
Ta6nMl.\a 4

MeTpMKaperneTOK TR-opTOcHnHKaTOB

CoeAHHeHae a. A C, A V; A' <1>.rpynna

NasNd4 [Si04]4 (OH) 11,967 5,475 784,1 . 14
NaSmSi04 11,8 5,45 758,9 141m [41
NaGdSi04.O,25H2O 11,63 5,41 731,7 141m [51
4 {NaY[Si04 J I . NaF 11,579 5,396 723,5 14 [3 j

TaKMM. o6pa30M, MCCJIeAYeMoe COe)J,lIHeHMe HeCOMHeHHO H30crpYKrypHo opro-
CHJIMKaraM Sm, Gd H Y [3-5]. B ra6JI. 4 npHBeAeHbI peRrreHorpaqmlJeCKHe xapaKrepM-
CTMKH crpYKrypHo HCCJIeAOBaHHbIX cOe)J;MHeHHH:3Toro rHna. XOpOlUO npOCJIe)!GmaerCH
YMeHblUeHMe nepHoAoB H 06'beMa 3ITeMeHrapHblx HlJeeK B PRAYNd- Y. B pa60Tax [4, 5]
aBropbI npennOJIO)!(WlH, HO He 3acpMKCMpOBaJIH HaJIHlJHe MOHOB Na + H MOJIeKYJI BOnbI.
OlJeBMJJ:HO, npM yrOlJHeHMM crpYKryp 3TMX coenHHeHHH: MO)f(HO 6YAer JIOKaJIli30BaTb
HenOcralOIIUle raM aTOMbI Na Ii 0 (OH), YCTaHOBliB TeM caMbIM TO)f(gecTBo crpYKTYP
Nd., Sm- M Gd-cpa3.

ABrop 6JIarOnapHr O.C. EOHgapeBY, H.n. KY3bMHHY H B.A. KY3He~oBa 3a npeno-
CTaBJIeHHbIe KpHCTaJIJIbI.
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YD:K 548.736 KPHCTAnnOrPA<I>HR
.
E.B.' eOKOJIOBA, H.A. 1IMHOBA,.

IO.K. ErOPOB.THCMEHKO, A.n. XOMHJ(OB

i'<PI1CTAITITHQECKMI CTPYlttYPi\ HOBOrO ..OCcDATA
Na, Ca H Ba (NRsC~)Ca6 Ba[P04] 6F 3

(OpeocrOBlleltO li/caoeMu/(oM 'B.H. '(]MUPlt08bIM"Ps' VI 'J'9~3)

HOBblii: npHpOiJ,Hblii: cpoccparl\ltihpHfi, KaJIbII;Hg H 6apMj["";'apKTHT YCTaHOBJIeHAIL Xo-
Mj[KOBbIM npH H3YlJ~HHHKepHa CTpYKTypHo-nOHCl<:OBbtx;:OKB8)!(HH, np66ypeHHblx B paiio-

He XH6HHCKoro IIleJIOlJHOro MaccHBa, H nepeiJ,aHHaM aBTOpaMH' [1] A1IJIiJ,eTaJIbHOrO peHT-
reHocTpYKrypHoro HccnenOBaHHj[. ..

Pa3MepbI reKCarOHa)IbHOH 'j[lJeHKH (liaY3-KJIaCC .:,E.3m), oliIpeiJ,eJIeHHble MeTOiJ,aMH

naY3 H KalJaHHJI H YTOlJHeHHble Ha aBTogu<ppaKToMetpe PI "CHHTeKc" (Mo K(X'H3J1YlJeHHe,
IlJIOCKHRrpacpHroBbIR MOHoxpoMaTop; arh =.14,366t9) 1'\, arh = 28°,58(2), V =
= 599,6(5) A3; B nepeClJeTe HareKCarOHaJIbHyId JlqeRr<yahcx = 7,094,Chex = 41,320 A),
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Ta6J1Hu,a 1

ApKTIfT. KooPAIfHaTbl 6a3HCHbIX aTOMOB, HHAlfBHA)'aJlbHbIe H30TponHbIe If aHH30TpomibIe
TeMnepaTypHble 4>aKTopbl

ATOM BU30

R'1I"lelh<a H-n'lettI<a

Ba ° ° ° ° ° ° 0,82(1)
Ca 0,44308 (6) 0,44308 (6) 0,9283 (1) 0,8383 -0,8383 0,6048 0,98 (2)
M 0,3130(1) 0,3130(1) 0,7828 (2) 0,8434 -0,8434 0,4696 0,80 (2)

PI 0,67541 (4) 0,67541 (4) 0,67541 (4) ° ° 0,67541 0,76(4)
P, 0,20725 (4) 0,20725 (4) 0,20725 (4) ° ° 0,20725 0,65 (4)
P, 0,08372 (4) 0,08372 (4) 0,OB372 (4) ° ° 0,OB372 0,61 (4)

°1 0,1207(1) 0,1207(1) 0,1207 (1) ° ° 0,1207 1,1(1)
0, 0,1900 (2) 0,1900 (2) 0,B345 (4) 0,7852 -0, 7B52 0,4048 1,18 (7)

°3
O,193B(2) 0,1938 (2) 0,5445 (4) 0,8831 -0,8B31 0,3107 0,85 (6)

0. 0,245 0(1) 0,245
°

(1) 0,2450 (1) ° ° 0,2450 0,9 (1)
Os 0,3621 (i) 0,3621 (1) 0,3621 (1) ° ° 0,3621 1,3 (1)

°6 0,3146 (2) 0,3146 (2) 0,9599 (4) 0,7849 -0,7849 0,5297 1,88 (B)

FI 0,5 0,5 0,5 ° ° 0,5 0,7 (1)
F, 0,42926 (B) 0,42926 (B) 0,42926 (8) ° ° 0,42926 1,2 (1 )

T a 6 n H U,a 1 (OI<OH'IaHlle)

ATOM 811 B" BI' BI. B..

Ba 0,70(1) 0,70 (1) 0,70(1) -0,32 (1) -0,32 (1) -0,32 (1)
Ca 0,79 (2) 0,79 (2) 0,69 (2) -0,31 (2) -0,33 (1) -0,33 (1)
M 0,77(3) 0,77(3) 1,03 (5) -0,40 (4) -0,36 (2) -0,36 (2)

PI 0;73 (3) 0,73 (3) 0,73(3) -0,34 (2) -0,34 (2) -0,34 (2)
P, 0,57(3) 0,57(3) D,S7 (3) -0,25 (2) -0,25 (2) -0125(:2)
p. 0,57(3) 0,57(3) 0.57 (3) -0,26 (2) -0,26 (2) -0,26 (2)
0, 1,7 (1) 1,7(1) 1,7 (1) "..0,80(6) -0,80 (6) "..0,80 (6)

,0, 1,01 (7) 1,01 (7) 0,31 (9) -0,56 (9) -0,18 (5) -0,18 (5)

°3 1,08 (7) 1,08 (7) 0,76 (9) -0,70 (8) -0,33 (4) ~0,33 (4)

0. 2,3 (1) 2,3 (1) 2,3 (1) -1,1 (7) -1,1 (7) ~1,1(7)

Os 1,4 (1) 1,4 (1) 1,4 (1) -0,67 (5) -0,67 (5) -0,67 (5)

°6 1,43 (8) 1,43(8) 0,45 (9) -0,6 (1) -0,30 (5) -0,30 (5)
FI 0,7 (1) 0,7(1) 0,7 (1) -0,32 (6) -0,32 (6) -0,32 (6)
F, 1,27(8) 1,28 (B) 1,27(8) -0,60 (4) -0,60 (4) -0,60 (4)

n p II Me 11a H II e., 3p;eCb II Ta6n. 2 M
='

(Nao 8.3 CIl'o 167)' T = eXP[-1/4(Bilh'a*2 + B22k2lJ*' +
-fBu1'c*2 +2BI2hlia*lJ*+2BI3hla*c*+ 2B"klb*c'*)].

.n;OCTaTO'lHO XOp01ll0 COrnaCYIOTClI C YCTaHOBJIeHHblM1f paHee [1]. OCHOBHOH 3J<:cnepHMeH-

TaJIbHblH MaTepHaJI IIPH CTpYJ<:TypHOH paC1llH<ppoBJ<:e - HHTeHCHBHOCYH 1996 He3aBHCHMbIX

HeHYJIeBbIX(1 ~ 1,96 aI) OTpa)!(eHHH(max sin O/X;:: 0,9 A-1) - 3aperHcTpHpoBaH (20 :0)-
MeTO}J,OMC nepeMeHHoH cJ<:OpoCtbIO cKaHHpOBaHHJI 4-24° B 1 MHH Ha TOM)J(e }J,H<j:!paKTO-

MeTpIJ PIc KpHCTaJIJIa C JIHHeHHblMH pa3MepaMH 0,125 XO,l X D,02S MM. TIepeCtieT HH-
TeHckmHocTeHB IFhkll 6e3 yqeTa IIOrn(f)il(eHHH (J.Um~x ;:: 0,46) H nOCJIe.n;YI01lUfe paCtieTbl
BbIIIOJ1HeHbI C JtCIIOJIL30BaHHeM cnelUfaJ'IH3HpOBaHHOH BbI'llfCJUJTeJIbHOH CHCTeMbI E-XTL

"CHHTeI<c". AHaJIH3 <PYHKIJ;HHTIaTepco'HIl B' paMKax BblCOKocHMMeTpHIJHOH <p.r. RJm no-
3B0J1HJI ortpe}J,eJIHTL II03HlUfH aTOMOB' Ba, Ca H P. <1>aKTop paCxo}J,HMOCTH IIPH 3TOM COCTa-
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Ca-nonR3P;p Ba-nonR3P;p M-n01IH3P;p

Ca - 02 2,414 (3) X 2 Ba - 02 3,294 (5) X 6 M- 01 2,264 (2)
0, 2,470(3) X2 0, 2,818 (3) X 6 O2 2,766 (6)

°4
2,374(2) 06 2,367 (3) X 2

0. 2,411 (2) 06 2,585 (6)

Fs 2,435 (1) FI 2,299 (2)
F2 2,544 (2)

Cpeguee 2,427 Cpeguee 3,056 Cpe.L\Hee 2,456
(0-0)cp3,167 (O~O) cp 3,194 (0-0) cp 3,253

P-TeTp 83JJ;Pbl

PI - 0, 1,547(3)X 3 P2- 04 1,561 (2) P, - O2 1,540(3) X3
Os 1,549 (1) °6 1,521 (4) X 3 01 1,525 (1)

Cpeguee 1,548 Cpeguee 1,531 CpeWlee 1,536
(0-0) cp 2,526 (0-0) cp 2,498 (0-0) cp 2,509

Ta6JIH~a 2

APXTHT. MeacaTOMHble paccTORHHR (A)

BHn 52%, a nocne YT01JHeHlUIMerOAOM HaKMeHburnx KBaApaToB (MHK) - 29%. 113no-
cTpoeHHbIx Ha OCHOBe YT01JHeHHbIX KOOpAHHar 6a3HCHbiX aTOMOB CHHre30B 3JIel<rpOHHOH
WIOTHocrK BbUIBJIeHbI HeAOCTaIOU.\HearOMbl Na, 0 H F. Pa3AeJIeHHe aHHOHHOHqacm CTpYI<-
TYpbI Ha aTOMbI 0 H F npOBO,IJ;HJIHC yqeroM 4>opManbHoro 6anaHca BaJIeHrHbIX YCHJIHj.jHa
aHHOHaX K BeJIH'IHH Me)f(arOMHbIX paCCTmIHHH KarHOH-aHHOH. YrOqHeHHe nOJIyqeHHOH
MO,IJ;CJIHCTpYl<rypbI B nOJIHOMarpH'IHOM H30rponHOM npH6JIH)/(eHHH CHH3HJIO R-4>aKTOp

AO 5,3%, B aHH30rponHoM - AO 3,4%. llpH aHaJIK3e nOJIyqeHHon CrpYKTYpHoj.j4>OPMYJIbl
MHHepana BbUlBHJICH H36blroK O)];Horo OTpHUaTeJIbHOrO 3apH,IJ;a. KpoMe roro, y arOMa
Na BeJIHIllfHa H30rponHoro reMnepaTypHoro 4>aKTopa (BR3o = 0,25 A2) OKa3anaCbcy.
l.D;eCTBeHHO 3aHH)/(eHHOn no cpaBHeHHIO C BeJIH'lHHaMH B H30 IJIUI aTOMOB Ba, Ca K P
(0,7-0,9 A2). IIonoMY 6bIJIO npe,IJ;nOJIO)l(eHO CCBMecrHoe 3anOJIHeHHe AaHHOj.j n03HUHH

aTOMaMH Na H Ca. TIp;; $iiKCHpOBaHHbIX 3HaqeHH.!IX BH30 = 0,5-0,8 A2 yr01JHHJICH 4>al<-

TOp 3anOJIHeHHH non n03HD;HH C nOCJIeAYIOI.D;HMpacqeTOM 34>4>el<rHBHOll paCCeHBaIOl.D;en

cnoco6HOCTH H nOA60poM CMeUIaHHbIX I<pHBbIX arOMHoro paCCeHHHH Na H Ca. HaHMeHb-
I1.IHii:4>aKTop paCXO,IJ;HMOCrH (3,1%) npH YTOqHeHHH Bcell MO,IJ;eJIHMHK COOTBerCTBOBaJI
CJIe,IJ;yIOl.D;eMYpacnpe,IJ;eJIeHHIO l<aTHOHOB B AaHHoll n03HD;HH M: NaO,833' Cao;I67' TaKHM
06pa30M, CTpYKTypHaH4>opMYJIa MHHepana apl<THTa (NaSCa)Ca6 Ba[P04]6 F3 (Z = I,
4>.r. R3ffl:, dsbl'! = 3,19, d3Kcn = 3,13 r/cM"). 3al<JIIO'lHreJIbHble 1<00p,IJ;HHarbI 6a3HcHbIX
aTOMOB, H30TponHble H aHH30TponHble TeMneparypHble 4>al<rOpbI H Me)/(arOMHble paCCTOH'
HH.!IB CTpYKType apl<THra npHBeAeHbI B Ta6JI. 1 H 2.

ATOMbI Ba B CTpYI<Type apl<rHTa pacnOJIaraIOrCH B ueHTpocHMMeTpH'lHbIX BbITHHY-
TbIX B,IJ;OJI.bBepTHKanbHoj.j OCH 3 ,IJ;BeHaAuaTHBepurnHHHK'aX - HKoca3Apax, UIeCTb BepurnH
KOTOpbIX (03) YAaJIeHbI or arOMOB Ba Ha 2,818 A H 06pa3YIOT ynJIOl.D;eHHbIll 01<Ta3Ap,

,IJ;pyrHe mecn (02) - Ha 3,294 A H npHHaAITe)/(aT ABYM aHTHnapanJIeJIbHbIM nepneH,IJ;H-
l\yn.!lpHbIM OCHM 3 rpaHHM HI<OCa3Apa, HBJIJlIOU.\HMCH06I.D;HMH.C P 3 -rerpa3ApaMH. PaCCTOH-
HH.!I 0-0 H Ba-nOJIH3,IJ;pe BapbHpYIOTC.!I B npeAenax OT 2,521 (0611.\He pe6pa C P3 -rerpa3A-
paMH) AO 4,072 A (cpe,IJ;Hee 0-0 = 3,194 A). ATOMbICa H M ueHTpHpywr ceMHBepurnHHH-
I<H. lUecTb BepUIHH Ca-nOJIH3Apa 3aHJirbI arOMaMH 0 (Ca-O = 2,374-2,470 A), CeAbMaJi-
aTOMOM F2 (Ca-F2 = 2,435 A). Y M-nOJIH3Apa DHrb 6JIH)I(allUIHX aTOMOB 0 HaxO.D;HTCH
Ha paCCTO.!lHHJiX2,264-2,766 AH ABa arOMa F - Ha paccroHHHHx 2,299 H 2,544 A.Pac-
CrO.!lHHH Me)/(AY aHHOHaMH B OKpY)l(eHHH Ca H3MeHJiIOrCH: 0-0 or 2,488 AO 3,607 A H

O-F = 2,775.- 4,107A, B M-nOJIH3Ape: 0-0 OT 2,497 AO 3,780 A., O-F OT 2,825AO
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PRe. 1. HgeanH3HpoBaHHbIe cnOH
CTpYI<TYpbIapI<THTa B npOel<L\HH
xy H-HqeItKH; Z ~o (I cnolt) ,

~ 0,07 (II), -0,13 (III)

3,140 AH F-F = 2,923 A. Y Tpex oproreTpa3ApoB P-O = 1,521-1,561 A npH 0-0 =
= 2,481-2,564 A (cpeAHee 2,311 A). YKopOqeHHblepe6pa nOJIH3ApOBCa H M HBJUUOTCH
06Il(HMH ,[\J1HABYX HJIH Tpex nOJIH3p;poB.

ApXHTeKTypHaH OCHOBa CTpYKryphI apKTJ.I'Ta (Nas Ca) Ca6 Ba [P04] 6 F 3, HeCMOTpH

Ha 60JIhllIOiI napaMeTp Chex = 41,320 A, cpaBHHreJIhHOnpOCTa.B CTpYKrype MHHepana
MO)l(HO Bhlp;enHTh rPH napaJTJIeJIhHhlX llJIOCKOCm (001) 0pHrHHanbHhlx CIIOH (pHC. 1),

pa3MHO)l(eHHe KOTOpbIX ,IJ;BYMH CHCTeMaMH ~eHTpoB HHBepcHH npHBO,IJ;Hr K 15 CJIOHM,
npHXOp;HIl(HMCH Ha nepHoA C HqeHKH. CnoH I (pHC. 1) 06pa30BaH H30JIHpOBaHHbIMH Ba-
HKoca3p;paMH, CBH3aHHhlMH Me)KP;Y co60H nHllIb qepe3 <lJOCq,OpHbIe Pl-oproreTpa3APbl.

CnoH II (pHC. 1) - 3TO TpOHKH CBH3aHHhIX OChlO 3 Ii COtUleHeHHblX no 06IQHM rpaHJ[M
Ca-ceMHBepllIHHHHKoB, COeAl{HHIOIl(HeCHqepe3 06Il(He pe6pa nOJIH3ApOB, npHHap;ne)l(aII(1fx
pa3HblM TponKaM, B cnOH. B nYCTorax TpeyrOJIhHOrO CeqeHHH 3a>KaTbI P3 -Terpa3Apbl.

CnoH III (pHC. 1) npep;CTaBneH TpOHKaMH, HO Y)I(e M-CeMHBeplUHHHHKoB, TaK)I(e cotIJIe-
HeHHhlX Me)l(P;Y c060n qepe3 06Il(He rpaHH. COeAl{HeHHe >Ke cocep;HHX TpoeK npOHCxOAl{T
no 06Il(HM BepllIHHaM M-nonH3p;poB. P2 -opToTeTpa3p;pbl pacnOnO)l(e'flbl TaK >Ke, KaK B
CJIoe II, HO OpHeHTHpOBaHbI BAOJIh OCH 3 B npOTHBOnOJIO)l(HYIO CTOPOHY.

CHcTeMa ~eHTpoB HHBepcHHHa ypOBHHX 0, 1/3, % no OCH C SlqeHKH He pa3MHO-
>KaeT CJIOHI, 6naroAapH qeMY OH OKa3hIBaeTCH 3a)l(aThIM Me>K,IJ;YP;BYMH ~eHTpocHMMeTpHq.
HhIMH cnOHMH H3 Ca-nonH3ApoB (II) (pHC. 2a), KIDKAhIH H3 KOTOphIX npeACTaBJIHeT
C060H KOpyHP;OBbIH CJIoi:\:. IIycToTbl B Ca-cnoHX pacnOJIaralOTCH P;Pyr nop; P;PyroM TaKHM
06pa30M, qTO p;aIOT B03MO)l(HOCTb 60nbllIOMY nonH3P;PY Ba nOMeCTHTbCH D Me>KCJIOeBOM
npocTpaHCTBe, BHep;pHBlUHcb B npHJIe)l(aIl(He Ca-CJIOH. COqneHeHHe Ba-HKoca3ApoB C

Ca-ceMHBepllIHHHHKaMH npOHcXO,IJ;HTno 06Il(HM pe6paM, a Pl-rerpa3p;pbI CBH3aHhI C 06IInf-
MH BepllIHHaMH TpoeK Ca-nOJIH3p;pOB op;Horo cnOH H rpeMH npOTHBOnOJIO>KHhIMH peGpaMH
C Ca-nOJIH3p;paMH P;Pyroro cnOSl, 06pa3YH naqKY, COCTOHIl(YIOH3 Tpex cnoeD: P;BYX Kanh-

~eBhIX, Me>KAYKOTOpblMH 3a>KaTbl Ba-p;BeH~aTHBepnrn:HHHKH H P1-TeTpa3;D;pbI.
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PRe. 2. <l>pa:rMeHT CTpYKTypLI apKTHTa B aKcoHOMeTpini (a) H cnoc06 CO'lJleHeHHH TpoeK H3 Ca- H
M-nonH3~poB B cjmneHKY (6). TIonH3Ap M 0603Ha'ieH Na 110 I1peo6nap;aIO~eMY KaTiiOHY. OTAenbHo
nOKa3aH nreCTH'lJleHHbIIt M (Na) -KnaCTep

BTopaH CHCTeMa n;eHTpOB HHBepCHH Ha YpOBHllX %, 3/6, 5/6 no OCH C HaXO}J,HTCH
Me,KAY ABYMH O)WHaI<OBbIMH CJIOHMH H3 M-nOJIH3)J;pOB (III), npHtIeM B HHX pacnOJIaraIOT-

CH arOMbI F
l'

I<OOp)J;HHHpYIOll\He M-ceMHBepIllHHHHI<H. EJIarO)J;apH 3TOMY TpOHI<H M-ceMH-

BepIllifHHHI<OB nonapHO OO'be)J;HHHIOTCH tIepe3 06~He rpaHH B rneCTHtIJIeHHbIe I<J1aCTepbl.

(pHC. 26). TaI<HM o6pa30M, gBa n;eHTpocHMMeTpHtlHbIX M-CJ10H OI<a3bIBaroTCH CBH3aHHbI-

MH B natIKY, CJIO)i(eHHYIO M-I<JIaCTepaMH, COe}J,HHeHHbIMH Me)!()J;Y c0608: Qepe3 oOll\He Bep-

llIHHbI. KpoMe TOro, COlUIeHeHHIO oTgeITbHbIX I<ITaCTepOB cnocoocTBYIOT Pz -opToTeTpa3gpbI,

CBOoo)J;HbIe BepllIHHbI I<OTOpbIX coe)J;HHHIOTCH C OOI.$fM KHCJIOpO)J;OM Ca-TpOeI<. OpTO-

TeTpa3)J;pbl P3 II CJIOJl OO'be)J;HHHIOT I H III CITOH, COegHHJln:Cb C Ba-HKoca3)J;paMH no 06~HM

ropH30HTaJIbHbIM rpaHHMH H C M-nOJIH3)J;paMH tIepe3 oOll\He HaKJIOHHbIe peopa. llaIJKa me
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113 M-KITaCrepOB OKa3bIBaerCR paCnOITO>KeHHOMMe>K,IJ:Y.rr;BYMRCa.CnORMI1. CO'meHeffife Ca-
H M-nOITHJ.rr;pOBnpOl1cxo)J,lfr no 06I.l\HM pe6paM (puc. 26).

PaccMaTpHBaR crpYKTYPY apKTHTa (NaSCa)Ca6Ba[P04J 6F3 B )J,lfarOHanbHOM ce-
QeHI1I1, Le. B npOeKJJ,I1H Ha TIJ10CKOCTb (110) (puc. 2a), MO>KHOYBu.rr;erb, '�TO CTpYKTypa

nocrpoeHa U3 napanITeITbHbIX Ca'CITOeB (II), nepeITO)KeHHblX B O.rr;HOMcnY'Iae Ba-HKOCaJ.rr;-
paMI1, B .rr;PyroM - M-KnacrepaMI1. C .rr;PyroM CTOpOHbl, Ha BepTHKanbHble ocu 3 CTpYKTypbI
MHHepana KaK 6bl HaHH3aHbl OT.rr;eITbHbleCTpYI<TypbI eiJ,HHHlJ;bI - cpHJleHKH(pHC. 26),
CJlaraIO~He COBMeCTHO c Ba-HKOCaJiJ,paMH BCIO CTpYKTYPY. Ka)KiJ,aR TaKaR cpHJleHKa no-
cTpoeHa H3 M'KJlaCTepa, C ,lJ;BYXcropoH K KoropoMY npHcoeiJ,HHeHbl tIepe3 o6~He pe6pa
TpOHKH Ca-ceMHBeplillfHHHKoB. C OCbIO cpHJleHKH COBnaiJ,aIOT BepTMKanbHble pe6pa Ca-
H M-rpoeK (Os-F2, F2-F1, F1-F2, F2-Os), KOTopble Kal< 5b1 MarepHanl13yroT OCH

3 CTpYKTYpbI.
TaKHM o6pa30M, iJ,aHHble crpYKTYpHOH paCIJ.Ili!cppoBKH B ueITOM cornacYIOTC.R C pe-

3ynbTaraMI1 XHMH'IeCKOrO aHanH3a H nepBOHa'lanbHOH 3MIIHpHtJecKoM cpOPMYITOH:

Na2Ca3,3Bao,s [P04] 3F (Z = 2), npH'IeM R3MeIDIITOCb ITI1II,IbCOnep)KaHHe Na H F. B xo.rr;e
CTpYKTYpHoro aHanH3a He nOnTBepnHJlOCb npe.rr;nOJlO)lCeHRe 0 B03MO)l(HOM H30MOpcpHOM
BXO)Knemm Ba (COBMeCTHO C Ca) B crpYKTYPY, r.rr;e OH 3aHHMaeT caMOCTORTeJlbHYIO CIPYK-
TypHyIO n03RJJ,I1IO, HO BbIRBJleH H30MOpcpH3M Na H Ca B n03Rl.I,I1H M (NaO,833CaO,167)'

HanH'lHe B CTpYKType apKTIlra CITOeB, nepneHJJ:HKYITHpHbIX OCR c reKcaroHaJlbHOH R'IeH:-
KH, XOpOlllO 06'bRCHReT COBepllleHHYIO cnaiiHocrb MHHepana no (001).

MOCKOBCKHH I'ocYAapcTBeHHblii YHHBepCHTeT
HM. M.B. JIOMoHocOBa

HHCTHTYT MHHepaJlOI'HH, I'eOXHMIiH H
KpHCTaJIJlOXHMHH peAKHX :JJleMeHTOB
AKa}J,eMHH HaYK cccP, MOCKBa

ITO<;TynHJlo

20 VI 1983

JlI1TEP A TYP A

1. XOMJf.1<:Oe A.n., Ebl1<:Oea A.B., Kypoea T.A. - 3aII. Bcec. MI:IH. oGI1.1-Ba, 1981, T. 110, BbIn. 4,

c.506-508.
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