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Report: 
 

This experiment was proposed in the frame of our investigations on positional correlations existing in 
concentrated aqueous solutions of salts constituted by ions of different valences [1-9]. We intended to 
obtain information about the structure of concentrated aqueous solutions of inorganic salts, at different 
temperatures between their melting and boiling points.  

High intensity monochromatized synchrotron radiation was used, in order to gather information with high 
accuracy in short acquisition times. Monochromatized synchrotron radiation of high energy (88.620keV, 
0.140Å) was chosen, simplifying most of the corrections to be performed on the raw data. The samples 
were studied by transmission in layers of 2mm, contained in a plane parallel cell between kapton windows. 
The detection system was a MAR online image plate scanner (2300x2300 pixels: pixel size 0.15mm). The 
one-dimensional diffraction patterns were obtained by integration of the diffraction rings of the 2D patterns. 
The resolution and angular range covered could be modified by changing the distance from the sample to 
the detector. Typically three distances used were: ~300 mm, ~950 mm and ~ 450 mm.  

The heating system used allowed to change and monitor the sample temperature between room temperature 
and ~400K. Data obtained for concentrated aqueous solutions of aluminium, magnesium, beryllium, 
lanthanum, indium and yttrium chlorides. 

The measured intensities, normalised to the intensity of the incident beam, were corrected from background, 
empty container and air scattering contributions, absorption and geometrical factors and then  scaled to  
electron units using the Krogh-Moe method (for that the incoherent intensities were approximately 
calculated from data available in literature) [3,4].  

The results obtained for the concentrated aqueous solution of LaCl3 are represented in the figure. 
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Fig Comparison of the profiles of the intensities of diffraction patterns of a concentrated LaCl3 aqueous
      solution at different temperatures
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Results from this experiment will be presented in Madrid, Spain, during the “6th Iberian Joint Meeting on 
Atomic and Molecular Physics” (July 2003) and in Castelveccio Pascoli, Italy during the ESF-EMLG 
Conference “Routes from local order to large cooperativity” (Sept 2003). 
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Note Unfortunately, similar experiments on aqueous solutions of thorium salts were not possible, since only experiments at room 
temperature and on very diluted aqueous solutions at allowed, due to this element’s radiactivity.  
 

 


