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05.1-33 LOW-TEMPERATURE PHASE TRANSITION IN LiCsso4 . 

By P.E.Tomaszewski, A.Pietraszko and K.£ukaszewicz, 
Institute for Low Temperature and Structure Research, 
Pol ish Academy of Sciences, Wroc~aw, Poland 

The alkali metal 1 ithium sulphates, MeLiS04 , con-

,stiture an important group of materials with interesting 
ferroelectric and ferroelastic properties. Orthorhombic 
LiCsso 4 has been observed to undergo a structural pure 

ferroelastic, typical second-order phase transition 
at 203 K. The ferroelastic behaviour similar to that ob
served in LiNH4so4 and LiKS0 4 has been investigated in 

same detail. The monoclinic angle in the low-temperature 
phase has been interpreted as an order parameter-; tts 
temperature variation in the range of two degrees below 
Tc agrees very well 1vith predictions of Landau theory. 

Lattice parameters have been determined as a fun
ction of the temperature in the range from 160 up to 
550 K by using the Bond single-crystal diffractometer 
and copper radiation. The monoclinic strain has been mea
sured by applying an attachement consisting of an addi
tional silicon crystal which has converted our diffracto
meter into a two-crystal spectrometer. On basis of obta
ined results the thermal expansion and strain tensor 
have been calculated. 

Optical inspection by means of a polarizing micro
scope with a special attachement applying a cold nitrogen 
flow indicates that in the monoclinic phase below 203 K 
the optical indicatrix rotates around the c-axis with 
decreasing temperature. The ferroelastic domains are cle
arly observable and their pattern changes with a lowering 
temperature in a very characteristic way contrary to 
that obseved in LiNH 4so4 and LiKS04 . 

05.1-34 THE PHASE TRANSITION AND THE DOMAIN STRUCTU-

RE FOR MIXED CRYSTALS CsxRb 1_xLiS04 . By A. Pietraszko, 

Institute for Low Temperature and Structure Research, 

50-950 Wroclaw, Poland. 

X-ray studies of CsLiso4 - RbLiso4 phase system have 

revealed successive structural phase transformations 

with ferroelastic and incommensurate phases. In our pre

vious paper we presented the X-ray structure analysis of 

the RbLiso 4 , cs 0.
5

Rb 0.
5

Liso4 and CsLiSo 4 crystals. New 

results has been obtained using X-ray analysis and optic

a I method at temperature range from 140 K to 600 K. It 

was found that for concentration of Cs ions above x=0.4, 

the intermediate monoclinic phase B existed at low tem

perature. For the phase B the ferroelastic structure 

along b axis was investigated. The observation of the 

monoclinic phase I I under polarizing microscope showed 

ferroelastic domain structure along c axis below the 

transition point which at low temperature gradualy 

disappeared. For small Cs concentration an additional 

intermediate ferroelectric - ferroelastic phases A and 

B' did appear. The domain structure of these phases is 

of typical mosaic pattern. Basing on the crystal struc

ture analysis and the temperature dependence of domain 

structure the phase transitions for CsxRb 1_xLiso4 mixed 

crystal have been discussed. The detected structural 

transformations are summarized in table 1. 

Table 1 

I I I I 
477 K 475 K 458 K 438 K 

I AI 8 A II RbLiS04 
Pcmn incomm. PZ1/c incomm. P2,fn 
abc ab5cS ab2cS ab5cSy a bey 

cs.25Rb.75 I 4s3 K 
8 

388 K B' 3l7 K II 

l Liso4 Pcmn P2,fc ? P2,fn 
abc ab2cS ab2ci3 abcy 

343 K 235 K 

Cs. 5Rb. 5 
I 8 B' 

LiS04 Pcmn P2
1
/c ? 

abc ab cS ab2ci3 

cs.75Rb.25 I 255 K B 

LiS04 Pcmn P2
1
/c 

abc ab cS 

Csliso4 203 K 
I 

l II 
Pcmn P2,fn 

abc a bey 

05.1-35 UNLmiTED SOLUBILITY BEHJEEN a-Na 2 C0 3 AND 
Na 2 S0 4 I STRUCTURES. By B.N. Mehrotra~ Institut fUr 
Kristallographie, Technische Rochschule Aachen, W. Germany. 
The phase diagram of sodium carbonate and sodium sul
phate has been investigated using X-ray and thermal 
methods, figure l. The high temperature modifications 
a-Na 2 C0 3, and Na 2SO"I sho\'1 complete solubility. Among 
lo\'1-temperature modifications NazSO"V, Fddd, does not 
form any solid solution, but y-NazC03, C 2/m, form limi
ted solid solution. A ne\'1 compound Burkeite, B, is 
also formed at lo\'1 temperature. 
Unlimited solubility of high modifications is also con
firmed by fusing the t\'lo compounds, and quenching at 
room temperature. The shortening of the c-axis is the 
evidence that co;- groups are oriented perpendicular to 
c-axis. The quenched high modification, I, reverts to 
III and Burkeite, B, after some time, figure 2. 


