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EXAFS and XANES have provided unique information on the structural organization 

around cations in glasses, demonstrating the existence of well-defined polyhedral units. Cations 

may occur as modifiers, playing either a depolymerizing role for the polymeric framework, or as 

charge compensators for other cations. Some cations may occur in a network-forming site, with 

well-defined topological relationships relative to the polymeric network. [1] Beyond the 

coordination shell, more precise structural information in glasses is needed to get a coherent 

model on the structural properties of all glass components. Fitting EXAFS data in glasses at high 

k values, provided a high signal/noise ratio, is expected to improve the structural knowledge of 

the glass structure, allowing for instance to detect the presence of minor species or providing 

more constraints on the polyhedral units.  In amorphous structures, the EXAFS signal is damped 

at high k, which implies a nonlinear and drastic increase of the data acquisition time. Hence 

comes an optimization issue for any synchrotron user: is it worth acquiring longer k-range 

spectra?  

We will present an analysis of EXAFS data on uranium-bearing borate glasses. During 

centuries, uranium has been used as an efficient coloring agent in glasses. Nowadays it is an 

interesting surrogate of transuranic elements in glasses. In glasses and ceramics, U is mainly 

present in the forms of U(VI) and U(IV), with minor amounts of U(V). Silicate glasses show 

uranyl sites U(VI) with an original geometry, based on shorter distances between U and 

equatorial oxygens than in most uranyl complexes found in crystals and aqueous solutions. This 

intermediate speciation of U(VI) in glasses is also illustrated by their color, which may vary from 

green to brown, depending on the glass chemical composition.  

Here we investigate the significance of increasing the EXAFS k-range beyond k=20Å-1 in 

the case of uranium(VI) in binary borate glasses. Uranium L3 edge EXAFS data were collected at 

room temperature in transmission mode on the XAS endstation of the MARS beamline at the 

SOLEIL synchrotron. The EXAFS reveals the change from uranyl towards uranate speciation of 

U(VI) upon increasing the alkali content in alkali borate glasses. Detailed structural information 

are necessary to determine the evolution of the uranyl bond distances and understand the glass 

color change from pale green to dark yellow with the glass composition. This case will be 

compared to the case of zirconium in borosilicate glasses, where the increased EXAFS energy 

range provided an enhanced resolution in the real space, especially concerning minor 

contributions in the medium range organization around Zr(IV) cations in a networking 

position.[2] 
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