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Report: 

 

Experiment outline: 

Cr doped UO2 is an accident tolerant nuclear fuel used for nuclear power generation in European 

and global reactors. The experiment sort to examine Cr doped UO2 samples with variable Cr 

concentrations prepared at constant oxygen potential as powders and single crystals using high-

resolution synchrotron X-ray diffraction and spectroscopy (XANES) under ambient conditions 

at BM20 ROBL. High resolution structural models of the Cr doped UO2 system above and below 

the Cr solubility limit and particularly understand the mechanism of Cr incorporation w.r.t 

changes to lattice parameters, crystal structure and redox states in powder samples were targeted 

as the aim.  

 

Experimental outcome 



 

High resolution structural models were obtained for Cr doped UO2 above and below the 

solubility limit with doping amounts of 0, 250 , 500, 750, 1250, 1750 and 2250 ppm. The models 

obtained, via modelling the high resolution powder diffraction data and using the Rietveld 

method produced significant insight into the changes of the lattice structure. This has not been 

achieved before previously. The figure below illustrates the trend of lattice parameter w.r.t to 

Cr doping content. The results of this investigation are bing prepared for publication.  

 

 

 

Figure: Lattice volume as a function of Cr doping in UO2 from Rietveld refinments against high 

resolution powder X-ray diffraction. 
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