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1 .  B flOCnenHee BpeMR MHTeHCMBHO UCCneAYlOTCR CTPYKTYPHNe 
@ a a o e M e  nepexoau B K p u c T a n n a x  c KOPOTKMMM BOAOPO&H~IMM CBRBR- 

e MU C o c T a s a  M e H ( A 0 4 ) 2  ( M e =  N H 4 , R b , C s ;  A = S , S ~ ) / ' - ~ / ,  

1 B/ ' /  ~ n n  ~ p u c ~ a n n a  R b 3 H ( S e 0  4)  npu T1 = 449 K y c T a H o e n e H  

I 
H ~ C O ~ C T B ~ H H ~ ~ ~ ~  c ~ ~ H ~ T o ~ ~ ~ c T M ' ~ ~ c K M ~ ~  @a30Bbl f i  n e p e X 0 A  n POAa C pe3- 
KMM y e e n n r e H u e M  / n p u ~ e p ~ o  B 10' pas/ n p o e o A u M o c T u ,  0 6 y c n o e n e ~ -  
H b l i  Pa3YnOPRA0'4eHMeM BOAOPOAHblX ~BR3eh  H M ~ K O T ~ M ~ ~ ~ ~ T ~ ~ H O ~  @a3bl 
/@a3bl  111 / . 

npu a a n b ~ e i l u e ~  H a r p e e a H u u  npu T 2  = 6 0 6  K ~ a 6 n l o ~ a e T c ~  BTO- 

p a R  H e 3 H a q U T e f l b H a R  /no CpaBHeHUlO C flepBoi/ aHOManUR flpOBOAU- 
MOCTM: BenMUMHa flpOBOAMMOCTM B 3TOM CnyUae COCTaBnRna  U - 
= 1 r2 - 1  0-' OM-' -CM-' . AHoMaf l l lR  npoBOAHMoCTH npM T2  = 606 K, 
no MHeHMlO a B T O P O B / 2 / ,  CBR3aHa  C HaflMUMeM BTOPOrO CTPYKTYPHOrO 
@ a s o e o r o  n e p e x o A a  n-+ I. 

C ~ p y ~ ~ y p a  rn 14/ u 11 /'/ @ a s  o n p e A e n e H a  p e H T r e H o r p a o u r e c ~ u .  
B @ a 3 e  In K p U C T a n n  OTHOCMTCR K M O H O K ~ M H H O ~  CMHTOHMM: a m =  
= 1 0 , 4 7 5  A, b v =  6 ,Og  A ,  c,= 1 5 , 4 1 8 A ,  /3= 1 0 2 , 9 1 ° ,  z = 0 4 ,  
np. rp .  A 2 / a ;  e @ a s e  11 - K p o ~ 6 p 3 A p u r e c ~ o i :  a h  = 6 , 1 1 8  A, 
c h  = 2 2 , 6 2 9  A, z = 3 ,  np. r p .  R3rn  / r e ~ c a r o ~ a n b ~ a n  y c ~ a ~ o s ~ a / .  

ueflb AaHHOI-0 MCCJleAOBaHMR R b 3 H ( S e O q )  : nepBOe - H ~ ~ T P O H O -  

r p a @ u r e c y o e  o n p e A e n e H u e  n p o c T p a H c T B e H H b l x  rpynn , onucb~~aloqux 
CTPYKTYPhl In U 11 @ a s ,  U f lOf lycleHMe MH@OPMauMU 0 KpUCTanf lO- 
r p a @ u r e c n n x  AaHHblx C o e A u H e H u n  npu T >  T 2  . n e p e a n  s a ~ a r a  c e ~ s a -  
H a  C ~ ~ u H ~ M ~ u ~ ~ ~ H o ~  BOBMOMHOCTblO f l epeOf l peAeneHUR f lpOCTpaHCT-  
B ~ H H O ~  rpynnbl npM H e f i T p 0 ~ 0 r p a @ ~ W 2 ~ ~ 0 f i  JlOKanU3auUU B ee C T p y K -  
T y p e  aTOMOB BOAOpOAa /CM. 15/ /. P ~ w ~ H M ~  B T O ~ O ~  3 a A a q U  f lO3BOnU- 

no 6u ~ b l c ~ a 3 a ~ b  n p e A n o n o H t e H u e  o n e p e c ~ p o f i ~ e  CTPYKTYPU npu T2 = 
= 6 0 6  K. n p e ~ c ~ a e n ~ e ~  uHTepec npu ~ 3 y r e ~ u u  ~ T O ~ O  CoeAuHeHuR 
T a K m e  o n p e A e n u T b  e n u R H u e  ~ e f i ~ e p u a a u u u  o 6 p a a u a  H a  c ~ p y ~ ~ y p y  
KpUCTaf lna .  C 3 ~ 0 k  UenblO 6 ~ n ~  U3MePeHbl AU@paKuUOHHble CneKTpbI  
n o p o u ~ o ~ b ~ x  ~ o ~ o p o ~ o -  u ~ e ~ ~ e p o c o ~ e p m a q u x  0 6 p a a u o e .  

2 .  H a 6 o p  ~ U @ P ~ K ~ M O H H M X  AaHHblX nonyreH Ha H ~ ~ ~ T P O H H O M  @l@paK- 
TOMeTPe no BpeMeHM n p o n e T a  A H - 2  Ha MMnynbCHOM p e a K T O p e  1 H6P-2 .  ~ O ~ M ~ H O H H O - ~ ~ B C T B U T ~ ~ ~ ~ H ~ R  AeTeKTOpHaR CMCTeMa A H @ P ~ K T O -  

L MeTpa ~ 0 3 B O n R f l a  f lpOBOAMTb M3MepeHMe @YHKuMM PaCCeRHHR B A B y - *  
MePHblX CeKTOpaX 0 6 p a T H o r o  n p O C T p a H C T B a  : 0 , l  k1 < H hk[ ( 1 ,5 x1 , 
be = 2 3" ,  r A e  H hke - MOAynb  B e K T O p a  o 6 p a ~ ~ o h  Pel l leTKM K p U C T a n -  

, n a ,  A0 - u s ~ e ~ e ~ u e  yrna L p a r r a ,  OT M o H o K p u c T a n n a  B B u A e  npn- 

1 MoyronbHoro n a p a n n e n e n u n e a a  1 x 3 ~ 4  MM 6bmu H ~ M ~ P ~ H ~ I  ~ O ~ R A K W  OT- 



p a m e ~ u i  OT pa3nuq~blx ~ p u c ~ a n n o r p a @ u ~ e c ~ u x  n n o c ~ o c ~ e f i  , BKntoqafl 
6asoeble, @asbl I11 npu K O M H ~ T H O ~ ~  TeMnepaType M @asb~ 11 npw T =  

HOM cpeAHeM y r n e  pacceRHuR 28 = 90'. 

caeMKe nOpOluKOBMX o6pa 3uoe ~ o ~ o p o ~ o -  M ~e f i~epoco~epmau le ro*  aHa - 
noroe npu 28 = 135' npu K O M H ~ T H O ~  TeMnepaType M TeMnepaType 
T248O K. nonyqem cne~youue  3 ~ a q e ~ u ~  napaMeTpoB aneMeHTapHblx 
HqeeK IJI u 11 @a3, KoTopbte CoBnaAaoT q npeAenax OUIM~OK 

Ann Rb3H(SeOd2 H RbBD(SeO 4)2: a m =  10,478(5) A , bm=6,086(4) A ,  
c , =  15,429(6) A ,  /3= 102,90(9)', v = 959,34 A 3 ,  = 4; a h =  
= 6,115(4)A,  c  1, = 22,613(8) A ,  v = 732,38, z = 3,  TO XOPOUJO 

cornacyeTcR c'ip+' . 
4. ~ P M  CKaHMPOBaHMM O ~ ~ ~ T H O ~ O  npOCTpaHCTBa MOHOKpMCTaJlna 

R b 3 H ( S e 0 4 ) Z ~ o ~ p y r  oAHoro M 3  BO~MOMHMX ~ ~ ~ M C H M X  Hanpaene~uk 
/ c a e ~ ~ a  npu T = 630 K u nocne oxnamAeHuR npu T = 290 K/ ycTa- 
HoBneHo Hanuque r e ~ c a r o ~ a n b ~ o f i  /unu n c e ~ ~ o r e ~ c a r o ~ a n b ~ o i /  ocu 
B u c c n e ~ y e ~ o i  cTpyKType, O A H ~ K O  onucaHue C T P Y K T Y P ~ I  B paMKax 
AM@PaKuMOHHblX KnaCCOB T P M T O H ~ ~ ~ H O ~  M n M  T ~ K C ~ T O H ~ ~ ~ H O ~ ~  C M H T O H M ~ ~  

o~a3anocb H ~ B O ~ M O ~ H ~ I M  u3-3a nontioro unu qaCTMqHOr0 ~ e c o 6 n o ~ e -  

c n e ~ o e a ~ ~ o f i ~  B ' 6 '  peHTreHorpa@uclec~u npn F O M H ~ T H O ~  TeMyepaType: 
a , =  7,961 A ,  b,= 6,161 A ,  c o =  1 0 , 7 9 4 ~ ,  v = 5 4 1 , O ~  , z = 4 ,  
np. rp .  Prima*. 

Ha6op MemnnocKocTHblx PaccToRHnfi ,nonyqeHHb~i n3 Au@paKunoHHo- 
r o  cneKTpa nonnKpucTannwccecKoro o6pasqa Rb3 H(Se04) 2, TaKme 
y ~ a s b ~ e a e ~  Ha TO,  TO npw T > T 2  wccneAyenoe coeAnHeHue non- 
H O C T ~ K )  nepexoAwT B Rb2Se04. O T M ~ T W M  TaKme,  TO ~ a 6 n ~ ) ~ a e ~ b l e  
M ~ M ~ H ~ H M R  napaMeTpoB a ,  b, c  npu oxnamAeHnu o6pa3ua OT T=630 K 
A 0  K O M H ~ T H O ~ ~  TeMnepaTYPbI CBR3aHbl C TePMMqeCKMM CMaTkleM KPM- 
CTanna w c o c ~ a ~ n ~ t o l  =0,04f 0,06 A M yKa3MBaoT Ha oTcyTCTBue 
CTpyKTypHoro @ a 3 o ~ o r 0  nepexoAa 11 + I n  . Cnenoea~enb~o ,  npH 
T 2 T2 RbsH(Se0 4) 2 p a m a r a e ~ c ~ ,  o 6 p a 3 y ~  coeAnHeHue Rb2Se04 
B p e 3 y n b ~ a ~ e  x ~ n ~ ~ e c ~ o f i  peaKuun B TsepAoM COCTORHMM: 

C y ~ e c ~ s e ~ ~ o ,   TO TaKoe XuMuqecKoe npeepaueHue npoxoAuT 6e3 
p a 3 p y u e ~ n ~  ~ ~ H o ~ p u c T a n n n q e c K o r o  COCTORHMR wccneAyeworo o 6 p a s ~ a .  

5. X a p a ~ ~ e p ~ b ~ e  aByMepHble pacnpeAeneHufl WHTeHCMBHOCTM HeKO- 
~opb lx  ysnoe 0 6 p a ~ ~ o f i  peueTKu MoHoKpMcTanna Rb3H(Se0 4)2 B @a- 
sax I11 n 1 1 ,  a Taume nocne n e p e c ~ p o f i ~ u  C T P Y K T ~ P ~ I  B Rb2Se04 

20.["1 

91 

90 

89 

3.4 3,6 3,8 3,L 3.6 3,8 3,L 3 6  38  

A , [ % ]  
Puc.1. PacnpeneneHue WHTeHCHBHOCTU B y3ne /400/ 06paTH0G 
pemeTKu Rb3H(Se 0 4) 2: a - B u c x o n a o ~  C O C T O H H ~ U  no Harpeaa; 
6 - npu TeMnepaType 630 K; B - nocne o x n a m e s n ~  no T=290 K. 

* 161 
ab16paaa YCTaHOBKa K ~ H C T ~ J I J I O ~ ~ ~ ~ ~ H ~ ~ ~ C K W X  ocefi, COOTBeTCT- 

BymqaH ~ ~ O C T ~ ~ H C T B ~ H H O ~ ~  rpynne P . 



npeAcTaeneHu Ha p ~ c . l a , 6 , e .  M 3  p a c n p e ~ e n e ~ n f i  MHTeHcneHocTw 
B ysne /400/ enAHo,  TO npn O ~ ~ O B O M  nepexoAe 111 .+ II [h_ool Ha- 
npaeneHwe ~ ~ 3 ~ o ~ e M ~ e p a ~ y p ~ 0 l i  aa3t.d 111 nepexOAMT B [ h o h h ]  Ha- 
npaeneHue aasu  I1 /pwc. l6 / .  npw ~ a n b ~ e f i w e ~  HarpeeaHnM o6pasua 
~o TeMnepaTyp, npeeuuaoqnx T2, n nocneAyoueM oxnamAeHww AO KOM- 

H ~ T H O ~ ~  TeMnepaTYpbl Y3en /400/ @a3bl UI COXPaHfleTCfl, ki ~ a 6 n o -  
aaeTcH e r o  p a s ~ u ~ n e  /pnc . le / ,  O T C Y T C T B M ~  B 3TOM HanpaeneHwn 
~ a ~ n x - n n 6 0  y3nOB KpMcTanna Rb 2Se O4 CBMAeTenbCTByeT 0 TOM, qTO 

[ h o o ]  HanpaeneHne 0 6 p a ~ ~ o k  peUeTKM @asbl 111 He flBnfleTcfl rnae-  
HMM HanpaeneHneM 0 6 p a ~ ~ o f i  peueTKw RbeSe04 . Y w w p e ~ ~ e  pacnpeAe- 
n e H m  r i ~ T e ~ c n B H o c T n  B ysne  /400/ / pnc . l e /  nocne oxnamAeHnfl 
nponcxoAnT ns-sa pacuenneHnfl ysna B p e 3 y n b ~ a ~ e  06pasoea~uf l  
~ O M ~ H H O ~ ~  CTPYKTYPbl/l/ npbl @a30BOM IlepeXOAe 11 + 111, TaK KaK 
npn n o e ~ o p ~ o ~  Ha rpeee euwe TI yunpeHwe w c q e s a e ~  

M ~ a f l  KapTMHa H a 6 n l o ~ a e ~ c f l  BAOnb [ o o Q I  HaflpaBneHMfl 06paTHofi 
peueTKn @asu 111. K ~ K  B U ~ H O  n3 pwc,2a ,6 ,~ ,   TO HanpaaneHMe 
ocTaeTcR oceeuM B npouecce ece ro  uuKna Harpeea w oxnamneHnfl 
o6pasua. C o c y q e c ~ ~ o e a ~ n e  @as npMMepH0 B paetiblx o 6 a e ~ a x  AOCTM- 

raeTCfl KOHTpOflWPYeMblM BpeMeHeM BblAepMKM o6pasua IlpM T > T, 
M COCTaBnfleT Anfl MOHOKPMCTaJlnM~eCKOrO o6pasua O ~ ~ ~ M O M  OKOnO 

0,25 C M 3  npMMepH0 20 MHHYT. ~ P M  OXJla)l(AeHMM o6pasua A0 KOMHaT- 
~ ~ f i  TeMnepaTypM ~ a 6 n t o ~ a e ~ c ~  ~ ~ M @ P @ K ~ M o H H ~ R  KapTMHa, CBMAeTenbCT- 
eyouafl o cocyqecTeoeaHun B o6pasue B MoHoKpncTannnqecKoM co- 
CTOHHMH CTPYKTYP Rb3H(Se04) w Rb2Se0 4, 1 3 0 3 H ~ ~ a ~ ) u e f i  npn TeM- 

PHC.2. PaCnpegene~We WHTeHCWBHOCTW B y3ne /004/  O ~ P ~ T H O ~  

pelueTKu Rb 3H(Se 0 4)  : a - ucxoaHoe CoCToRHne n o  Harpesa; 
6 - npu  TeMnepaType 630 K; B - nocne oxnax,qeHuR go T=290 K.  

Ch P ~ c . 3 .  B ~ ~ H M o c B R ~ ~  3 n e ~ e ~ ~ a p -  
HbrX m e e K  4a3 IT1 , I1 - 
Rb 3 H (Se 0 4 )  u cocyaecTsywqero 
C HUM Rb 2Se 0 . 



nepaTypaX Bblllle T 2. C X ~ M ~  B ~ ~ M M H O ~  ~ ~ P O C T P ~ H C T B ~ H H O ~  OPHeHTaqHH 
oceR 3JleMeHTapHblX RlreeK R b 3 H ( S e 0  4 ) 2  B oa3aX nI U 11, a TaK- 
me c o c y q e c ~ ~ y o q e r o  c HnM KpwcTanna R b 2 S e 0 4  npwseaeHa Ha pwc. 3. 

BMBOA 0 H ~ O ~ ~ ~ T H M O M  npeBpaqeHuu CTpYKTYpbl Rb3 H ( S e 0  4 )  
B R b 2 S e 0 4  npw Harpeee o6pa3qa Hawen noaTsepmaeHwe w npw cheM- 
~e H ~ R T P O H O ~ P ~ M M ~ I  flOJlHKPHCTaflflM'4eCKOTO R b 3 H ( S e 0  4) KOM- 

H ~ T H O ~  ~ e ~ n e p a ~ y p e  nocne e r o  o x n a m a e ~ u ~  OT T = 620 K /puc.4/. 
Ha6noaae~ble ~ M @ P ~ K ~ M O H H ~ I ~  MaKCMMYMbl HH~HqMPYK)TCFI PaCL(eTHblMH 
MeH(ilJlOCK0CTHbIMM PBCCTOflHMFIMCI Rclek KH Rb $e 0,. 

6. B o 3 ~ o m H a ~  c x e ~ a  nepexoaa @a3b1 11 B R b  $e 0 ~omeT   PIT b 

npeacTaBneHa cneAyoquM o 6 p a 3 0 ~  /put. 5/ .  @say 11 B p o ~ 6 u u e c ~ w x  
OCRX c napaMeTpaMu ap = c h =22,61 A ,  b  = b = 6,12 A ,  c 0 = 
= 2ahC08 30° = 10,60 A ,  2 = 6 COnoCTaBMM C 3JleMeH~apH0k fluekK0G 
CTpy~Typbl R b 2 S e 0  . B Bbl6paHHblx f l c te i~ax  COAePMHTCH 18 Rb, 6H, 
12 S e 0  4 w 8 Rb , 4 St? 0 COOTBeTCTBeHHO a f l R  CTpyKTyp Rb 3H (Se 0 4)2 
M Rb $ e O  . Kpwc~annorpa@uuec~oe onuca~we n e p e c ~ p o k ~ w  @asbl I1 
R b 3 H ( S e 0 4 )  B CTpy~Typy Rb2Se04  B npoqecce x u ~ u u e ~ ~ o k  pear<- 
UMM, yKa3aHHok Bblllle, H ~ O ~ X O ~ M M O  flpOBOaHTb C YueTOM paBeHCTBa 
uncna aTOMOB Rb B B M ~ ~ ~ H H ~ I X  0 6 b e ~ a ~ .  T a ~ o k  6 a n a ~ c  aOCTMraeTCR 
anfl CTpyKTypbl Rb 3H (Se 0 4) B 0 6 b e ~ e  re~b lpex  Bbl6paHHblx P O M ~ H -  

recKux RreeK. B aToM o 6 a e ~ e  npw x w n w e c ~ o f i  peaKquu o6pa3ye~cf l  
aeBRTb 3JleMeHTapHblX FlueeK R b 2 S e 0 4  C n 0 ~ e p e k  12 rpyflf l S e 0 4  
M 24 aTOMOB H. 

Ha P M C . ~  nOKa3aHO flpOCTpaHCTBeHHQe pa3bleqeHMe aTOMOB Rb 
u ~ e ~ p a a a p o e  S e 0 4 ~  Rb 2 S e 0 4  w B ~ r e k ~ e  @ a w  II Rb 3 H ( S e 0  ) . 

B M ~ H O ,   TO f l p ~  n e p e c ~ p o k ~ e  CTPYK- 

T Y P ~ I  Rb3H(Se 0 4 )  B npouecce pas- 
nomeHHfl " H M T ~ B H A H ~ I ~  X ~ P ~ K T ~ P "  

P ~ c . 5 .  l l p o e ~ q w n  ~ p w c ~ a n n w s e c ~ o f i  
C T P Y K T Y P ~ I  Rb  3H(Se  0 4)2  B 4a3e I1 
w R b  $e 0 / ~ e ~ p a s g p b l  R b 2 S e 0 4  no- 
K a 3 a H b l  TOnCTblMM IIMHWRMZI/ .  

UHH B CTPYKTYPe Rb2(Se 0 4 ) .  ~ K B U B ~ ~ ~ ~ H T H O C T ~  npOCTpaHCTBeHHOr0 
p a 3 ~ e q e ~ w f l  rpynn 3Rb + 2 ( S e 0 4 )  B cTpyKType R b $ e 0 4  n p u ~ o a u ~  
K TOMY, uTO npH pa3nome~uu Rb 3H(Se  0 4 )  2 ~ 3 6 b l ~ ~ ~ ~ b l e  rpyflflbl S e  0 
flOKUAaOT 3 n e ~ e ~ ~ a p ~ y o  ~ ~ e k ~ y . C J l y ~ a k H b l ~  o 6 p a 3 0 ~ .  

7. C O ~ ~ ~ C H O  npMBefleHHblM BblWe pe3yJlbTaTaM ~ e k T p o ~ o r p a @ u u e c -  
K O r O  aHaJlH3a M3MeHeHkle CTPYKTYPbl npM T > T 2  Bbl3BaHO XHMML4eCKMM 
npeepaqeHweM R b 3 H ( S e  0 4) + RbBSe  0 4.  O A H ~ K O  B M ~  a ~ o ~ a n u k  TeMne- 
paTYPHblX ~ ~ B H C H M O C T ~ ~  nPOBO~HMOCTH B OKpeCTHOCTH T > T 2  ' I '  YKa- 
sbleae~,  TO npw HarpesaHww R b ~ H ( s e 0 ~ ) ~  40 Hauana pa3nome~u~1, 
no B C ~ R  B M ~ M M O C T M ,  npOMCXOakIT C T P Y K T Y P H M ~  @a30~b1k nepexoa. 
B ~ a f l b ~ e k ~ e ~  C TeueHMeM BpeMeHbl Ha6fl0aae~cR YMeHbllleHMe np0TOH- 
H O ~  nPOBOaHMOCTH, Bbl3BaHHOe TePMMcleCKMM pa3flOMeHUeM KpMCTaflfla. 
B TO Me BpeMfl OTCyTCTBble M ~ M ~ H ~ H M ~  B ~ M @ P ~ K ~ M O H H O ~  KapTMHe 
npw T 2  He noaTsepmaaeT HanwuwR CTPYKTYPHOrO @a3oBor0 nepexoaa, 
H aHOMaJlHfl B flPOBO&HMOCTbl B 3TOM CJlyclae MOMeT 6 b l ~ b  Bbl3BaHa 
aw@@y~uek Boaopoaa, noKwaaoqero KpwcTann npw pa3nome~uu. 
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