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A specific heat study of (Lil-xKx)2SO4 - LKS - mixed crystals has been made in a wide 
concentration range x covering the temperatureran+ge 300-800 K. The phase diagram was 
determined. It is shown that a variation of the Li :K concentration changes the critical be- 
haviour of the specific heat. The results are discussed in terms of scattering mechanisms of 
energy carriers. 

Since the  d iscovery  of an i n c o m m e n s u r a t e  phase  t rans i t ion and the fe r ro-  
e las t ic i ty  in LiKSO4 crystals  [1-4], an increas ing  interest  has ar isen for this 
crystal  as well  as for  o ther  m e m b e r s  of  MIMUBX4 family. 

L i th ium p o t a s s i u m  su lpha te  crystals  undergo  two phase  transi t ions above 
r o o m  t e m p e r a t u r e  at about  T1 = 705 K [5] and Tz = 950 K [6]. Below 708 K 

the  crystal  s t ruc tu re  be longs  to space  g roup  P6~, above TI the crystal  struc- 
tu re  has o r t h o r h o m b i c  symmet ry  with Pc21n space  group.  The  crystal  struc- 

tu re  of  the high t e m p e r a t u r e  phase  above T2 exhibits ei ther  the space  g roup  
P 6 g n m c  or that  of  P63rnc. 

The  studies of  t he rm a l  p rope r t i e s  a round  the high t e m p e r a t u r e  fer roelas-  
tic phase  t rans i t ion at 7"1 = 705 K drew our a t ten t ion  [7, 8]. 

In the p re sen t  pape r ,  we r e p o r t  the the rma l  p rope r t i e s  of the solid solu- 

t ions (Lil_xKx)2SO4 with (x = 0.1, 0.15, ..., 0.5). The  m e a s u r e m e n t s  were  car-  
r ied out  in the vicinity of  high t e m p e r a t u r e  phase  transi t ion at 7"1. 
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Experimental 

Single crystals of (Li l -xKx)2804 have been grown isothermally at 315 K by 
the dynamical method from aquous solutions containing Li2SO4 and K2SO4 
in the appropriate stiochiometric ratios. 

The specific heat was measured in the temperature range 300-800 K 
using a Perkin-Elmer DSC7 differential scanning calorimeter. The melting 
points of indium and tin were used to calibrate the DSC in terms of 
temperature and heat of fusion. Sapphire was used as the standard refer- 
ence [9-11] for the specific heat determination. 

Results and discussions 

The phase transition of some ferroelectric solid solutions becomes more 
and more diffusive when the concentration of one component is increased. 

The results of specific heat Cp of (Lil-xKx)2SO4 for different values of x 
are presented in Fig. (1). 
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Fig. 1 Temperature dependence of the specific heat for (Lil-xK~)2SO4 crystals for different 
values of x 
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A clear anomaly in C e appeared in the neighbourhood of T1 and another 
less pronounced at 433.4 K and 451 K, for x = 0.1 and 0.15, respectively. 

The results of Ce measurements support the previously published data [4, 
12]. 

From Fig. (2) it  is clear that the transition temperatures Tel and Tcz are 
shifted towards higher temperatures as a result of increase ofx. 
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Fig. 2 Transition temperatures as a function of the concentration x in of (Lil-xKx)2SO4 crystals 

At the transition temperature the arrangement of ions becomes less or- 
dered and the compound is said to undergo an order-disorder transition. 

Figure (3) presents the concentration dependence of the changes in 
entropy AS(To) and enthalpy AH(T~) of (Li l -xKx)2SO4 a t  the transition 
temperature To 

The higher values of AH and AS for x = 0.4 (Fig. (3)) relative to the 
values of LiKSO4 suggest the existence of well defined compounds, in good 
agreement with X-ray data. 

The thermal properties of crystals of (Lil-xK~)2SO4 were found to be cor- 
related with the concentration of the Li and K content. 

Lithium potassium sulphate crystals exhibit a tridymite type structure, 
with alternating SO4 z- and LiO 2- coordination tetrahedra. 

In LiKSO4 there are three different orientations of the tetrahedra with 
respect to the threefold axis. 

Since the radius of the Li + ion is smaller than that of the K + ion, an ef- 
fect of the Li ion concentration on the ordering of the SO4 z- tetrahedra can 
be expected. This effect is evident from an entropy change at the phase tran- 
sition. 
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Fig. 3 The concentration dependence of the changes in entropy AS ( Tc ) and enthalpy AH ( Tc ) 
of (Lil-xlG)2SO4 e~tals at transition temperatures Tc 

Incommensurate phases are highly sensitive to the presence of defects 
[13]. Therefore the understanding of the properties of IC systems requires 
the study of the influence of defects. The behaviour of Ce(T) for different 
stoichiometric ratios in the incommensurate phases of (Lil-xKx)2SO4 is more 
sensitive to the presence of defects. 

Two of the authors (M. E. K. and A. E. H.) would like to thank Professor Dr. B. 

Hilczer, IFM, PAN, Poznan, Poland, for helpful discussions. 
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Zusammenfassung  - -  Bei Temperaturen zwischen 300 und 800 K wurde ftir einen breiten 
Konzentrationsbereich fi~r x die spezifische W.~irme yon (Lil-xKx)2SO4-Mischkristallen unter- 
sucht und das entsprechende Phasendiagramm erstellt. Es wurde gezeigt, dab eine .~nderung 
des Verhiiltnisses Li+:K + auch das kritische Verhalten der spezifischen W~irme ver~indert. 
Die Ergebnisse werden hinsichtlich yon Sreuungsmechanismen der Energietr~iger diskutiert. 
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