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Report: 
The aim of the experiment is to study Zr complexation in aqueous fluids containing dissolved 
silicate components at conditions of the deep Earth. XANES and RIXS measurements at high 
temperature and pressure are used to provide further insight to the nearest and next-nearest 
neighbor elements surrounding Zr in the fluid. Temperature and pressure conditions are 
achieved by using hydrotheral diamond anvil cells. 
RIXS and XANES spectra in fluorescence mode were recorded in fluorescence mode, due to 
the low concentrations of Zr in the fluids, using a high-resolution wave-length dispersive 
spectrometer. Several spectra on model compounds were also recorded in transmission mode. 
The measurements were done using different monochromator crystals, Si311 to collect high 
resolution spectra, and Si111 for higher intensitites especially for samples with low Zr 
concentrations. 
Fig.1 shows XANES spectra collected on zirconosilicates, oxide and sodium aluminosilicate 
glasses model compounds. Fig.2 shows the comparison of XANES spectra of Zr in various 
fluids at high P & T. While the spectra of the silicate bearing fluids are very similar to those 
of zirconosilicates models in which Zr is 6-coordinated, those of HCl and NaOH solutions 
distinctly differs. This observation clearly points to the formation of different complexes as 
function of the melt composition.    
The results clearly demonstrate that it is possible to obtain information on the complexation 
of Zr in aqueous fluids at high temperature and pressure using XAFS techniques. The spectra 
already indicate that Zr-complexation is very sensitive to the chemical composition of the 
system. 



 

 

 
Fig. 1: Zr K-edge high-resolution XANES spectra for model compounds in which Zr is 6-
coordinated (upper 4 spectra), 7-coordinated (zircon, baddeleyite) and 8-coordinated ()  

 
Fig. 2: comparison of high-resolution XANES spectra of Zr in various fluids at high P & T. 


