05. PHYSICAL PROPERTIES AND STRUCTURE

05.1-19 PEE% FHOBCKOE NCCIEINOBAHIE BOIH,
AKTVBIPOBAHHOV 2JIEKTPOXINVIECKIM CICCOBLOM
A.B.Hucenes, I/ngcymcmﬁ YHEBEDCHTET HM.A.A,
KnawoBa. A.0Memm@c, VHCTHTYT 36eMHOH# KODH

CO AH CCCP. Hpxryrey. CCCP,

JeTHkoB ¥ np./lorn.AH CCCP, ©.206,c.964,
1972 T./00KRazgmd, 9TO BONA ¥ BOIHHE DAaCTBODH,
aXTEBEDOBaHHHE HArpemBapyeM mo 200-400°C mox
napierdeym 200-400 amv, IIp¥ HODMBJIBHHX YCJIOBUAX
¥ H30JAIMH OT BHENHAX BO3TeHACTBAY HaXOmATCA B
MeTaCTaCRIBHEOM COCTOSHYA ,XapaKTepU3yACs HOBHMY
(mzEro~xuMuYeCKEMY CcBoficTBaME. MeTacTalminHOe
COCTOAHAE axTEBYDOBAHHHX BOIHHX CHCTEM o0yC—
JIOBJIGHO HEJFUY#EM B HEX MOJIEKYJAADHO-HOHHHX ac-—
commaTos H30T-0H™, B XKOTODHX BONCDOIHHE CBA3Y
C XODOHO BHDAXEHHO# TeTpa3sIpasbHOR ODHEHTAIE~
e# o6pazynT DaCIMDEHHYD TeTDa3LPAaJIbHYH JHI0—
nomoCHYX CTDYKTYDY, B CETOUHHX MECTaX KOoTopo#
HaXO0IATCA MOJIEKYJH BOIH,WQHH THIDOKCOHHL ¥ Ba-
KGHCEX Ha DacCTOSHEH 3,f s 8 IOJOCTE CTDYETY~
DH 33EATH MOJEKYJaMZ BQEH, yIAJICHBHNU OT CeTOY~
HHX Ha paccTofrud 3,9 A, ¥ FOHaMM IWIDCOKCHIA,
CBA3AHHAMA C ceioqﬁmm HOHaMY THIDOKCOHEA Ha
paccrogHmy 2,3 A,

Hon mefcTeyeM ¢aa0OT0 IOTOKA DEHTTEHCBC-
xux $OTOHOB, OCpa3yeMHX B OpPOLIECCE DETrHCcTpa-
gy FRQPaKIMOHEEOHR KapTWHH,CTPYKTIYDa SKTUBEDO—
BEHHOY BOIH U3MEHAETCA B OCHOBHOM 38 CUeT Ie-—
pepacipele/ieHusI CETOUHHX ¥ LOOJOCTHHX UaCTHI(:
KOODIMHAITHOHHOE WHCJO, ,ONpEeeAnEee TWCA0 KO-
HOB Ha paccrosmmy 2,3 A, yMeHpmaeTcd oT 4,9
o I,4; KOOp?EaH,EIOHHOS TACJO MOJEKYJ HA gac—
croarwy 3,1 A, ymesmumsaeTcs oT 2,1 mo 4,3,
Taxoe IepepachpenesieEde YacTEL, IPOHCXOIET
BCJASACTEUE OCDa30BAHMA U3 HOHOB MoJerya Hol
¥ nepexons HX B BAKAHTHHE CETOUHHE MecTa XH
B BOIe 00pasyeTcs CTDYKTYDa HCXOZHOH, mic—
TAJIWPOBAHHOY BOIH. MeTacTaduiIbHOE COCTOS-

HEE BOTH LOIy9aeTcd Takke IyTeM ax—
TRBGOYY BOTH @ €€ DACTBODOB BJEKTDOXUNITECHAM
CIIoco6oM.

Hamy 1IpoBEmEHO HCCJAENOBAHWE CTDPYKTYDH Ood—
KHETO HODATKA sJeKTPOXEMAYECEW aKTUBUAPOBAHHOH
IVCTRILIMDOBAHHOR BOIH,K0TODag 08pasyeTcs IOX
IeficTBHEM IIeDEMEHHOTO BAEKTDPRISCKOT0 IOJI,CO0—
3EAHHEOTO C IOMOMWED IBYX KOSKCUAJEHHX IMIMEI—
poB ¥3 Hepmasewme# cTasm,BRINIEHHHX B CETH: C
HanpaxeHdeM <20 B, Ec/w Ha BHemHWE IRMEID
gepes IWOL LIOJaeTCs HONCRHWTENLHHE IOTEHIWAJ,
TO BO BHYTDEHHA# IWIMHEID 49epe3 €T0 OTBEDCTAS
mocTymaeT leyioyHad Boza ¢ pH 8-8,5; mpw 06—
PaTHOM BRINYEHWH IUONA 00pasyeTCHa IOUKHCJIEH-
Has Boza ¢ pH 5-6. Mcxomgas BoZa mmeeT pH
OKOJIC 6,5.

KpupHe paccedHAd OT GETWBWDOBIHHOE BOIH
380WCAHH C HOMONBL METOIWKA DPEHTTEHOCTDYRTY-
PHOTO aHaj¥3a RAIKOCTY ,KOTOpasd ACKINYSET B
o0reMHO# BOIEe MEEMOJEKYJADHHE KOJECaEus aTo-
MOB MOJEryJH H20 B 0C6a13CTD 33TODMOREHHOH
TPaECJHAINA , MOJEKYAIDHOE LABJIEHWE NOBEDXHO-
CTHOT'O CJOA ¥ arTWBHHE IEHTDH T'DaHATHHY C
BOLO# cpemn.

KprBHe paccesdHus CIeOyomEe ONHA 38 Ipy—
Tof C sKCIOBMIEe# 2,5 4. OXABAIHCEH OJW3KH
Ipyr EPYTY B IOpONOJKEEFE 5 9, Kax InA mesod-—
HOH#, TaK F IJA HOIKWCJEHHO# BOIH.

Oypre—~-aHaI¥3 KDEBHX WHTEHCHEBHOCTH ICKa-
SHBAET, YTO BJIEKTPOXUMAYECKN ASXTUREDOBAHHAHA
BOZa XapaxKTepusyeTed CRATOR TeTpasipasibHOoR
JBIOLIONOCHOH yOaXOBKOH ¢ KOODIWHAIMOHHEM TH-—
CJIOM OJH3K¥M K 4 ¥ ¢ OONOCTHEME MOJEKYJaMy .

B nmomrwmcreHHOE BOLE DACCTOAHWE Me MOJA;SK%—-
JaME cocTamuader 2,7 A,3 BOenouHo#2,8 4.
MEeJOUHOE BOFEe YHACIO IOJOCTHHX YaCTHI[ HECKO-
JBKO BHEE,9eM B IOIKHECIEHHO¥ BOHE.Pe3y mTaTH
WCCXENOBARNS CBHIETENLCTEYRT,IT0 aKTHEHDOBAH-
HHE CDEemH OTHEYSNTCA MEEITY CO00¥ ¥ OT HCXOI—
HO¥#, TWCTRJIADOBAHHOR BOIH.
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05.1-20 0D STRUCTURES AND PHASE TRANSITION,
By K,-0, Backhaus, Central Institute of phys~
ical Chemistry, Academy of Sciences of the
G.D.Rs, Berlin.

In crystals near the transition point offen
stacking faults and/or polysynthetic twinning
appear during phase transition processes., The
discussion of phase transition mechanism pre~
supposes & detailed analysis of the struciture
within the transition region. Diffuse streaks
on X-ray diffraction patterms indicate the
breakdown of space group symmetry. In certain
cases the symmetry of these crystals can be
described by OD groupoids according to K.Dorn-
berger-Schiff. Crystals with common symmetry
properties belong to a family of OD structur-
es, They differ in the relative arrangement of
their building units (layers, rods or blocks).
In most cases the ordered phases change thelr
space group symmebry after the phase transi-
tion. If they belong to an 0D groupoid family,
the symmetry of the OD layers and layer pairs
remains unchanged. This occurs for the ordered
structures (in most cases of meximum degree of
order, MDO structures afler Dornberger—-Schiff)
as well as for disordered crystals near the
transition point within the transition region.
This holds for polytypic transition. Anothgr
kind of phese transition of OD structures is
characterized by & change of the symmetry of
the OD layers as it appears during dehydroxy-
lation processes in layer gilicates, Examples
are ZnS (first kind) and muscovite (second
kind).

05. 1-21 POLYMORPHISM AND PHASE TRANSITIONS OF HEXA-
HALOGENOTELLURATES(IV) AzTeXe (A=K, Rb; X=Br, I) IN THE
TEMPERATURE RANGE 12-473 K. By W. Abriel, Institut fiir
Anorganische Chemie der Universitadt, Callimstr. 9
D-3000 Hannover, Germany F.R.
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Compounds with hexahalogeno-complexes and the general
formula A2MXe show an antifluorit like arrangement of
cations and anions as a rule. Phase transitions from
the cubic (high temperature) form with the K,PtCls type
structure to structures with lower symmetry allow a
more efficient packing, especially when the anions are
comparatively large. Considering compounds RbaTeXs (X=
Br, I) there are two different ways of symmetry reduc-
tion. Below 340 K the Fm3m structure of Rb,Telg trans-
forms into a tetragonally distorted structure, space
group P4/mnc (Abriel, Mat. Res. Bull. (1982) 17, 1341).
This second order phase transition is result of a soft-
ening of the A2g(X) rotary phonon corresponding with an
antiferrorotative tilt of the Telg-octahedra in adja-
cent (001) planes. In contrast the first (and only ?)
phase transition of Rb;TeBrg is shifted to very low
temperatures: The condensation of the T1¢(T) rotary
phonon at 45 K yields a ferrorotative displacement of
the TeBrg-octahedra. The space group symmetry is reduced
to I4/m (Abriel & Ihringer, J. Solid State Chem. (1984),
in press). K,TeBrg with a monoclinic P2,/n-structure
at 293 K (Brown, Can. J. Chem. (1964) 42, 2758) shows
the high temperature structures like Rb,Tels: The tet-
ragonal P4/mnc B-phase above 410 K and the cubic Fm3m
a-phase above 445 K (Abriel, Mat. Res. Bull. (1983) 18
1419; Abriel, Mat. Res. Bull. (1984) 19, Nr. 3).

Fig. 1 shows the group-subgroup relations of the space
groups of the corresponding phases.

The investigations were carried ocut by X-ray diffrac-
tion methods on powders (12-480 K) and single crystals
(160-463 K).

The results are discussed from the lattice dynamical
point of view.
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Fig. 1: Group-subgroup relations of the spacegroups of
the corresponding ApTeXs phases.

05.1-22 MECHANISM OF PHASE TRANSFORMATION IN
ZnS, ZnxCdj.xS AND 2ZnyMn;_,S: A THREE PARAM-
ETER MODEL. By M.T. Sebastian and P. Krishna
Physics Department, Banaras Hindu University,
Varanasi 221005, India.

Single crystals of 2H 2nS when annealed at an
elevated temperature undergo solid state
transformation to a disordered twinned 3C
structure by the non-random insertion of
deformation faults preferentially at two
layer spacings. Many of the resulting 3C
structures show an enhancement of intensity
near the 6H positions and some 2H crystals
even transform to 3C through an intermediate
6H phase. It is observed that solid solutions
of ZnS with small amounts of CdS or MnS pre-
dominantly display the 2H-6H transformation.
The mechanism of polytype transformations and
the type of faults involved were studied by
quenching the crystals in an intermediate
state and examining the structure by X-ray
diffraction methods. One obtains a one-
dimensionally disordered structure containing
a non-random distribution of faults. The
theory of X-~ray diffraction from one-dimen-
sionally disordered close-packed structures is
highly developed, but assumes a random distri-
bution of faults and a small fault probabil-
ity. Both these assumptions breakdown when
studying polytype structures undergoing
phase-transformation.

The 2H-6H transformation in ZnyCd;_,S and
ZnyMny_. 5 is found to occur by the non-random
insertion of deformation faults with a high
probability (fR) of occurrence at three layer
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separations and a low probability () of
occurrence at larger separations. The result-
ing 6H structure, however, shows an enhance-
ment of diffracted intensity in positions
corresponding to 3C reflectlons, indicating
that the probability (¥ ) of faulting at two-
layer separations is not negligible. The
2H-3C transformation in these materials

occurs by the non-random insertion of defor-
mation faults with ¥y >>X and > % . We have
therefore developed a three-parameter theoret-—
ical model to compute the diffracted inten-
sity along the 10.L row of crystals undergoing
such transformations and predict the diffra-
ction effects for various values of X ,

and ¥ .« These theoretically predicted inten-
sity profiles are compared with those
experimentally recorded on a single crystal
diffractometer from (i) 2H Zny Cd1-xS and

Zny ¥Mn,_,S crystals partially transformed
to 6H and (11) 2H 2nS crystals partially
transformed to 3C.

t is found that the observed intensity
profiles correspond to a suitable addition
of the intensities calculated separately
for the 2H-3C and 2H-6H transformations
indicating that these occur simultaneously
in different regions of the same single
crystal.

05.1-23 THE EFFECT OF d-ELEMENTS ON THE
STRUCTURAT, TRANSFORMATIONS IN TiNi. By A.G.
Khundzhua and M.I.Zakharova, Faculty of
Physics, Moscow State University, Moscow,
TSSR.

High temperature phase of NiEOTiSO—XMX

( %= 3-5; M = Zr, Hf, b, Mo, Mn ) has been
studied by means of transmission electron mic—
roscopy and monocrystal X-ray analysis. The
martensitic transformation B2~+B2 + B19'+B19°*
was observed in +the N150T1462r4 and

Ni.~Ti HY alloys. Zr and Hf substitu-
507"46,5773,5
ted for Ti lead to MS point decrease to 300

K and 270 X correspondingly. Nb, Mo, Mn sub-
stituted for Ti stabilize the high tempera-
ture B2-phase and martensitic transformation
was not observed on cooling from 300 K to
120 K. The annealing of aslloys NiEOTi46Nb4’
NiEOTi46MO4’ NiBOTi46MD4 at 62% K leads to
the formation of X-phase. Contrary to previ-
ocus results, however, the crystal structure
of X-phase is interpreted as rhombohedral
with lattice constants a=6.7 A, AL =1149. The
orientation relationships between B2~ and
X-phase was found to be
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