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The unit cell parameters of potassium chromate were determined between 56 and 880~ 
from high temperature X-ray powder data and the thermal expansion parameters were 
derived. These were compared with those of potassium sulphate. 

As a continuation of earlier studies on the nature of the phase transformations in 
Na2CrO4 [1], work on the thermal expansion and phase transformation in anhydrous 
K2CrO 4 is reported. It is known that K2CrO4, which has a ~-K2SO 4 type structure at 
room temperature (space group Pmcn), assumes a hexagonal structure of Na2SO 4 
(1) type when heated above 663 ~ [2]. Accurate cell data and X-ray powder data at 
room temperature and 705 ~ are available in ASTM 15-365 and 15-359. The results 
obtained now are compared with those on K2SO 4 to determine the extent of simi- 
larity between them. 

Experimental 

The experimental technique used was the same as that described earlier [1]. X-ray 
powder patterns at 56, 154, 257, 358, 446, 640, 705, 738, 850 and 888 ~ were re- 
corded. (The temperature measurements have an error of about 1 -3  deg.) The d values 
obtained have been least square fitted to arrive at the lattice parameters of the ortho- 
rhombic and hexagonal forms at these temperatures and are plotted with their ESD's 
(Fig. 1). At  high temperatures the ESD's are larger because of the weakening of some 
of the X-ray reflections and a consequent reduction in the number of observables used 
in the least square process. 

Results and discussion 

As seen in Fig. 1, the thermal expansions for ao and bo/V-3 are linear. The expan- 
sion for co consists of 2 linear portions, one below and the other above 350 ~ After 
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F~. 1 The thermal expansion of K2CrO 4 

the phase transformation, aH and c H expand almost linearly, and there is atso a 
smooth change-over of bo/~r3 to a H and c o to c/./ across the critical temperature. 
The values obtained for the expansion coefficients using the slopes of least square 
fitted straight lines are % Bb, ortho ---- 2.44 �9 10 - 3 ,  % Bc, ortr~o (below 350 ~ --- 
= 1.68 �9 10 - 3  aRd % Be, ortho (above 350 ~ = 22.13 �9 10 ~3. These values are not 
calculated for the high-temperature phase because of the large ESD's in the a H and C H 
values. 

By and large, this thermal expansion behaviour of K2CrO 4 appears similar to that 
of K2SO 4, but there is a significant difference in the expansions of a o and b o. Whereas 
in  ~-K2S04, a 0 and b 0 expand in the same proportion (tl'ie straight lines are nearly 
parallel) [3], here we found that b 0 alone is expanding faster and the bo/V-3 values 
near the transition temperature continuously approach the values of a H. It is probable 
that the high order-disorder kind of transition found in K2S04 [4] may be less in 
this case. However, an accurate redetermination of the thermal expansion of K2SO 4 
and an accurate structure analysis of K2CrO 4 in both the low- and the high-tempera- 
ture form is essential for a critical assessment of the above conclusion. 

~ -X- ak 

I sincerely thank Dr. K. S. Venkateswarlu for his keen interest and support, Dr. A. C. Momin 
for his help in collecting the X-ray data, and Mr. K. V. Muralidharan for computer calculations. 

J. Thermal Anal. 29, 1984 



AMIRTHALINGAM: THERMAL EXPANSION IN K2CrO 4 599 

References 

1 V. Amirthalingam and K. S. Venkateswarlu, 
Thermochim. Acta, 58 (1982) 107. 

2 Carl Pistorins, Z. Phys. Chem., (New Series), 
35 (1962) 109. 

3 H. F. Fischmeister, Monatsh. Chem., 93 
(1962) 420. 

4 A. J. Van der Berg and F. Tuinstra, Acta 
Cryst., B 34 (1978) 3177, 

J. Thermal Anal. 29, 1984 


