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Iloctynuna B pegakuunio 2 HoA6pA 2005 r.

IIpoBefeHO wccienoBaHMe KPUCTANIIN4ecKol cTpyKTypbl TBepgoro pactBopa NdBaCo20s545 (6=0.72) co
CIOUCTOl CTPYKTYpPOii MEPOBCKUTA MEeTOJOM Audparuuu HeiiTpoHoB. OGHapy#<€eHO, UTO B 3TOM TBepJOM pac-
TBOpe hopMUpYyeTCA HOBaA KPUCTALIOCTPYKTYpHad (pa3a ¢ KaTHMOH-aHWOHHBIM cooTHomeHueM 1-1-2-5.75. Ilpum
3TOM NIPOMCXOAUT YIOPAKOYEHYE KICIOPOJHBIX BaKaHCHUil B INIOCKOCTY PEeJKO3€MEIbLHOI0 NOHA B KPUCTALIOrpa-
¢uueckoit nosuuuu le (0 0 %) npocTpaHcTBeHHO# rpynnsl Pmmm. llpennoxen takie MexaHuam ¢gopmupoBa-
HUA APYTUX KPUCTALIOCTPYKTYPHBIX (a3, 06Hapy:KEeHHBIX B ABOIHBIX CIOMCTHIX KOOAnIbTUTaX, Kak Aubdysua
KHUCIOPOJHBLIX BaKaHCUil BJONL KpUCTallorpadUUecKux oceil B MIOCKOCTY PeJK03eMelLHOro 31eMeHTa

PACS: 61.12.Ex, 61.72.Dd

Bnusuune ynopagoyeHusa KUCIOPOJHBIX BaKaHCUil Ha
CTPYKTYpHble, MAarHUTHbIE, BIEKTPUYECKHME CBONCTBA
MaHraHuToB [1] u Ko6anbTUTOB [2, 3] cO CTPYKTYPOIi Ne-
POBCKUTA B TOCleJHee BpeMf MHTEHCUBHO HU3y4aeTcCH.
JTO CBA3aHO C MOTEHIMANbHONW BO3MOMKHOCTBIO MpaK-
TUYECKOro UCNoNb30BaHuA pAna 3gPerToB, oGHApYHeH-
HBIX B 3TUX MaTepuaiax, a Tak;e HaluuneMm GONbIIOro
KonuuyecTBa (a30BbIX MpeBpalleHUil, NPHUPoJa KOTOPhIX
AIBIAIETCA TPeAMEeTOM AucKyccuii. Ilpucranbueiii UHTe-
pec BbI3BIBAEeT M3YUeHUE KoGanbTCOAepiKalUX OKCUIOB
tuna REBaCo20545 (rme RE — penxosemenbHblii noH,
0 < 4§ <1). B 3TuUX COEAUHEHUAX, B 3aBUCUMOCTH OT
coflep/KaHuA KUCIOPOAa, 00pa3yeTcA CIOUCTAA CTPYKTY-
pa nepoBckuTa ¢ yepenyiomumucsa cioamu REO, /BaO
(0 < z < 1) u cnenudpnyecKUM yHOPALOUEHUEM KHUCIO-
POAHBIX BaKaHcuil. B pesynbTare ynopsagovyeHus mnpo-
HUCXOJUT yABOEHNE 3IeMEHTAPHON AYENKN CTPYKTYPhI
IIePOBCKUTA ap BAOIb ocH ¢ [4, 5.

B coemgunennax REBaCo305,99 O6bl10 06Hapy:e-
HO (opMHUpOBaHNE MPOTUBOMONOMHO HaTNPABIEHHbIX
kBazgpatueix nupamug CoOs Bmecto okTasgpos CoOg,
XapaKTepHBIX [Jfi CTEeXUOMETPUYECKUX MEePOBCKUTOB
REBaCo206.00 [4]- B pesyunbrate mentasgpuvecroe
OKpyeHHe HWOHOB Ko0albTa O0Ka3zaloch COOCOGHBIM
BIUATbL Ha CIWHOBBIE COCTOAHUA BTOM0 MOHA, YTO
YCIOMHAET HMHTEPNPETALUI0 MAarHUTHON CTPYKTYPbI
aTuX coequHenuii. HecKonbKo HHOEe ymnopfAaoYeHue
KUCIOpoAHbIX BakaHcuil Habmonaerca B REBaCo2 05 50
[3, 5]. Bawkancuum B 3TUX coelMHEeHMAX (GOPMUDPYIOT
KaHalkl B TMIOCKOCTH peJKO3eMeNbHOro 3JIeMeHTa,
OPUBOAA, TAKUM 00pa3oM, K YepeJOBaHUIO [enoyek Mu-

De-mail: Lobanov@ifttp.bas-net.by

pamuzn CoQOj u okTasgpoB CoQg. IIpu aTom npoucxonut
yIBOEHUE 3eMEeHTapHON AYelKN BAOIb ocH b.

HenaBHo Grino o6Hapys;#eHO (OpMHPOBaHUE HOBOI'Q
TUNAa YNOpAMOYEHNUA KUCIOPOAHBIX BaKaHCHil B coefu-
neunu PrBaCoq05.75 [6]. JT0 coenuHeHue, cuHTe-
3UpOBaHHOE Ha BO3[yXe, XapakTepU30BaloCh TeTpParo-
HalbHON CUMMETpHUEl 3IeMeHTapHON fAveiiku (mp. rp.
P4/mmm) ¢ yABOEHHBIMM NapaMeTpaMH CTPYKTYpbI
nepoBckuTa (~ 2ap X 2a, X 2a,). B Takoit anemenTapHoii
fivelike BakaHcUY o0pa3oBbIBanuch B mozunuu 1b (0 0 %)

Takum o006pa3oM, CcyIIECTBYeT APKO BhbIpameHHas
CBAi3b MEMY COJep:KaHueM KKUCIOpoJa U TUIOM YIOopf-
JNOYEeHUA KUCIOPOJHBIX BAKAHCH B CIOUCTHIX NEPOBCKU-
tax REBaCo020545. Ilockonbky ynopsanoyeHue KHCIO-
poHbIX BakaHcuii, o6Hapymennoe B PrBaCo2Q05 75 He
Habmojanoch B COeJUHEHUAX € APYTUM pefKo3eMellb-
HBIM HOHOM, TNPEACTABIAETCA MHTEPECHBIM W3yUeHHe
BO3MOMHOCTU TMONyYEHUA TAKOr0 Poja yMNopAd0oYeHusd
KUCIOPOAHBIX BAKAHCUI HA CIOUCTHIX KOGAIbTCOAEpHa-
I[AX OKCHUJAX C APYTHUM THUIIOM PeJKO3eMelLHOro HoHa 1
uzyueHue (pU3MUYECKUX CBONCTB 3TUX coequHenwuii. He-
FICHBIM OCTAeTCA TaKMe MeXaHU3M Mepexoja U3 OJHOM
KPUCTANIOCTPYKTYPHOI ()a3el B APYrylo Opu M3MeHe-
HUU COJiepRaHuA KUCI0poJa B 3TUX COeJUHEHUAX.

IIpn nonyuennn obpasua NdBaCo;05.5 yuuTHI-
BaloCh, YTO MNpM CHUHTE3e Ha BO3AYyXe COeJUHEHUI
REBaCo030545 BO3HMKAET TPYAHOCTb B MOXYYEHUH CO-
CTaBOB C COZep/KaHUEM KUCIOPOZa, OMU3KUM K CTEXMO-
Metpudeckomy [5]. Heduuut wuciaoposa tem Goiblie,
YeM MeHbIlle MOHHBIN pafuyc pefKo3eMelbHOro 31eMeH-
Ta. [loaTomy o6pasen NdBaCo205.72 ObLI CHHTE3MPOBaH
U3 OKCHJIOB 1 Kap6OHATOB COOTBETCTBYIOLIUX 3IEMEHTOB
B 1Ba sTana. CHauana o6paser o6uraica npu Temmiepa-
Type 1000 °C ¢ mocnexyomuM MeJJIeHHBIM OXJIaMIeHN-
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Puc.1. Heiirponorpamma coegunenna NdBaCo2Os. 72, o6paGoTannan ¢ nomompbio nporpammsl FullProf B mpocTpaHcTBeHHOIM
rpynmne Pmmm. Yra3aHbl Tak:;ie GperroBcKUe MONOKEHUA CTPYKTYPHBIX pedieKcoB U pasHOCTHaA KPUBaA MeMIY SKCIEPU-

MeHTalbHbBIMU U T€OpeTUYeCKMMU NaHHBIMU

eM U nomoioM mnocie o6xura. CHHTe3 NMPOBOAMICA NPHU
temnepatype 1100°C. MexneHHas CKOpPOCTh OXJaije-
uua (Menee 20°C/4) oT TemnepaTyphl CHHTE3a8 U BbI-
nepra npu 250°C B Teuenue 24 u cnocoGcTBOBANM Ha-
CBIIEHUIO COeANHEHNA KucaopoaoM. PeHnTreHodasoBblii
aHanus, npoBefeHHbIN Ha audpartoMerpe JJPOH-3M B
Cu-K,-u3nyueHun, moxasan Hanuuue ¢asbl NEPOBCKUTA
co cnabbIMU OPTOPOMOUYECKUMU UCKaMEHUAME 3JIeMeH-
TapHOIl AYeNKu.

JanbHeiilee yTouHeHNe MapaMeTPOB dleMeHTapHO#
fAYeliKU, a TaKMe TOYHOe OmpeJelieHHe COJAepiHaHUuA
KHUCJIopojia B o6paslie BHIYUCIANNCH NOTHONPO(PUIbLHBIM
aHalM30M JaHHBIX MOPOIIKOBON HENTPOHOrPaMMBI MO
Metony PurBenga (puc.l) ¢ NOMOWBIO NPOrpamMmbl
FullProf [7]. Heiitposorpamma Gblia mony4veHa NpH
temnepatype 250K Ha BbeIicokopaspemaromeM HeNT-
pOHHOM mopomuKoBoM audparktomerpe E9 ¢ repmanu-
€BbIM MOHOXpPOMAaTOpOM. AHanu3 HeiTpOHOrpaMMbI
NPOBOAMICA B TeTparoHalnbHOW W POMOMYECKOH CHH-
rouuax. Oskupanocb, YTO BHeApeHNe KOHOB HeOAU-
Ma C MEHbIIMM HOHHBIM DPafNyCOM HCKa3UT 3JIEeMEH-
TapHyIO fieliKy C TeTparoHalbHO (XapakTepHOM mpo-
cTpaHcTBeHHO rpynne P4/mmm, aHanorndHoii ¢ase
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PrBaCo205.75) no opropom6uueckoii (mpocTpaHCTBEH-
Hafa rpynna Pmmm).

IIpu nomeiTKe MAEHTUGUINPOBATL MONYUYEHHYIO Ha-
MM HeliTpOHOrpaMMy B MOZeNH, Ipejnofaraiouieii ymno-
pANOYEHNE KUCIOPOHBIX BaKaHCWil, XapaKTepHOe Iif
¢assr NdBaCo205.50 [3, 8], ¢ mapameTrpamu sinemeH-
TapHO! AYEHKU ~ ap X 2a, X 2a,, HabMIOAAN0Ch HATUYNE
JONONHUTENLHBIX pedIekcoB B MIMPOKOM HMHTepBale yr-
JIOB, a TaKe HECOOTBETCTBUE HEKOTOPHIX PacUeTHBIX U
SKCIepUMeEHTAaIbHBIX UHTEHCUBHOCTEI 6PerroBcKux pe-
¢nercoB. Take NI0OX0e COOTBETCTBHE MEMIY TEOPE-
TUYECKUMM U DKCIEPUMEHTANLHBIMU AaHHBIMU HaGIio-
Jajloch JIA TeTparoHalbHOI CUMMETDPUM 3JIeMEeHTapHOM
flyefikU ¢ yJBOEHHBIMU NapaMeTpaMé CTPYKTYphl Te-
poBckuTa (B MPOCTPAHCTBEHHON rpynne, XapaKTepHOu
PrBaCo20s5.75). Hamu Gbino ycranoBieHo, 4To HauIyd-
Ilee COOTBETCTBUE MEKAY dKCIEePUMEHTaNbHON U Teope-
TUYECKON KPUBBLIMU HalOlIOJaeTcA B POMOMYECKON CUH-
TOHUM C MapameTpamMu ~ 2a, X 2ap X 2a,. Popmuposa-
HUe OpTOPOMOUYECKHU HUCKaMeHHOM 3JleMeHTapHo! fiueii-
KU IPKO 3aMETHO N0 pacuiennenuo pedaercos (2k 0 0)
(k — uemoe uwcio) yABOEHHON CTPYKTYpbl INEPOBCKUTA
(puc.2a). YwasanHoe pacuienieHue He WAEHTUPUIUPY-



816 JI. C. Jlo6auoBckwuit, U. O. Tpoanuyk

3000

2000

1000

3000
i (b)

I (arb. units)

2000

1000

132 133 134 135
20 (deg)

136 137

Puc.2. Ilpopunn ctpyktypHoro pediaerca (8 0 0), pac-
CUMTaHHBIA B IPOCTPaHCTBeHHOI rpynme Pmmm (a) u
P4/mmm (b)

eTcA NMpHU pacCMOTPEHNH B TeTParoHalbHOU CUMMETPUN
anemeHTapHoi Adeiiru (puc.2b). Hamu He oGHapyxeHo
JOTIONHUTENbHBIX pedlieKcoB, yKa3bIBaOUUX Ha Halu-
uue apyrux ¢as (puc.l.).

YTouHeHVe NO3ULUI aTOMOB, a TaKMe aHAlIU3 3a-
CelIeHHOCTU MO03UIYii B BbIOpaHHOII HAMM NPOCTPaHCT-
BeHHOU rpynne Pmmm ykazanu Ha npeanouyTuTelbHOE
¢opMupOBaHUE KHUCIOPOJHBIX BAaKaHCUN B IIOCKOCTH,
cofiep:aleil peiko3eMeNbHbIE MOHBI B I03UNUAX 1c ¢ Ko-
opannaramu (0 0 1) (puc.3). IIpu sTom nous! KoGansTa,
Haxo[AllUecA B MEHTa3APUUYECKOM KHUCIOPOJHOM OKpY-
JMEHUU, ClerKa CMellaluchk B CTOPOHY 00pa3oBaHHOl Ba-
KaHcuM. YTOYHEHHbIE MapamMeTphl 31eMeHTapHOU AJYeil-
KU ¥ KOOPAMHATHI AaTOMOB Mpe/CTaBlIeHbl B Tabuuie.

Conepsanue KUCIOPOAa, MONYyYEHHOE B pe3yibTaTe
06paGoTKY HEeRTPOHOrpaMMhI B BhIGPAHHON HAMU MoJe-
au, coctaBnsano § = 5.72 + 0.02. Kak nokassIBaioT pe-
3yNbTaThI pacuera, Py YMEHbIIEHUN COJePHaHuA Kuc-
JIopoja OT BeIWYMHBI 5.75 NOMONHUTENbHbIE BaKaHCUU
obpasylorca B nosunuax 1d (1,0, 1) n 1g (0, 1, 1) cro-

111

pee, ueMm B nosunuu 1h (5 5 5). Taxum o6pasom, Ha oc-

HOBaHUU MOJY4Y€HHbIX PEe3yJbTaTOB MOMHO NPENIOHUTH
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Puc.3. HKpucranmuueckasa
NdBa00205475.
3IpUYECKOe OKpYy’KeHue HOHOB KobaibTa, o6pa3oBaHHOE
WOHAMM KHCIopofa

CTPYKTypa  COeJUHEHUf

ITokaszauo IIeHTa3gpnu4yecKoe M OKTa-

AuemeHTapHaAa Adeiika coegnHeHuAa NdBaCo205 72,
paccyNTaHHafA B MPOCTPaHCTBEHHO! rpynne Pmmm c
napamerpamu a = 7.7804 A, b = 7.8001 A, ¢ = 7.6052 A

U paKTopaMu JocToBepHocTH R, = 4.79, x2 =1.29

Atowmsr | Pos. X Y Z Occ.
Nd 4z 0.2569(8) | 0.7527(11) 0.5 1.0
Ba 4y | 0.2525(11) | 0.7512(17) 0.0 1.0
Co1 2q 0.0 0.0 0.7489(39) | 1.0
Coa 2s 0.5 0.0 0.7509(39) | 1.0
Cos 2r 0.0 0.5 0.7480(40) | 1.0
Cog 2t 0.5 0.5 0.7544(37) | 1.0
01 la 0.0 0.0 0.0 1.0
02 1b 0.5 0.0 0.0 1.0
O3 lc 0.0 0.0 0.5 0.06
O4 1d 0.5 0.0 0.5 0.93
Os le 0.0 0.5 0.0 1.0
Og 1f 0.5 0.5 0.0 1.0
O~ 1g 0.0 0.5 0.5 0.89
Og 1h 0.5 0.5 0.5 1.0
Og 4u 0.0 0.7558 (23) | 0.7128(8) 1.0
O10 4v 0.5 0.7580(19) | 0.7404(6) 1.0
O11 4w | 0.2417(21) 0.0 0.7177(11) | 1.0
O12 4z | 0.2425(21) 0.5 0.7090(11) | 1.0

MexaHU3M (OPMHUPOBAHUA KpPUCTAIOCTPYKTYPHOI da-
3p1 NdBaCo,05.50 (REBaCo205.50) Kar mpouece aud-
(dy3uy MOHOB KHCIOpOJa BJOJIb KpHCTALIOrpahryecKiX
oceit [1 0 0] u3 “ucxopuoit” dasel NdBaCo205.75. Ilpu
3TOM MOH KHCJIOpojia B KpUCTALIOrpadudeckoll Mo3UIUK
1h (3 3 3) McxonHO (asbl COXpaHAETCA OTHOCHTENBHO
YCTOMYMBLIM, UTO MO3BOJAET B IIEPBYIO ouepeb hOpMU-
pOBAaThCA TOHHENAM M3 KUCIOPOAHBIX BaKaHCHIl, XapaK-
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TepHbIX paze NdBaCo2O5 50, a 3aTeM, npy fanbHelimem
YMEHBUIEHNH COJEPHKAHUA KUCIOPOAa MPOUCXOAUT Tud-
¢y3ua U3 nosunui (% % %), obpasysa (asy, xapakTep-
uyto ana coegnnennit REBaCo205.09 ¥ cocToAmMYIO U3
Kuciopoansix nentasapoB CoOs.

Tarkum o6pa3oMm, MOMHO 3aKIIOYUTH, YTO B COENU-
Henun NdBaCosOj5.72 dopMupyeTca HoBafg KpUCTallo-
rpaduyeckas ¢asa ¢ ynopaaouyeHHEM KHUCIOPOAHBIX Ba-
KaHCUi B IIOCKOCTHU PEIKO3EMENBHOr'0 MOHA B MO3UIUU
1lce (00 %) U KaTUOH-aHMOHHBIM COOTHomeHueM 1-1-2-
5.75. Ilpu TakoM ymopAnoueHUM 3lIeMeHTapHafd fAueiika
CTPYKTYpPBI IEPOBCKUTA yABaWBaeTCA BAOIb Hampable-
uuit [1 0 0]. YMeHblueHne cofepanma KUCIOpoa B 3TOi
KPUCTAIIOCTPYKTYpPHO!N (a3e BeJeT K MOABIEHUIO KUC-
JIOPOJHBIX BaKkaHcUil B mo3uuuax 1d (%, 0, %) u lg (0,
%, %), ¥ (OpMUPOBaHMIO TYHHENeH U3 KUCIOPOJHBIX Ba-
KRaHcwit, xapakTepHbIX and ¢assl REBaCo20s5. 50.
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