
eHarpynna ZnCl4 (3), y
KOTO-

0,058 A, a pa36poc no ymaM

OJThHble MOMeHThI 3THX rpynri
(2) H ZnCl4 (3) Ha cerneTO-

MiIOJIhHOro MOMeHTa ZnCl4 (I)
OTaHHyro nOJIJlpH3aIUfIO P

s OT
aTO'IHO 6JIH3KO K 3KcnepHMeH_

hie TaI<>Ke HCKa>KeHbl H 06JIa.u;a-

OIleHHBanCJI. .1hIJi noif l(eJIH

eJIeHHIO nOJIO>KeHHH: BO)];OpO)];-

JIpOBOMT cpaBHeHHe CTPYKTyp
p}?KeH, eCTb )];OCTaTOtf}{O

OCHO-
MoP<l>~a CTPYKType (3-K2504
eHHoHrpynne D~: - ham.

naraThCH CHMMeTpHTlHO OTHO-
. ynn - JIe>KaTbB noif MOCKO-

plflleCI<HXrpynn CMecTHJIHCb
onaraeMoif P-<pa3e; O)];HaKo
ep, rerpaJ)];pbI ZnCl4 (I) H
carOHaJIhHOH OCH a Ha yrOJI

onOJIO>KHYIOCTOpOHy. TeTpa-

H'IHHB CTPYKTypax P
- H

H BOMHorHX )];PyrHX coe)];H-

rypaMH TXUA, nOJIyqeH-
Tli\areJIbHbIX nOBTOpHbIX

, 'lT0 OC06eHHOCTH 33KOHOB
HHhIe B [3], H cneKTpbl

, 'lT0 crPYKrypa KPHCTaJIJIa

TXUA npH KOMHaTHoif TeMnepaType JlBJIJleTCJI npOCTpaHCTBeHHo MO)];YJIHpOBaHHOH
CBOJIHOBbIMBeKTopoM q =e/3 - 5)a* ,:::1/4a*.

- ABTOpbl 6JIarO)];apJlT A.,a. BaCHJIbeBa 3a nOMomb npH 06pa60TKe JKCnepHMeHTaJIb-

BhIX AaHHbIX.

IIHCTHTYT4>H3HKH HM. JI.B. KHpeHcKoro
Cll6HpcKoro OT,!I;eJIeHHJI AKlIlI.eMHH HaYK CCCP,
KpICHOJlPCK

nOCTynKJIO

21 IV 1981

nHTEP ATYP A

1.JannerA., Janssen T. - Phys. Rev., 1977, vol. B15, p. 643. 2.BelobrovaI.A., MoskalevA.X.,
BilukinaN. V. et al. - Solid State Cornrnun., 1980, vol. 33, p. 1101. 3. Mikhail I. - Acta crystallogr.,

_1980,vol. B36, p. 2126. 4. AleksaTidrovaI.P. - Fenoelectrics, 1980, vol. 22, p. 135. 5.lizumi M.,
AxeLD., Shirane G., Shimaoka K. - Phys. Rev., 1976, vol. B15, p. 4392. 6. Schlemper E.O., Hamil.
tonW.e. - J. Chern. Phys., 1966, vol. 12, p. 4198. 7. MUCIO/IbC.B., KpYZ/lUK A.H., CUMOH06M.A. -
KpHCTannorpa~HJI,1980. 25,p.473.

Yro< 548.736.6. KPHCTAnnOfPAcI>HH

f.A. HIIIODlHH, A.A. BOPOHKOB, B.B. HIIIOXHH, H.H. HEBCKHR,
aKaAeMHK H.B. 6EIIOB

KPHCfAITJDI1IECKMI CfPYK'I'YPA.
nPHPOD:HOfO MOHOKJIHHHOfO KATAOJIEHTA Na2ZrSh09' 2H20

t
1

f

I
-t
J

~
J.

j

CTPYKTYpHaJI MOAMI) KaTanneHTa, npeAJIo)((eHHaJl eme Ha 3ape pa3BHmJl* peRT-
reHoBCKoro aHaJIH3a [1], npocymeCTBOBana 003 H3MeHeHHJI 11.0 HaUIHX TI.HeHH npo'lHO
BOtWIa B ICpHCTaJIJIOXHMHtreCK}'IO cnpaB01JHy1O JIHTepaTYPY [2, 3]. OHa 6a3HpyeTcJI Ha
reKcarOHaJIbHOH JI'IeHlCe C napaMeTpaMH a = 7,40 He = 10,05A B rOJIoJnpH'leCICOH n.r.

P6i/mmc. ComaCHO [1] (pHC. 1) B l(eHTpax cHMMeTpHHHa OCJlX63pacnOJIaralOTCJI Zr-
OKTaJnpbI, Ha OCJIX3 - 1C0JIbl(a Si3 09, Han H non 1C0JIbl(aMHHa OCJlX3 pa3MemalOTCJI
Na-lJ;eBJlTHBeplliHHHHlCH.MOJIeKynbl H20 craTHcm'leCKH (Ha 2/3) 3aHHMalO,. 4 H3 6
B03MO)((HbIXnOJIO)((eHHH Ha OCJIX 2.

IIpH BeeK nOrH'lHOCTH OOHCaHIiaJI MOlJ;eJIb naBHO Tpe60BaJI"a npoBepKH H3-33 npo-

THBope'IHBocm HMelOIIUfXCJI CBeneHHH 0 CHMMeTpHH KaTanneHTa. 1I0 onHHM ~epanqrH-
qeCKHM naHHbIM [4] B npHpone cymeCTBYIOT H OTI.HOOCHaJl(relCcarOHaJIbHaJl) H TI.BYoc-

!WI (MOHOKJIHHHaJl) cpOpMbl MHHepaJIa, Torna KaK no npymM [2,5] lCaTanJIeHT nceBlJ;O-
relCcaroHaneH H B OTI.HOOCHoeCOCTOJIHHenepexonHT TOJIbKO nocne HarpeBaHHJI lJ;0 140°C.
Ha B03MO)((HOCTb HCKa)((eHHJI reKCarOHaJIhHOK pemeTKH lCaTanneHTa 6bmo yK83aHo H B
nepBblx nyMHlCaIJ,lUlx o.K. 1)PYHOBClCOro [1, 6]. IIpennoJIo)((eHHe 0 cymeCTBOBaHHH

He MeHee TI.BYX nOJIHMopcpHbIX MOTI.HcpHKal(Hif MHHepaJIa nOTpe60BaJIO yrO'IHeHHJI COOT-

BeTCTBYIOIIUfx ICpHCTaJIJIH'leCKHX nocTpoeK. B HaCTOJImeK pa60Te H3yqeHa 6ecl(BeTHaJI,
npo3pa'IHaJI pa3HOBHTI.HOCTb MIDIepana (KOJIbClCHif n-oB) .

obmH HcnOJIb30BaHbI MOHOKpHCTaJIbHbIe 3epHaMHHepanaH3 JTaJIOHHOif KOJI-

JIeKl(HH P.II. THxoHeHICoBoK (HMfP3). Hx npeTI.BapHTeJIbHOe H3yqeHHe cpOToMeTonoM

nOKa3ano, . 'lT0 npHBeneHHbIe BbtUIe napaMeTpbI, 3
TaK)((e CHMMeTpHJI OTpa)((aIOT JIHIllb

nceBnOJltreHKy. IIpeIUf3HOmtbie H3MepeHHJI Ha aBTOTI.H<ppaICTOMerpe "3Hpacp-HoHHYC"

· B paclllH~poBKe Y'l8CTBOBBn Axc.l1. 6epHBn.
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ATOM x/4

Zr, 0

Zr2 0
Si, 0,0976(1)

S~ 0,0995(1)

Si, 0,1972(0)

Na, 0

N~ 0,2500
Na, 0,2500

Na. 0
Nas 0,2531(4)

01 0,3661(3)

O2 0,3666(2)

0, 0,0493(2)

O. 0,0711(3)
0, 0,0641(3)
0, 0,2265(3)
0, 0,0620(3)

O. 0,0690(3)

0, 0,2239(3)

H2O, 0,3315(5)

H2O, 0,3371(5)

i
i

i
!j
)
,
j

I
i.

!
I

PRe. 1. nceB!\OreKCarOHaJIbH,bDt cpparMeHT
CTpYKTYPbl KaTanneHTa. CBeTnbie KpY)f(KH -
n03HIUUI Ha OCRX 2 (H 20 no [1]), '�epHble -
n03HI.lHH Ha OCRX 3 (Na no [1])

'--'---1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ONa.

OZNa.
PRC. 2. npoeKLlHR CTpYKTypbl KaTaImeHTa
Ha nnOCKOCTb (001)

BbUIBHJJH MOHOKJIHHH)'IO 6oKol.(eHTpHpoBaHH)'IO R'IeiiKy C napaMeTpaMH: a =23,917(2),
b = 20,148 (2), ~= 7,432(1) A, 'Y= 147,46° (1), V = 1926 A 3, Z = 8. CBR3breKca-
roHanbHoH R'IeiiKH [I J C MOHOKJIHHHOHAaeTCR MaTpHl.(eH nepexOAa 112/002/ 1l0. 3Kcue-
pHMeHT8.1IbHbIH MaTepHan 3014/(hkl) > 3a(I), (-33

"'-h "'-'33,. -28 "'-k "'-28,
O:S;;;

"'-1"'-
10) 6bm nOJIY'leH OT ccpepH'IeCKoro 06pa31.(aR =D,02 CM.

IIocne ycpeAHeHHR 3KBHBaneHTHbIX oTpa)J(eHHH pa60'lHii: MaCCHB COCTaBHJJH 1589
He3aBHCHMbIX peq,JICKCOB. CHCTeMaTH'leCKHe noraCaHHR yKa3blBaJIH Ha peHTreHoBcKyIO
rpynny 2/mB -lb, colJ;ep)J(an.tYJO ABe npocTpaHCTBeHHblx: roJI03lJ;pH'lecKyIO B2/b H al.(eH-

TpH'lHYlO B b. PaclllHq,poBKa npoH3BelJ;eHa B paMKax nepBoH. llOJIo)J(elQlR 60nee TR)J(eJIblX
Zr H Si onpelJ;eJIeHb~ H3 naTepcoHoBcKOH P (u vw), a OCT8.1IbHblX aTOMOB

- H3 cepHH
CHHTe30B 3JIeKTpoHHoH nnOTHOCTH. Ha 3TOM 3Tane 6bmo YCTaHOBJIeHO HaJIH'lHe B 'He3a.

BHCHMOH'laCTH :meMeHTapHOH SNeHKH 21 aTOMa: ~a Zr B 'laCTHbIXnono)J(emutx - B
l.(eHTpe CHMMeTpHH H Ha OCH 2, TPH Si B 061I1Hx nOJIO)J(eHHRX, nRTb Na - OAHH B 0611{eM

H '�eTblpe B 'Ia~bIX nOJIo)J(eHHRx, 11 aTOMOB 0 B o61I1Hx nOJIo)J(eHHRX - ABa H3 3THX
o 6bmH B AanbHeHlIIeM npHHRTbI 3a MoneKynbl H2 O.

, l1AeHTHq,HKaI.(HR COpTOB aTOMOB ocyIl.(eCTBJIJlJIaCb C yqeTOM KpHCT8.1IJIOXHMH-

'leCKHX cooopa'JKemm. no cooTHOlueHHIOBblCOTOHKOB'p(x, y, z). 01J,HaK0 npH nOJIHOM,

3aCeJIeHHH aTOMaMH n03HII,HH B 3JIeMeHTapHOH JI'IeiiKe nOCTpOeHHaJl MOlJ;eJIb OKa3bma-

eTCR He 3JIeKTpoHeHTpanbHOH. YTO'IHeHHe KpaTHOCTeH Il aTOMOB MOlJ;eJIH no Manoyrno-

BOMY MaCCHBY IF (hkl) I nOKa3ano 'ITO n03HII,HH Na 3aceneHbl JIHlIIb Ha 2/3. TeM caMbIM
TBeplJ;O <l>HKcHpoBaHHaR XHMH'leCKaR <f>oPMYJIa MHHepana H CTpyKTypHaR paClUHq,poBKa

1I0ATBep)J(lJ;alOT lJ;pyr lJ;pyra. YTO'IHeHHe MOlJ;eJIH CTpyKTypbl M.H.K. 3aKOH'IeHO npH R =

= 0,033 B aHH30TponHoM npHMH)J(eHHH. CooTBeTCTBYlOlI1He 3Ha'leHHR KOOplJ;HHaT aTOMOB

624

Ta6J1Hua-l.

N~ZrSi,O,' 2H20~KooPAJlR8nr 81

Zr,-O,,
0,
O.

Zr,-o.
O2
O.

Si,- 0,
O.
0,
0,

S~-o.
o.
0,
0,

Ta5J1Hua 2,

Me]ICUUiIIIWe p&CC'1'OJlRIIII. A

2,065 x2
2,074 x 2
2,078 x 2
2,067 x 2

. 2,074 x 2
2,074 x 2
1,585
1,596
1,637
1,644
1,585
1,588
1,642
1,648

Si.-

Na:

n p H M ~. .. . H H e. norpeWHOCTH npH oa
(Na-O) A. ,

1
8.71a



Ta6nHlu-l.

N~ ZrSi, 0.' 2H, O. Koop..-anr aroMOS

ATOM xIII Ylb xlc

Zr. ° ° °Zl, ° 0,2500 0,0074(1)
Si. 0,0976 (1) 0,2221 (1) 0,2996 (2)

S~ 0,0995 (1) 0,2252 (1) 0,7077 (2)
Si, 0,1972(0) 0,5723 (1) 0,9985 (2)

Na. ° ° 0,5000
Na, 0,2500 ° 0,2500
Na, 0,2500 ° 0,7500
Na. ° 0,2500 0,5059(9)

Na, 0,2531 (4) 0,2550 (5) 0,7568(6)
0, 0,3661 (3) 0,9233 (3) 0,4912 (7)
0, 0,3666 (2) 0,0586 (3) 0,5100 (7)
0, 0,0493 (2) 0,1747 (3) 0,5045 (6)

0. 0,0711 (3) 0,1285 (4) 0,8027 (6)
0, 0,0641 (3) 0,2558 (4) 0,8058(6)

Of 0,2265 (3) 0,3544 (4) 0,6779 (5)
0, 0,0620 (3) Q,1203(4) 0,2020 (6)
0, 0,0690 (3) 0,2625 (4) 0,2062 (6)

0. 0,2239 (3) 0,3455 (4) 0,3262 (5)

H,O. 0,3315 (5) 0,0362(6) 0,0078 (13)

H,O, 0,3371 (5) 0,8816 (6) 0,9908 (11)

: 08p8MeTp8MH: a = 23 917 ( 2)
A3 "1926 , Z = 8. CBH31>reKca-

oepexona 112/002/110. 3KCDe-
r;;;h ~33,. -28 ~k ~28, 0 ~

CM.

6o'OOf M8CCHBCOCT8BHJIH 1589
,/IC83blB81IH H8 peHTreHoBcKyIO

rono3n;pwreCKyIO B 2/b H an;eH-
.ii. OOnO>KeHHH60JIee TH)J(enLIX

:T8JIbHblX 8TOMOB - H3 cepHH
YCT8HOBJIeHOHanH'IHe B 'He3a-

. B 'laCTHblX nOJIO>KeHHHX
- B

:JIX, onb Na - OJJ;HHB 06IneM

- OOnO>KeHHHX- JJ;Ba H3 3THX

!o C yqeToM KpHCT3JIJIOXHMH-

~ y, z). OromKO npH DOJIHOM
JCTpOeHHaR MOn;eJIb OKa3bma-

~OMOB Mon;enH no Manoymo-

~Hbl nHIIIb Ha 2/3. T eM caMLIM

H CTPYKTypHaH paCIUH<I>poBKa

1>1M.H.K. 38KOH'leHO npH R =
3H8qeHHH KOOpn;HHaT 8TOMOB

Ta6nHIU 2

MeJlC&TOMHWepaccro A

Zl.-O,,
0.
0.

Zl,-O,
0,
0,

Si.-O,
0,
0.
0,

S~-O,
0.
0,
Of

2,065x 2
2,074x2
2,078 x 2
2,067x 2

. 2,074 x 2
2,074 x 2
1,585
1,596
1,637
1,644
1,585
1,588
1,642
1,648

1,584
1,588
1,639
1,651
.2,279 x 2
2,603 x 2
2,629 x 2
2,689 x'2
'2,275 x 2
2,535 x 2
2,694 x 2
2,712 x 2
'2,368 x 2
2,608 x 2
2,610 x 2
2,670 x 2

Na.-H,O,
0,
0,
0,

Na,-H, O2
H,o,
0.

° ,
0.
0.
0,
0,

2,350x 2
2,591 x 2
2,651 x 2
2,655 x 2
2,327
2,368
2,557
2,598
2,618
2,628
2,696
2,700

n pH M eq a H He. nOrpelllHOCTHnpH onpeAl'JleHHH paCCTOIDIH.: 0,004 (Zr-O); 0,006(Si-O); 0,008
(Na-O) A.

1

l

1

8.71a
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),
Ta6nHIU 3

ua OCJlX2 B cKB03HbIXICaHaJlax.BJ
Na, ZrSi, 0,' 2H, O~3n~coll,lUal ~BWXKOJIeCSundtooMPB ICaC H3 Zr-OKTa3ApoB H TpOiiHJ.Ix;

Aema K2 ZrSi 3'09 [8], B KOTapo
I ArOM

nbI 82'0 KaTIIIDIeHTa npH nonHOCTWII

56° 92° 86° 2° 146° 91°
B xOAe uaCTOJlUtcro HCCJIej

ZI. 1 118 3 84
3BJJ;H81IHTa H KaTIIIDIeHTa. KaT81D142 111 85 98 9 O2 1 175 98 86 10
JJ;H81IHTa, COXpaRJIeT B3aHMHOe pa'3 90 146 9 82 2 166 20 129 80
TaKX<e cymecmyeT npeeMCTBeHHOC'l'Zr2 1 115 52 96 90 3 76 108 39 87

ABTOpbI MaroAaPJlT P.ll. 112 106 90 90 0 0, 1 158 145 2 91
3 91 142 6 90 2 97 57 92 74

HHCTHTYTKpHCTannorpaclmH HM.A.B. M1Sit 1 85 119 89 63 3 82 100 88 16 AKBJJ;eMHH HBYK.CCCP, MOCKBa2 65 43 130 47 0. 1 180 92 71 33
3 56 119 40 55 2 160 151 59 76

Si2 1 89 53 96 70 3 78 61 143 61 1. Brunowsky B. - Acta physic
2 69 139 9 94

°5 1 176 77 72 73 Mineralogische Tabellen. Leipzig, H
3 52 106 83 20 2 169 67 122 32 KalUUI MHHepllJlJdlldxBHW)B.KHeB: Ha)'J

Si, 1 80 95 85 5 3 53 153 37 64 phic Leipzig II, 1908. S. 299. 5. Be:
2 68 21 127 85 06 1 149 29 172 84 Tp. 'nOMoHocoBCK. HH-m AH CCCP, l'
3 61 111 37 92 2 91 109 87 32 MHHepanoB IJ,IIpKOHHJIH HX HCKycCTBeQ

Na. 1 232 155 57 84 3 74 69 83 59 Mag., 1955, vol. 30. N9228. p. 585-594.
2 175 88 87 101 0, 1 183 138 74 85'
3 146 115 33 98 2 160 68 120 30

Na, 1 311 158 44 69 3 79 123 35 61
2 232 79 78 44 0. 1 185 130 77 61
3 192 71 132 53 2 155 94 64 43

Na, 1 177 58 118 .33 3 90 40 151 61
2 102 129 81 68 0. 1 161 151 11 81

I3 18 124 30 67 2 124 104 100 47
Na4 1 197 87 60 90 3 60 65 93 44

I

y,aK 548.4:549.623.5
2 139 .90 90 0 H,OI 1 274 133 52 43
3 93 177 30 90 2 240 46 113 53 O.r. K03flOB,

Na. 1 201 100 59 45 3 230 77 134 72
r JJ.BOIDIHKH POCT A H BKJ]2 150 119 88 57 H202 1 271 150 53 64

3 97 30 149 64 2 238~ 107 41 92
,

01 1 176 88 121 64 3 223 66 105 26 l (llpetJCTa6l1eHO ale.

2 159 90 77 26
I

n p H Me
q

a K K e. 3KaqeKHJI
'i

YBeJIH1IeKhI B 10'. I B pa60Te (1) nOKa3aHO,1I'1

t

no OcH (100] (B KnaCCH'leCKOH
Horo nonJl y «l>poHTapOCTaC rpal

npHBeACHbIB TaM. I, Me)KaTOMHbIepaCCToJIHHJI- B TaM. 2, 3JDIHfiCOHAbITeonoBblx l
yrnax 06pa3yIOtCJI ra30BbIe BKmo~

nocneAyJOUUlMH MONOJIO
Kone6aJ1Ifi - B TaM. 3. 4;

IIHTa OntH'leCKRMH MetoAaMH (
B CTpYKTYpe 06a He38BHCHMbIX aTOMa Zr OKpyX<eHbI 'O-coceWlMH no 06hl'llroMy

KOHTpaCta) , MetoAoM «l>Hryp rpaj
WIJI HerooKTa3APY C paCCTOJ{HHJIMH Zr - '0 = 2,065 - 2.078 A. ATOMbI Si nOKaJU130BaHbi nsUUle yrJlbI Ha «l>poHTe pOCta o~B TeTpa3Apax C paCCTOJIHHJIMH Si-O = 1.584-1.651 A. KpynHbm KamOH Na pac-

AOB ABoHHHKa. llpH 3TOM IJ;BOHHHnOnO)KeH B BOCbMHBepwHHJlHICe, B KOTOpoM ABe BepUIHHbI 3aHJ1TbI MOneKynaMH ART no rpaHJIM cepHH pOM6HQCCKl
H20(Na-H20 = 2.275-2,368 H Na-O = 2.535-2.712 A).

1130 J . 8a 3neKtpOHHbIX MHKpo
ApXHTeKTYpHbm MOTD KaTIIIDIeHTa nOKa3aH ua pHC. 2 B npoeKUHH ua onoc-

.i, HbIX OT. BH3YanbHO cOBepmeum.
KOCTb (001). OH npeACTaBJlJleT co60H pa3HOBHAHOCTb. CMeWBHHOro TpexMepHoro ICap-

cpaCTaHHJI IUlAHBHAOB no rpaH)(t,I
Kaca MT 309. Heo,ll,HOKpamo 3ncl>~CHpoBaHHoro B xnrpKOHO- H THTaHocHri~a'1'aX (7]:

60KOBOH nOBepXHOCTH IJ;BOHHHK
llpJIMaJI paCWH«l>poBKa npHpo,ll,H:oro KaTaoneHTa n01(TBepAHna OCTOB CTPYK'l'Ypbl. npeWIO-

CHMBOJlbI rpaHeH cpaCTaHHJI HHAH
)KeHHbIH [1]. HO B OTn~e 01" npe)KHeH MOneJIH BbIJIBHJIa npJlMO npoTHBononO)KHOe

o61.JlCHeHHe pRC. 16, KOTOpblH cn
pacnonO>KeHHe nerKHX aroMoB" 3aDonHJlIOIUHX nyCTOTbl Zr, Si-I<:apKaca. MoneKynbl

ccPOpMHpOBaBmyIOCJI He no MeXi
H20 JIOKaJlH30BaHbI Ha nceBAOOCJlX 3 B neHTpax 3aMKHyrbIX nOJIOCTeH, aTOMbI Na

- CpaCTaHHJI IUlAHBHAOB no rpaRJIJ
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..
~Lat Lbi

I

Lei

84 20 1460 91°
_7S 98 86 10
66 20 129 80
76 108 39 87
.58 14S 2 91
-97 S7 92 74
;82 100 88 16
ISO 92 71 33
IfiO IS 1 S9 76
18 61 143 61
'16 77 72 73
59 67 122 32
53 153 37 64
.9 29 172 84
ill 109 87 32
l4 69 83 59
i3 138 74 85'
iO 68 120 30
"9 123 35 61
15 130 77 61
:5 94 64 430() 40 151 61
-1 151 11 81
-4 104 100 470() 65 93 44
04 133 52 43
0 46 113 53
0 77 134 72
}- 150 53 64
B~ 107 41 92
3 66 105 26

- 2, JruumCOHnhI Tell1JOBbIX

O-COCeARMH no 06bl'IHOMy

~.ATOMbJ Si nOK8JIH308aHbl

(pyIlHbrH KaTHOH Na pac-

HHbl 38HJlTbl MoneKynaMH

:. 2 B npoeKIUDI Ha ll1JOC-
DHHOro TpexMepHoro Kap-
.. H THTaHOCH1IHKa1'8X (7):

OCTOBCTpyKTYPbl, npewro-
npHMo npoTHBonOnO)l(Jloe

r, Si-y.apKaca. MoneKynbl
:x nonoCTeH, aTOMbl Na -

H8 OCJlX 28 cKB03HbIx KaHa11ax. BnH3KHH- no C1'pOeHHtO H aH8JIOl"H'lHbrH no COCTaBy Kap-
rcac H3 Zr-OKTa3npoB H TpOHHblX Si.Kone~ JIB11J1eTCJIT8K>ke OCHOBOH CTpyKTYpbl Da-
AeHTa K2 ZrSi 309 [8], B KOTOpoH aTOMbI K 3aHHMaIOT TC >ICen03HIUDI, 'lI'0 H MOneKY-

nbl H20 KaT8ll1JeHTa npH nonHOCTbIO DaKaH1HblX n03H1OU1X aTOMOB Na. _

B xonc HaCTOJlIUCro HccnenOBaHHH DbIHB11CHa reoXHMJI1ICCKaJI CSJI3b CTpyKTYP
JBnH8JIHTa H KaT8ll1JeHTa. KaT8ll1JeHT, nponyKT mnpoTepMa1lbHOI'O "pa3pymeHHJI" 3B-
AH8JIHTa, COXpaHJIeT B3aHMHOe pacnonO>ICeHHe aTOMOB Zr H Kone~ Si309, npH' 3TOM
nuc>ICCcymeCTByeT npeeMCTBeHHOCTb n03HIn1H aTOMOB Na.

ABTOpbl 6naronapHT p.n. THXOHCHKODY 3a npenOCT8811eHHe 06pa3noD KaT8ll1JeHTa.

HHcmrYT KpHCTlUlJlorpaclmH HM. A.B. lIIy6HHKoBa
AKlIl1eMHH Ha»KoCCCP, MocKBa
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YL{K 548.4:549.623.5 KPHCTAJIJIOrPA<IIHH

o.r. K03nOBA, T.B. CTEnAHOBA, H.H. AHHKHH

,nBOAHHKH POCTA H BKJIIOqEHIDIOB KPHCTAJIJIAX cDTOHtJIOrOnHfA

(npeOCTa8/1eHO aKaOeMUKOM H.B. De.tI06blM 13 III 1981)

,
.

B pa60Te [1] nOKa3aHO, 'frO npH HanpaDJleHHOH KpHCTaJJJIH3anHH cpToP4moroDHTa

no OcH (100] (D KnaCCH'leCKOH YCTaHODKe) BCnenCTBHe HeonH0poAHOCTH AHCP$Y3HOH-

Horo nonJi Y cppoHTa pocTa C rpaHHblM 3y6tJaTbIM penbecJ>oM nOBepXHOCTH DO DXOAJImRX

yrnax 06pa3yroTCH ra30DbIe DK1IIOQeHHJI.

DocnenyrounrMH MopcJ>onOrH'leCKHMH HCCnen;OBaHHJlMH KpHCTIUIJIOB 4»Topcfmoro-

DHTa OnTlAeCKlfMH MeTOnaMH (KOHOCKODHH, :meKTpOHHOH MHKpOCKODHH, 4»83oDoro

KOHTpaCTa) , MeTon;OM cpHryp TpaDneHHJI (B HF) H MeTOnOM JIaYJ YCTaHODneHO, 'frO DXo-

,!:\JIlQHe yrnbI Ha 4»poHTe pOCTa oGpa3yroTCH Me>ICA}' nepeceK8lOUOIMHCJI rpaHJIMH HllAHBH-

nOD noOHHHKa. npH nOM noOHHHKODoe CpaCTaHHe KpHCTIUIJIOB 4»Top$JIOrODHTa npoHCXO-

AHTno rpaHJIM cepHH pOM6HQeCKHXnpH3M npfiMoro nOHca [001]: {1101, 13401,13501,
{1301 . Ha 3neKTpoHHbIX MHKpo4»oTorpacpHJtx C yrOnbHbIX pell1JHK (pHC. 1) ,noJIY'feH-

HbIX OT
°

BH3Y811bHOcODepweHHblx yqac1KOD KpHCT811J1a,DHAHbI UIBI>IABoHHHKODoro
CpaCTaHHJI HllAHBH.D;ODno rpaHJlM 11101 H 13501. no reOMCTpH'leCKOH KOHcJ>HrYpaIUm
60KOBOH nODepXHOCTH noOHHHKODoro UIBa npen;CTRBJlJleTCJI D03MO)l(JlbiM onpenenHTb
CHMBOnbl rpaHeH cpaCTaHHH HHAHDH.D;OB(pHC. 2).B pa60Te [1] 61>1110n;aHO HenpRBHJJI>Hoe
o61.JlCHeHHe pHC. 16, KOTOpblH cnenyCT paCCMa'i'pHBaTb KaK nonOCTb r830BbtX BK11lOQeHHii,
c$OpMHpODaomyIOCJI He no MeXaHH3MY XaHMODa-M8JIbKODa, a B UIBC' noOHHHKOBoro
CpaCTaHHJI HH.D;HBH.D;OBno rpaHJlM 13501. MaKpOCKODHQeCKHe >ICenonOCTH ra30BblX
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