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Many borates are interesting materials due to their unique physical properties, like glass-forming 
ability, non-linear optical properties, ionic conductivity, fluorescence or luminescence. Rare-earth 
orthoborates for instance are good candidates for laser applications and have been subject to 
numerous investigations. Because of their huge structural complexity, many aspects of borate 
crystallography remain to be unanswered. We addressed some of them in this study.  

The whole series of rare earth borates LnBO3 (Ln = Y, La, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, 
and Lu) has been synthesised in form of highly crystalline powders. These compounds were  
structurally characterized by Rietveld refinements based on lab X-ray data. Two of these borates, 
DyBO3 and GdBO3, were further investigated using synchrotron data, which was collected to allow 
for answering of open questions of the study (beamline B2, λ = 0.527076 Å, Ge(111) double 
monochromator, Ge(111) analyser, NaI scintillation counter at room temperature) [1]. The analysis of the 
high-resolution synchrotron data confirmed earlier findings.  

CsLiB6O10 [2, 3] is known for non-linear optical (NLO) properties (e.g. [4]) and ionic conductivity 
[5]. Application under normal conditions is hindered by surface hydration [6-8]. We collected high-
resolution powder data at room temperature, 300 °C and 600 °C, in order to further understand 
structural details and changes with temperature (beamline B2, λ = 0.527076 Å, Ge(111) double 
monochromator, Ge(111) analyser, NaI scintillation counter at room temperature and image-plate 
(OBI) detector at 300 and 600 oC, capillary). The crystal structure was Rietveld refined (example in 
Fig. 1) for all three data sets, based on the structural description in literature [2]. At room 
temperature, we observed a high asymmetry of peaks, which we assign to a slight degradation of the 
sample due to hydration. The high-temperature measurements showed that CsLiB6O10 is stable until 
600 °C, and that the cell parameters expand anisotropically with temperature. These observations 
are part of an ongoing study. 
 

 

Figure 1: Rietveld refinement of the high-temperature (600°C) diffraction pattern of CsLiB6O10. 
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