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Report: 
 
 
Phase transition studies of the large family of compounds AM2O7 are of a significant interest for two major 
reasons. The first is the very low or negative thermal expansion of the high temperature (HT) cubic 
modification. This phase has Pa3  symmetry and unit cell parameter ac ~ 8.7 Å. The second, is the existence 
of commensurate and incommensurate modulated cubic low temperature (LT) modifications with unit cell 
parameter a'c = 3 x ac. Experimental evidence of an incommensurate-commensurate phase transition for the 
LT cubic modification were reported in ZrP2O7 using electron diffraction work. On the other hand, the 
structural investigation of ZrP2O7 based on neutron powder diffraction points to the existence of a cubic LT 
modification similar to that observed in ZrV2O7 over a wide range of temperature from 20oC to 290oC. All 
these data point to an elaborate system of phase transitions close to the LT modification. The most interesting 
phase transformations relate to ZrP2O7 and this has been the subject of our present study. 
 
 
Taken into account our earlier powder diffraction results as well as the published data, we can expect at least 
three phase transitions for ZrP2O7 at different temperatures. The first transition from the HT (space group 
Pa3 , ac = 8.72 Å) cubic modification is to an LT cubic modification with commensurate modulated structure 
(space group Pa3 , a'c = 3×ac ~24.72 Å). A second phase transition is presumed to take place from the LT 
cubic commensurate structure to an incommensurate one. The third one should take place between the LT 
cubic modification (with commensurate or incommensurate modulated structure) and the commensurate 
modulated orthorhombic modification observed at room temperature.  



 

 

 
We have carried out a series of data collections with the MAR345 area detector above room temperature 
using high quality single crystals. Fig 1 shows images collected during a thermal cycle from room 
temperature to above the HT cubic modification and lowered again to room temperature. The images reveal 
the appearance of many additional reflection in the diffraction pattern, suggesting the presence of a modulated 
phase. 
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