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Report: 
The main objective of the research was to collect high-resolution powder diffraction data on 
selected uranyl sulfate minerals to provide more structural information on their unknown 
crystal structures. We have collected data for 3 natural uranyl sulfates – jáchymovite, 
johannite and rabejacite. They were chosen from the broader selection, but else phases were 
found to be not quite stable after grinding. 

There are considerable difficulties arising from the complexity of the crystal structures 
of these phases and for dominant U-scattering power. For these reasons the data obtained 
from the experimental setting of the beamline BM-20 are not sufficient for solving the 
structures of jáchymovite (found to be a mixture of two phases, probably) and rabejacite, ab-
initio. However, the new unit-cell parameters for both phases are proposed and currently are  
under evaluation. In case of johannite, the Rietveld refinement of its crystal structure was 
carried out, regarding Mg contents entering the cationic site instead of Cu. Results are 
acceptable and will be published along with the chemical/structural characterization of 
johannite samples from different environments (Plášil et al. in prep.). 

Besides these three phases, an additional set of samples were measured. The set 
consists of UO2

2+ containing natural phases (J. Plášil), two minerals from the Cu-Se system 
(J. Plášil) and two samples of pharmaceutical phases (Dr. Hušák). Most promising results 
carried out an diffraction experiment on the naturally occurring U(HAsO4)2(H2O)4 (Fig. 1). 

 



 

 
Fig. 1. The final plot from the Rietveld refinement of the new unnamed mineral from 
Jáchymov, Czech Republic. The data were collected from the mixture, consisting mainly of 
the new mineral, arsenolite (Bragg reflections bars above those belonging to new mineral) 
and else, unidentified mineral phase (positive maxima in the difference plot).   

 
The proposal for approval this phase as a new mineral is now prepared to be submitted to the 
CNMNC of the International Mineralogical Association. Powder diffraction data were further 
collected for widenmannite, an unique Pb-UO2

2+ carbonate. Its crystal structure is now under 
evaluation (in combination with PED/TEM). The crystal structure of flavine2 (10-
Methylisoalloxazine 5-oxide), one of the pharmaceutical phases measured, has been 
published yet in Acta Crystallographica E (Rohlíček et al. 2010): 
 
The title compound [systematic name: 10-methylbenzo[g]-pteridine-2,4(3H,10H)-dione 5-
oxide], C11H8N4O3, consists of a large rigid isoalloxazine group which is approximately 
planar (r.m.s. deviation = 0.037 Å). In the crystal, intermolecular N–H…O hydrogen bonds 
link the molecules into centrosymmetric dimers. Dimers related by translation along the c 
axis form stacks through π–π interactions [centroid–centroid distances = 3.560 (5) and 3.542 
(5) Å]. Weak intermolecular C–H…O interactions further consolidate the crystal packing. 
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