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CD Ol5beAHHeHHblA lUICTIITYT .IIAepltbTX HCCneAOOall Hn AyOIlB, 198t.. 

1. YCTa HoaneHo / 1,2/ . 4TO n plo1 Ha r peBaH~J.1 Kp~CTan.nbl CSHS0 (CHS)
4

~cnblTbl8alOT <1>aaoBbie nepexoAbi np~ T2 ::. 330K J.1 TI ... 414K , np~4eM , 
Ka t< nOKaaaHO B12/. Bblwe T I KpHcTann HaXOAI-!T C.R B cynepl-!oHHOM 
COCTO~H~J.1 C n pOBOAHMOC TblO, Ha 3- 4 nopRAKa npeBbiwalO~eH npOBOA~
MOCTb npl-! KOMHaTHOH TeMnepaType. B pa6oTe / 3 / MeTOAaMI-! ynpyroro 
~ Heynpyro ro pacceRHHR HeHTpOHoB nOATSep*AeHO, ~TO o6a nepeXOAa 
RBIlRKHCA CTPYKTYPHblMIo1 101, cneAoeaTenbHO , y Kp~C TanJ1a CIIS Io1MeIOT
CR TpJ.1 $a3b1: BbicoKoTeMnepaTYPHaR III. HH3KoTeMncp~TypHaR /111/ 
H npoMe~YT04HaR /11/ . HcclleAoBaH~e HOHHO~ npoB oA HM OCTH KpHCTan
nO B CSDS0 4(CDS) nO Ka3anO,4TO OH&.1, Ta t< M<e, Ka K HellS , Io1cnblTblBa 
lOT cyneplo10HHbli1 nepexOA npH T :: 412K, HO <1>saOBbll1 nepexOA B pal10He 
330K y CDS OTcYTcTeyeT . B HaCTOFtt.qeM coo6tqeHH&.1 np VltJOARTCFt pe 
aynbTaTbi c paBHHTenbHoro HaY4eHIo1Ft KpHcTannOrpa$1014e~ KHx oc06eHHo 
CTeH ¢Ida CHS H CDS S WHPOKOM TeMnepaTYPHOM &.1HTf peane OT 123 
AO 420K. 

2. KpHcTannbl CSHS04 J.1 Cs DS04 6blnH Bblpa~eHbI B CTaTJ.14eC KOM 

pe~J.1Me MeAneHHblM HC na peHJ.1eM paCTBopHTenR . CIo1HTea Bet.qeCTBa npo

BOAHnCR cneAYIO!14HM 06paaoH: 2H 2 804 + CS2 C03 ... 2CSJlS0 + Jl C0 .


4 2 3B cnY4ae COS HcnOllb30 Ba m1Cb Ael1TepHPOBaHHaR cepHan KHcnoTa, 

aaTeH Be~CC TBO nepeKpHC TannJ.130BblBanocb 10AHoKpaTHo/ B 0 20. KPH 

CTann~ CDS 6~nH AeHTep~poeaH~ Ha 70~ . Hc c neAoBan~cb MOHO
J.1 nonlo1KpHCTannH4eCKHe 06pa34b1: 06DeM MOHOt<p~CTannOB COC TaBnRn 

OT 0,0 1 AU 0,03 CM 3 • Hacca nonlo1KpHCTannOB - 40 r . 


3KcnepHMeHT ~ Ha MOHO Kplo1CTannax 6~nH B~nonHeH~ Ha HeHTpoHHOM 

AI.1!llpaKToMeTpe .IlH- 2 / 4 / , a nOIl~KpHCTann~4eCK~e 06pa34~ I.1CCneAOBa 

nHCb Ha He HTpOHHOM cneKTpOMeTpe KllCor-M / 5/ . 


3. H3HepeHHR AH¢!paK4J.10HHblX cnet<TpOB OT no nlo1KpHcTannoB CBS 
J.1 CDS 8 yt<a3aHHOM Bblwe HHTepsane TeMnepaTYP n03Bon lo1nl.1 YCTaHo
SHTb cneAy~~e ¢!aKTw. B HcxOAHOM COCTORHHI.1 npH KOMHaTHoH TeHne
paType l~a3a 111/ Ha60p HaMepeHHblx Me*nnOCKOCTHbiX PdCCTORHHH 
B CHS cooTBeTc TByeT peH1 reHOBCKI.1M KpHcTannorpa¢H4eCKI.1M AaHHblM,

l Ol
npJ.1eeAeHHblM a , a HMeHHO: KpHcTan nbl MOHOKnI.1HH~e, napaMeTpbl 3ne
MeH TapHo. g4e.KH - a= 7 ,304A; b = 5,810A; c = 5,491A; {3= 101, 5°; 
v= 228,31A3 j Z = 2 , n pOCTpaHC TBeHHafi r pynna - P2 / m. npH Harpe

1
a aHl.11.1 KDI.1CTanna npOHcxoAHT CT PYKTYPH~H ¢la30BbI~ nepeXOA e npoMe
*Y T0 4HYO ¢la3y II. TeMnepaTypa T2 nepexoAa III ... 11 ne*J.1T B HHTep
Bane 330+370K. OHa 3aBHCHT OT CKOPOCTH Harpeea 06pa3~a J.1 OT ero 
np~blC TOPJ.1J.1. npl.1 TeMnepa r ype T l ~ 414K Ha6n~AaeTcfl cynepHOHH bl l1 
n epexoA, KO TOPblH conpoBo~aeTcR e~e OAHOH nepeC TpoHKOH peweTKH 
C nOBblWeHJ.1eM CHMMeTpHH, nO- B_I1A"'~OMY, AO pOM6H ~ecKm1 I-1nl-1 TeTparo-

I 
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PHC . I. llH4lpaK~HoHHble cn eKTPbl OT 

n01tHKpHCTaJUIa CSHS04 npH T =:~l' il C,"SO, T " '5K = 4 15 , 380 , 3 11 K l~a3w 1,11, 111 
c o oTBeTcTBeHHo/.::~.Jt..... ~ 2•• ]0' 
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PHC . 2 . J]HQlpaKlJ,HOHllWe cneKTpbl OT N/I1nOJIHKpHCTannil CS( D O,7 H 0 ,3 )80" .~ ..npH T = 416 , 290K l~a3w I H II 
COOT lJeTCTBellllo/ . 

HanbHO~ . A~$paKUHo ~ H~e cneKTp~ np~ Ha r pe BaHHH nonHKpHc Ta nna , CO
OT BeT cT By~He 3THM Tpe M ¢a3aM /I,II,!!1/ C HS ,npHBeAe H~ Ha pHc .1. 

H3MepeH\.1R, Bbln OJ1H e HHble H8 nOI1 I1KpIo1C T aIlIle CDS. nOKa 3 am1, 4 TO 

npH KOMHa THO~ TeMneparype CT pYK Typa lToro coeAHHeHHR 6nH3Ka 
K crp yKType CHS B !l>a3e 11 , \.1 npl-! Har peBaHIoH1 CDS n epeCTpOl1KI-1 
peweTKIo1 He HauruoAaeTc fI BnnOTb AO Te,.mepa Typbl c yne p lo1o HHo r o nepe 
xDAa T = 412K la rt>a3Y II. OXnaMCAeH"e CDS AD 123K He a bl~a "nD 
CY14eCTBOBSHHfI HOBbiX CTpyKTypHblX nepexoAo B. TaK I-1,.1 06pa 30M,B OTlll-1

41-1e O T CHS B Ae~TepHpoBaHHOM KpHcTa nne 3 Toro coeAHHeHHfI Mbi 
Ha6n~AaeM TOflbKO ABe ¢a3b1: I H I I / p lo1c . 2/. 

nOcKoflbKy Aflfl CDS OTCy TCTBYI?T peHTreHOBCKj,le KpJ.1CTaflJ10rpa¢)l.1
4eCKIo1e AaHHble, nocneAHlI1e onpeAenRflHCb HeHTpOHorpa$ lI1 ~ ecKH. no 
Ha60py 64 oTpa*eHIo1~ OT MOHOKDJ.1CTanna CDS. H3MepeHHblx B ce4eHIo1RX 
( hko ) H ( hol). 06paooTaHHux MeToAoM HaHMeH bWIo1X KBaApaTOB H npo Ka
flH6pOBaHHblx no napaMcTpaM R4eHKH nOflHKpH CTaJ1J1H4eCKOro repMsHHR, 
yCTill'tOBJ1eHO, 4 TO B Q>a3 c LI KD HCTil llI1b1 CDS - MOHO KIl HHHble c n apa 
Mc rpOM" I n p" 29 3K /: ,, = 1.3 02/5/~ . b = 8 ,09 2/5/~, c = 3,834/5/a. 

{:3 = 98, 5/1/ °, V = 224,05)\;3, Z = 2 . C\l1CTeMaT Io1 4ecK Io1e no raCat·u,1f1 
oTpameHHH Y Ka3b1Ba~ T Ha B03MO*Hble npOCTpaHCTseHHble rpynn bl P2 1 

2 

10111101 P21 / m . Ha HeH TpoHorpaMMax OT nOI1HKDHCTannOB 060HX c oeAHHeHHH 
/KpoMe $a3b1 1/ npHCY TCTByeT OAH H AH$paK~HoHHbI~ n HK, He HHAH4H
PYI()I.qHYlCR no YKa3a HHblM Allf1 CHS 101 CDS Ha6apaM na paMeTpoB 3n e 
MeHTapHb/X fl4e e K. YCTaHoBfleHo, 4 TO Io1HT e HC HB HOCTb 3Toro nlo1Ka CIo1 I1b
HO 3aBHCHT OT BI1a* HOC TH 06pa34a , oAHaKo T04Hoe era npoHcxa~e

[ 

Hlo1e OCTaeTCR HeB biRCHeHHblM. 


4. KaK y)t(e OTMe4anOC b B pa50rax 1 1- S/.$aaOB bie nepeXOAbi B CHS 
HMe~T PRA oc06eHHocTe H, 06Hapy)t(HBa~lo1x MeTaCTa6HJ1 bHblH xapaKTe p 
npoMe~YTo4HO~ $a3Y I I . KpaTKo 0 6 cYAHM OCHOBHye pe3ynb TaT~ , nony
4eHHble HaMH nplo1 HccneAOBaHHH KJ.1 He THKIo1 $ a30BYX nepeXOAOB /50flee 
nOAP06H~e AaHHble AflA MOHOKplltCTa Il[lOB CHS H CDS 6YAy r ony6nlo1
KOBaHbI n03AHee/ . 

npH OXI1a~eH lo1 lo1 nOJ1Io1K p\l1C Ta nnOB ¢a30BblH nepexoA I ... I I npOHCXO
AH T Ge3 3aHeTHoro rHCTepe3Hca Ka K AI1R CHS . TaK Yo AI1R CDS . n po 
4ecc nepeXOAa CHS B $a3Y III CHIlb HO aaSHC HT OT BHe WHHX YCflOBI-1H: 
AllR nopowKa, npeABapl1TeIlbHO npor peT oro H XpaHRl1le r OCR B BaKYYMe, 
$a3a III np H oxna~eHHH He B03HIo1 Ka e T BnI10Tb AO 123K, TorAa KaK 
BO Blla*HQ~ aTMoc$epe nepeXQA II ...111 npoHc xoA HT fi blCTPO y*e npH 
KOMHaTHO~ TeMnepaType . npHCYT CTBHC BOA~ cy~ecTBeHHO BnHReT Ha 
KHHeT HKY nepeXQAa III ... II H B MQHOKpHC Tanne CHS . Ha r peBaHHe 
B IIc yxo~1 1 aTMOc$epe C OTHOCJ.1Tenb HO~ BIla)l(HOCTb lO r/J = 30% npIo1BOA l-tT 
K oBpa30BaHHIO HOBOH $ a3b1 II TonbKO B HeaHa4HTenb Ho~ 4a CTH 06beMa 
Kp lo1c Tanna, B 6oIlbwe~ *e 4aCTH o6beMa CTPYKTypa CTaHOB HTCR pa 3yno
pRAo4eH Ho~, nplo14 e M Io1HTeHCHBHOCTb AH¢paK4HoHH blX n HK OB $ a 3b1 I II 
cnaAaeT AO HYfl R TonbKO npH T . 360K. ECJ1 101 me Har peBaHHe BeAe TC fI 
npH r/J .". 100%, TO $a30BbI~ ne pexoA nOJ1HOCTblO 3aBepwae TCR' npH 
T~330K n paK TIo14 ec KH BO BceM 06beMe KpHC TanI1a, HO 101 B Ta KOM CllY
4ae MOHoKpHc Ta nIlH 4ecKoe COC TORH lo1 e pa apywa eTc R H Kp lo1c Tann pa3fiH
Bae TCA Ha 6110KH / p Hc.3/. 

.1011 15001 CsHS04 m... T. 293K
"'" 

PHc . 3 . ./J,H$pnKLI,IIOHllbJe cneKTpbI OT 
KpHCTaJlJla Cs 1180-1' Bo epxy: HC
XO~Hoe HOJlOKPUcTaJIIlH4.eCK o e co  ,,,,I 
CTORllHe lq,a3<l 111/ , OTpaJICeKHe T . 13]K 

OT nnOCKOCTU (hoo). BUH3Y: XPH
~. CTaJl1l nOCJte n e pCXOAol B ~a3Y II 
 "'" 
npH V' = 100%, npOH.:l OlUfJO pa36He

,~> 
,~.

HHe KPHCT<lJUt.:l 11.1 GJIOKI·I C n pOH3

B OnbHOH. OPIh!IITillutCf,. i1PI1 uarpe 

BaIlHJ.i D " cyxoH" 3TMocibcpc AHci>
p aKlI,HO HllaR KOlPTIt Ii a npaK 'rH~{eCKH dIAl 

OTCYTcTByeT . 3 
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Qa30B~e nepexOA~ e c ynep~OHHOe C OC T ORH~e Ka K B CliS, Ta K 
~ B CDS np~BoART, no Kpa~He~ Mepe. K 4acT~4HoMY pa3pyweH~~ pe
weTK ~ MOHOKp~C TannOB - ~HTeHC~BHOCTb A~$paK~HoHH~X n~KOB $a3~ I 
He3Ha4~TenbHa, np~ oxna~eH~~ Kp~cTann~ pa36~Ba~TcR Ha Mel1K~e 

6noK~ c npo~3Bonb Ho~ op~eH Ta ~~eH K pHcTanno rpa~~4ecKHx oceH . 

5. npoBeAeHH~e B HacToR~eH pa60Te HeHTpoHorpa~H4ecKHe HCcne
AOBaHHR nOKa3an~ cneAy~ee . Kp~cTann~ CHS npH HarpeBaHHH /Ha
4HHaR c KOMHaTHOH T eMnepaTYp~/ ~cn~T~Ba~T ABa C T PYKTYPH~X nepexo
Aa II I .. 11 .. 1, nocneAHHI1 1013 KOTOP~X npH T} ... 414K RBnReTCR nepe
XOAOM B cynepHoHHoe COC TORHlo1e 121. Kplo1cTanl1~ CDS ~Mek)T B TeM
nepaTYPHOM HHTepeane 123~420K Tonb KO OAHH CTPYKTYPH~H nepeXOA 
np" 	 T= 412K. 

KpVlcTaIll1or pallH14ecKHe AaHHble ~a3 II CAS 11 CDS I1AeHTI14H~, 
T. e . cynepVlOHH~11 nepeXOA B 060HX KpHCTannax npOVlC XOAHT 1013 OAHo r o 

COCTORHHR . 3IleMeHTa pHble R4eHKI1 ~a3 III VI II CHS H ~a3 II 101 I 

CHS H CDS CHnbHO OTIlH4alOTCR APyr OT APyra, 101 AIlR OCYllleCTBne

HiIIR cooTB eTcTBY~Io1X $a30Bblx nepeXOAOB Tpe6yoTc A 3Ha411TeIlbH~e 


CMe~eHVlR aTOMOS. Ha KHHeTIo1KY $a30BblX nepeXOAOB c~eCTBeHHoe BIlHR

Hille OKa3b1BaeT aAcop6V1poeaHHaR BOAa . 


ABTOPbI finarOAapHbI A . H.6apaHoBY H O. M. Oc TaHesH4Y 3a none3H~e 
06cYAAeHHR . 
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6anarypoB A.M. ~ AP. 14-84-536 
HOBwe Kp~cTannorpa~H4ecK~e AaHHwe ° Qa30BWX nepeXQAax 
B rHApo- ~ AeHTepocynb~aTe ue3~A 

MeTQAOM A~paKUHH HeHTpoHoB lepeMftnponeTHaA MeTOAHKS c~eMKH MOHO
H nOft~KpHCTsnnH~eCKHX 06pa3uoB, cneKTpoMeTp KACOr-H H A~paKTOMeTp nH-2. 
yCTal10BIleHHWe Ha pesKTope H6P-2 fla6opaTopHH HeHTpoHHOH ¢I~3HKH OH1HII Hccne
AOBaHW ~a30ewe nepexQAw e KpHCTannax CsH~ H C8~oB AHanS30He TeHnepaTyp 
123+!t20K yCTaHOBneHO cY'UtecT8oaaHHe Tpex II, II H Ill/ ¢la3 CsHSO. lot AByx 
/1,11/ ~a3 CSOSO: II - BWCOKOTeMnepaTypHaA cynepHOHHaR. II - npoMe*yT()\-IHaA. 
III - HH3KoTeHnepaTYPHaR/. A~paKu~oHHwe cneKTpw yKa3wBaOT Ha e03MO*HYO 
HAeHTH4HQCT b KPHCTSnftH4CCKHX CTPYKTYP ¢la3 II Anft o6oHx COeA~HeHHH. Onpe
Ae.neHW Kp~cTall1lOrpa¢lH4ecKHe AaHHwe ¢la3w II AnR CsOSO.: a .. 7,302/51, b_ 
., 8.092/51, c'" 3.83415/. p - 98,S/1/°, 2. .. 2 , B03,",O*Hue npoCTpSHCTBeHHwe 
rpynnw - P2l/m Hnlll P21 IMoHoKn~HHwe/. 0 CsHSO. O~3a II - MeTacTa5HnbHaA . 
YCTaHOBneHa CHflbHaA 3aB~C~MOC'b KHHeT~KH nepexQAa III ·11 OT KOflH4eCTBa 
aAcop6~POBaHHO~ 06pa3uOM BOAw. 

Pa60Ta BwnonHeua B Jla6op"ToPH~ HeHTpoHHOH QH3HKH OIo1f1H. 

CooO.eHHe 06be~KHeHHoro HHCTHTYT8 HAepHWX Hccne~oBaKH~. DYOHa 19B4 

nepeBOA O.C.BHHorpaAoBoH 

Balagurov A.H. et al . 14-8!t-536 
New Crystallographic Data on Phase Tsansitions in Hydro-
and Deuterosulphate of Cesium 

The phase transitions in the crystalline compounds CsHSO.and CsDSO" 
were i nvestlqated by th~ neutron diffraction method (making use of the 
time-of-fllght spectr~ter DN-2 installed at the IBR-2 reactor of LNP, 
JINR). The existence is established of three (1,11.111) phases in CsHSO. 
and two in CaOSO" in the 123-420K temperature range (I - superionic. high
temperature; II - intermediate; II I - low temperature phases). The diffrac
tion diagram~ point to a possible identity of crystal structure in the 
phases ·11 for the both compounds. The unit cell parameters are determined 
for the phase" of CeOSO.: a - 7.302/51, b = 8.092/51, c - 3.834/51, 
fj - 98.5/1fO. & - 2; the space group is P2 t /m or P2 1 0 In CsHSO" the 
phase II Is metastable. A strong correlation between the kinetics of the 
transition I II .11 dnd the quantity of the adsorbed ""ater is established. 

Thf! investi9<1tion has been performed at the laboratory of Neutron 

Physics, JINR. 
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