHUCTATIIYHOT OJ-
Ho- (N=1) ta mBomapoBoi (N=2) mepoBCKITOMOIIO-
HOi cTpykTypu cnoiyk PII tumy (SrO)(LaScO3), He
3aJIeKHTh BiJl BAKOPHCTAHOIO CIOCO0Y CHHTE3Y (Tep-
M000po6ka COI'O a6o 3H), ix omepkaHHs BimOyBa-
€ThCA JHUIIE 3a 0araToCTagifHUM MeEXaHi3MOM, SIKHH
BKJIFOYAE CTail yTBOPCHHS, PO3KIaay Ta TBEpIodas-
HOT B3a€MOJIil MPOMDKHUX KPUCTANIYHUX NPOTYKTIB.

BuximHuM TPOMDKHHUM KPHUCTAJiYHUM MPOIYK-
TOM, SIKUH yTBOPIOETHCA HA MEpUIif cTanii CHHTE3y
1 Ha 0asi sikoro BimOyBaeThcs Oe3mocepeane ¢Gop-
myBaHHS pi3HoToBmuHHOI IITIC cnomyk PII Tu-
ny (SrO)(LaScO3),, € da3a 3i cTpykTypoto aedekT-
HOTO HepoBcKiTy (Juis sikoi N=¥) 3arajbpHOTO CKIaxy
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(La,S)14ScO3 ¢ [i yrBOpenHs npu onepxkanHi Bxe
HaBiTh HAMIIPOCTINIO] 0fHOMIAPOBOI crionykn S'LaScO,
00yMOBJIEHO, OYCBHIHO, TPYIHOIAMH (HOPMYBAHHSI
npu pocuth HE3bKHX (£ 1170 K) temmnepartypax Bu-
COKOYMOPSIAKOBAHUX CTPYKTYp i3 cuctem COI'O Ta
3H i3 MOYaTKOBUM CTaTHCTHUYHHM PO3MOILUIOM aTo-
MiB MeETaliB.

Crnoci6 mepeTrBopeHHsT Ne(eKTHOT MepOBCKITHOT
CTPYKTYpH BuxinHoi npomixHOI dasu (La,S)1 SO 4
y HITIC Bu3Ha4aeTbCs TOBUIMHOKO MEPOBCKITOIO-
nioHux 6nokiB crnonyk (SrO)(LaScOg), YTBOpeHHS
onnomaposoi LHIIC cnonykn SrLaScO, BinOyBaeTs-
cs mpu TpaHchopMmamii CTPYKTYypH JAe(EeKTHOTO IIe-
posekity (La,Sr)q,ScO3 4 uepe3 ynopsiaKyBaHHS Ba-
KaHCIH 13 pO30MBKOI CTPYKTYPHU HEPOBCKITY Ha OI-
HOIIIAPORBI MEPOBCKITOMOMIOHI Onoku. DopMyBaHHS
x asomapoBoi LIIIC cmonykun SrLaySc)O; BkiiO-
Yae e J01aTKoBY (KpiM BuIe3a3Ha4eHoi Tpancdop-
Malrii) cramiro MOPOIIYBaHHS APYroro mapy OKTa-
enpiB SCOg B OJHOIIAPOBUX IEPOBCKITOMONIOHIX
6sokax LIIIIC SrLaScO, nepoBckitom 3a TBepaoda-
3HOK JIU(Y3IHHOK pEakIiero THITY:

SrLascO, + TC ® SrLa,Sc,0;.

TakuMm YMHOM, B pE3yJbTaTi MPOBEACHUX HAMHU
JIOCITIIDKEHb BIEPIIEC BCTAHOBIICHI OCHOBHI 0COOIHBO-
CTI MeXaHI3MIB yTBOPEHHS SC-BMICHHX IIapyBaTHX
nepoBCKiTONOAIOHUX cnojdyk Pymnecnena—Ilomepa
tuny (SrO)(LaScO3), i3 cucTeM CyMiCHOOCAKEHHX
TiAPOKCHOKCANATIB Ta 3aKPUCTAJII30BAHUX HiTpa-
TiB 1 BU3HAUEH]1 ONTUMAJIbHI CIOCOOU Ta PEXUMH
X CUHTE3Y.

PE3IOME. YcraHoBIeHBI ToclenoBaTenbHOCTH (a-
30BBIX NpPEBpALlEHUIl NPU CHHTE3E CIOUCTHIX CKaHAATOB

KniBcpkuil HanmioHansHUH yHiBepcuTeT iM. Tapaca IlleBuenka

V]IK 546.719:54-386
A.H. lanosana, /I.B. booyxos, A.B. IllTemenko

(SrO)(LaScO,),, u3 cucTeM COBMECTHOOCAXKIEHHBIX THPOK-
COOKCaJaTOB U 3aKPUCTAJUIM30BAHHBIX HUTPATOB. [ToKasa-
HO, 4TO (POPMHUPOBAHUE KPUCTAJUIMYECKOW CTPYKTYPBI CO€-
nunennit Tuma (SrO)(LaScO,),, mpoucXo uT UMb MO MHO-
rocTagMiHOMY MEXaHH3My, BKIIIOYAIOIIEMY CTaJud obOpa-
30BaHMs, PA3IOKEHUS M TBEPAO(PA3HOTO B3AUMOJEHCTBUS
MPOMEKYTOYHBIX KPHUCTAIUIMIECKHX MPOMYKTOB.

SUMMARY. The sequences of phase transforma-
tions at synthesis of layered scandates (SrO)(LaScO,),
from the systems of co-precipitated hydroxy-oxalates and
crystallized nitrates has been determined. It is shown, that
formation of the crystalline structure of compounds of
(SrO)(LascO,), type occurs only according to a multi-sta-
ge mechanism, which includes stages of formation, de-
composition and solid-phase interaction of intermediate
crystalline product.
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MNOJYYEHUE NNEHTAKAPBOHUJIMOJAUAA PEHUSA (I)

Pa3paboTaH HOBBIH MeETOX CHHTE3a TeHTakapOoHmmHoauaa penus (1) BocCTaHOBICHHEM MeppeHaTa Kalus B yCIo-
BHUSX OTKPBITOW cHCTeMBI. BoccTaHOoBIIeHHE MPOBOAMIHN TUMOGOCPHUTOM HATPUS B CMECH HOJUCTOBOJOPOJHON H
MypaBbUHON KHCIOT. COCTaB U CTpOEHHUE LEIEBOr0 MPOAYKTa yCTaHOBIEHb Meroaamu MK-cnexrpockonuu u aie-

MCHTHOTO aHajIu3a.

B COBpeMeHHOﬁ HayKe, Cp€an MHOTMX HOBBIX
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HampaBlIeHUH KOOPIUHAIIMOHHON XUMHH, 0cO000 aK-
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